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ABSTRACT 

 

Benzimidazole is a significant heterocyclic compound derived from the fusion of benzene 

ring, which has six carbon atoms with an imidazole ring, which has five atoms at specific 

points, characterized by the presence of nitrogen, oxygen, and sulphur atoms. It is an 

important structure found in many medicines because it helps create compounds that have 

different useful effects for health. This molecular structure has emerged as a critical 

pharmacophore in pharmaceutical chemistry, demonstrating exceptional potential across 

multiple therapeutic domains. The compound's remarkable biological profile encompasses a 

broad spectrum of pharmacological activities, including antiviral, antimicrobial, anti-

inflammatory properties. Its diverse molecular framework enables targeted interactions with 

biological systems, making it a valuable scaffold for drug development. Benzimidazole and 

its related compounds have shown promising effects in treating various diseases. Because of 

these structures are recognized as crucial in drug discovery process. This review provides an 

overview of different benzimidazole derivatives and their pharmacological activities. 

 

Key words: Benzimidazole, Benzimidazole derivatives, Antiviral activity, Antimicrobial 

activity, Antiinflammatory activity. 
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Introduction  

 

Benzimidazole is a bicyclic hetero-aromatic organic compound made up of two rings: a 

benzene ring and imidazole ring that are connected at the 4th and 5th positions [1]. This 

compound was once called glyoxalin because it was first created in 1858 by the German 

chemist Heinrich Debus using glyoxal, formaldehyde, and ammonia [2]. Benzimidazole is a 

type of organic compound that combines a six-membered benzene ring with a five-membered 

imidazole ring. It is considered a derivative of imidazole. Its IUPAC name is 1H-

Benzimidazole and it is also referred to as 1H-1,3-Benzimidazole or 1H-Benzo[d] 

imidazole. It was first produced by Hobrecker in 1872[3].  

 

Molecular formula;- C7H6N2  
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3  
Benzimidazole 

 

Benzimidazole with hydrogen in the 1st position (imide nitrogen) has unique solubility 

characteristics. They typically dissolve well in polar solvents but poorly in organic solvents. 

However, the solubility can be significantly altered by introducing different substitutent: 

Non-polar substituents: Adding nonpolar groups to the benzimidazole ring increases its 

solubility in nonpolar solvents. For example, 2-methyl benzimidazole becomes more soluble 

in ether. 

 

Polar substituents: Introducing polar groups to the benzimidazole nucleus enhances its 

solubility in polar solvents. A specific example is 2-aminobenzimidazole, which becomes 

water soluble [4].The various physical properties of benzimidazole show in Fig. 1[5].  
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Fig. 1: Physical Properties of Benzimidazole 

 

Benzimidazole derivatives are used in various approaches such as antiviral, antimicrobial, 

antiinflammatory show in Fig. 2 [6].    

 

 
Fig. 2: Pharmacological Activities of Benzimidazole Derivatives 

 

Mechanism of Actions of Benzimidazole Derivatives as an Antiviral: 

 

Antiviral activity: Benzimidazole binds to viral enzymes, such as proteases and 

polymerases, particularly the RNA-dependent RNA polymerase of hepatitis C virus, and 

leading to inhibition of viral replication. It interacts with viral RNA, preventing transcription 

and translation. It blocks viral entry into host cells by binding to viral surface proteins. 

Benzimidazole prevents release of new viral particles from infected cells, enhance host 
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immune response, increasing production of cytokines and activating immune cells as shown 

as in Fig. 3 [7].   

 
Fig. 3: Mechanism of Action of Benzimidazole as an Antiviral Activity 

 

Literature review 

 

Cheng et al. created new benzimidazole compounds and assessed their ability to fight the 

Coxsackie virus B3 in VERO cells. The compound 1 which showed strong antiviral activity 

with IC50 value of 0.54 µg/mL, when compared with standard drug ribavirin, which had an 

IC50 value of 411.7 µg/mL and a selective index greater than 2.42 [8] 

N
H

N

CONH

N

F

1  
Li et al. developed a new group of benzimidazole compounds and investigated them for their 

ability to inhibit the hepatitis B virus. The compound 2 with IC50 value of 0.70µM, showed 

excellent anti-HBV activity, similar to the effectiveness of lamivudine and adefovir [9].  
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Luo et al. created a several new benzimidazole compounds .In their study, the compound 3 

with IC50 value of ˂0.41µM, demonstrated strong antiviral activity against hepatitis B virus 

and for toxicity in HepG 2.2.15 cells using lamivudine with IC50 value of 5µM as a reference 

drug [10]. 

N

N

N

3  
Kharitonova Ml et al. reported that they arrange β-D-ribo- and 2´-deoxyribofuranosides of 

2-amino-5,6-difluorobenzimidazole nucleosides using an enzymatic transglycosylation 

process. In their study, the compounds 4 and 5 showed strong antiviral activity against a 

wild strain of the herpes simplex virus, as well as against virus strains resistant to cidofovir, 

acyclovir, and foscarnet. It is suggested that this compound could be used to treat herpes 

infections in cases where acyclovir is not effective [11].   

 

NF

F
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O
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OH H

4
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F
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O

OH
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5  
Liu N et al. showed that the benzimidazole derivative compound 6 has strong activity 

against HCV, with an IC50 value of 26.81 µM. The compound was effective against other 

HCV stains as well, including the genotype 1b replicon, where it had an IC50 of 9.3 µM [12].  
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Peng et al. showed that the compound 7 [2-(4-nitroanilino)-6-methylbenzothiazole] has 

strong anti-HCV activity with an EC50 value of 8 µM. This benzothiazole compound was 

found to block the HCV RNA-dependent RNA polymerase and stop HCV RNA replication in 

a dose-dependent way. The inhibition followed a non- competitive pattern, with a kinetic 

constant of 7.76 µM [13].  

N

SCH3

NH

NO2

7  
Bhavsar et al. reported that hybrid benzothiazolyl-coumarins could be potential anti-HIV 

agents. They found that the compound 8 (6-chlorobenzothiazole derivative) displayed a 

promising anti-HIV effect with EC50 value of less than 7 µg/ml [14].    

OO OH

HN

O

N

SCl

8  
De Clercq et al. showed that compound 9 was found to be most effective antiviral with CC50 

values of >100µM, this compound  had ability to stop RSV replication as ribavirin. Ribavirin 

is the only drug which is currently used to treat RSV infections, but it has limited 

effectiveness and a narrow safety margin, so it is only used for high- risk children [15].  
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9  
Fonseca et al. developed various benzimidazole compounds, incorporating them into 

naphthalene and hydrophenanthrene structures. Compound 10 showed the strongest activity 

against cytomegalovirus with IC50 values 0.2 to 3.2 µg/mL and 0.2 to 2.8 µg/mL against 

varicella-zoster virus. The results were compared to the standard antiviral drugs Acyclovir 

and Ganciclovir [16]. 

N
H

N

Br

CF3

COOCH3

10  
Hwu et al. developed a new benzimidazole compounds linked to coumarin ring structures. 

The compound 11 showed the strongest antiviral activity against hepatitis C virus, with EC50 

values of 2.3µM. [17]. 

O

N

N
H

Cl

O

Br

Cl

11  
Zhang et al. also developed new benzimidazole compounds. They found that the compound 

12 showed strong antiviral activity, with IC50 value of 1.06 µg/mL against CVB3 virus. Use 

ribavirin as reference drug with IC50 value of 353.33 µg/mL [18]. 
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12  
Monforte et al. developed new benzimidazole compounds and tested their ability to inhibit 

Human immunodeficiency virus type-1. The compound 13 showed the strongest activity 

without causing toxicity, with IC50 value of 0.12 µM, when compared to the standard HIV 

drugs Nevirapine and Efaviranz [19]. 

N

N

S

NH

Cl

SO2CH3

O2S

O

CH3

CH3

13  
Tahlan et al. developed a new benzimidazole compound 14.  This compound was found to 

block the growth of human immunodeficiency virus type-1 [20].  

N

N
S

S

NH S

O
O

O Cl
O

O
CH3

14  
Maria et al. developed N-alkyl derivatives to enhance the antiviral activity. The compound 

15 which contain 4,5,6,7-tetrabromo-1H-benzimidazole, showed strong antiviral activity 

against several viruses, including Hepatitis C, West Nile, Dengue, and Japanese encephalitis 

viruses [21].   
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15  
Michele et al. developed 2-phenylbenzimidazole analogues and tested the compound 16 

showed strong antiviral effects against viruses like poxviruses, pest viruses, and Hepatitis C, 

which are harmful to humans [22].  

N
H

N

N+

O

O-
Cl

Cl

16  
Li et al. showed that the derivatives of 5,6-dichlorobenzimidazole phthalimide. The 

compound 17 was found to be the most promising to fight hepatitis B virus [23].  

N

NCl

Cl N

O

O

17  
Pan et al. developed a series of benzimidazole derivatives and tested the compound 18 

showed strong antiviral activities with IC50 value of 3.45 nM against HIV [24].   

N
H

N CN

N

18  
Masoudi et al. synthesized various benzimidazole derivatives and tested the compound 19 

demonstrated significant activity with an EC50 value of 1.15 mg/mL against both HIV-1 and 

HIV-2 [25]. 
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19  
Davidse et al. developed a benzimidazole-triazole hybrid. The compound 20 with an EC50 

value of 0.02 µM, showed strong activity against respiratory syncytial virus [26].  

N

HN

N

N

CH3

NH

N
SH

CH3

OH

20  
Meng et al. created a pyrazole-based compound 21 with IC50 value of 5.4 µM, by used a 

one-pot synthesis method, combining 4-methoxy benzaldehyde, ethyl acetoacetate, and 

phenylhydrazine with PEG 400 and ceric (IV) ammonium nitrate for developing an anti-

influenza drug [27].  

O

N
N

O
H3C

CH3

CH3

O

21  
Regina et al. successfully created indolylarylsulfone compounds with anti-HIV activity. The 

Compound 22 with an EC50 value of 2.0 nM was found to be a weakly toxic inhibitor of the 

NL43 strain in MT4N cells [28]. 

N
H

NHCl

N
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O
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22  
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Hwu et al. developed several new coumarin-benzimidazole hybrid compounds and find out 

the compound 23 was found to be effective with EC50 value of 3.4µM against the hepatitis C 

virus [29].  

N
H

N

S

F

H

O

Br

O

23  
Shaker et al. created a series of 5-nitro-1H-benzimidazole analogs. They determine that the 

Compound 24 was the most effective against both adenovirus type-7 and rotavirus. It 

reduced the number of infectious rotavirus particles by 70% and adenovirus type-7 by 56.7% 

[30]. 

N

N

O

NO2
H

O

24  
Antimicrobial activity  

 

Yadav et al. created a series of new benzimidazole compounds and find out compound 25 

with MIC value of 0.032 mg/mL, showed the strongest antimicrobial activity against S. 

aureus, B. subtilis, E. coli, C. albicans, and A. niger [31]. 

N

H
N

S

HN-N

Br

O

25  
Madabhushi et al. developed a new group of chiral thioureas with benzimidazole groups. 

The compound 26 with MIC value of 12.5 µg/mL showed the best antibacterial effects 

against S. aureus, B. subtilis, S. aureus MLS16, M. luteus, K. planticola, E. coli, and P. 

aeruginosa [32]. 
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26  
Tahlan et al. created a group of benzimidazole Schiff base derivatives. Compound 27 

showed strong antimicrobial effects, with MIC value of 0.68 µM/Ml for bacterial species and 

2.72 µM/Ml for fungal species [33].   

N
H

N

S C

O

N
H

CONHN CH

H3CO

27  
Erkut et al. developed a compound 28 showed a low minimum inhibitory concentration  

against the eukaryotic microorganism Candida albicans, which is a normal part of the 

mouth´s flora but can cause infections that weaken the immune system. Since this compound 

could be developed as a potential alternative treatment for C. albicans infections. 

Additionaly, this may also help inhibit Pseudomonas aeruginosa, which could be used for 

treating cystic fibrosis [34].  

N

N HN

O

28

O

O

 
Desai et al. developed a series of 2-pyridone-based benzimidazole compounds. Due the 

presence of electron-withdrawing groups like nitro in Compound 29 at certain positions 

showed the best antibacterial activity, with MIC values ranging from 12.5 µg/ml, when 

compared to the standard ketoconazole (MIC=50 µg/ml) [35].   
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29  
Singh et al. created a group of coumarin-benzimidazole hybrid compounds. The Compound 

30 stood out as a strong antibacterial agent, effective against a variety of bacteria, including 

P. aeruginosa, S. aureus, B. subtilis, and P. vulgaris [36]. 

O
N

O NN
O

Cl

30  
Ansari et al. synthesized derivatives of 2-substituted 1H-benzimidazole through 

nucleophillic substitution reactions and assessed the compound 31 showed strong 

antibacterial activities against Bacillus subtilis, and Staphylococcus aureus, while the 

compound 32 was particularly effective against fungi against Candida albicans [37]. 

Cl
N

N

O N

N

N

N
O

NN

O

31 32  
Kathrotiya and Patel et al. synthesized a certain indole- based pyrido[1,2-a]benzimidazole 

compounds, specifically the compound 33 showed significant antibacterial effects against 

Salmonella typhi, with MIC value 12.5 mg/mL. This performance was better than that of the 

reference antibiotics ampicillin (MIC 100 mg/mL), chloramphenicol (MIC 50 mg/mL), and 

ciprofloxacin (MIC 25 mg/mL). Furthermore, compound 34 demonstrated notable antifungal 

activity against Candida albicans, with an MIC of 250 mg/Ml, which is more effective than 

the standard drug griseofulvin (MIC 500 mg/mL) [38].  
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33 34  
Vasantha et al. synthesized a series of N-arylidene-2-(2,4-dichlorophenyl)-1-propyl-1H-

benzo[d] imidazole-5-carbohydrazide derivatives. The compound 35 showed great potential 

as both an antibacterial and antifungal agent, with an MIC value of 3.12 mg/mL against most 

bacterial and fungal strains [39].  

F

N
N
H

O

N

N

Cl

Cl

35  
Wang et al. developed various purine benzimidazole hybrids. The compound 36 showed the 

strongest antibacterial activity with MIC value between 3.9 mg/mL against different types of 

bacteria [40]. 

N
H

N

O
HN

CN

F

36  
Cindric et al. described the most effective compound identified was compound 37, which 

contains two hydroxy groups and one methoxy group on the phenyl ring. This compound 

demonstrated selective antibacterial activity against the Gram-positive bacterium 

Enterococcus faecalis, with a MIC value of 8µM [41]. 

HN

N

N

HO

H3CO

H

HO

H

H

O

37  
Antiinflammatory activity 

Mechanism of action of benzimidazole as an antiinflammatory: Benzimidazole inhibits 

cyclooxygenase (COX) enzymes, reducing prostaglandin production and subsequent 
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inflammation. It prevents nuclear factor kappa B activation, reducing expression of pro-

inflammatory genes. It also reduces production of pro-inflammatory cytokines, such as TNF-

α and IL-1β. Benzimidazole modulates immune response, reducing inflammation and 

promoting healing Fig. 4 [42]. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

Fig. 4: Mechanism of Action of Benzimidazole as an Antiinflammatory Activity 

 

El-Feky et al. created a series of novel benzimidazole derivatives that incorporate fluorinated 

quinoline compounds. The compound 38 which is 55% effective at 50 mg/kg dose stood out 

by showing the most potent anti-inflammatory activity and compared their effectiveness to 
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celecoxib. It also had the strongest binding to the COX-2 enzyme site, surpassing the 

performance of celecoxib which is 50% effective at 50 mg/kg dose [43]. 

N

F

N N
H
N

O

F

O

38  
Mariappan et al. developed a group of 2-substituted benzimidazole compounds. They 

discovered that the compound 39 with X±SE value of 0.02 at 4h demonstrated notable 

effectiveness in reducing inflammation and pain by compared with pentazocine as a reference 

drug [44]. 

N
H

N

HN I

39  
Paramashivappa et al. developed a series of benzimidazole derivatives. In the study, 

specific compound 40 with IC50 value of 384 µM for COX-1 enzyme and 1 µM for COX-2 

enzyme, demonstrated the most potent enzyme inhibition activity, with their performance 

being compared against rofecoxib [IC50 value of 11.4 and 0.057 µM] for COX-1 and COX-2 

enzymes as a reference standard [45]. 

S

HO

N NH

H3CO

40  
Hosamani KM et al. investigated series of 2-methylaminobenzimidazole derivatives. This 

newly created compound 41 demonstrated exhibiting potent anti-inflammatory with 100% 

effectiveness at 100 mg/kg body weight, which were comparable to or even better than the 

standard drug Nimesulide [46].     
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41  
Ahmed et al. examined various hydrazone derivatives for their anti-inflammatory potential. 

They reveal that Compound 42 showed the highest COX-2 inhibitory activity, with very low 

IC50 values of 0.1 nM and also edema inhibition of 93.5%. For comparison, standard drugs 

celecoxib and indomethacin achieved 94.7% and 96.6% inflammation reduction, respectively 

[47]. 

N
H

H

N

SO2CH3

NH

H3CO2S

42  
 

Vinuta et al. investigated various chemical derivatives for their anti-inflammatory potential 

using the bovine albumin protein denaturation method. The study revealed that specific 

compound 43 demonstrated superior anti-inflammatory activities with IC50 value of 31.16 

µg/mL, using Diclofenac sodium as the standard drug for comparison [48].  

N

N

S

N
N
H

O

OH
43  

Moneer et al. developed a series of benzimidazole-pyrazole derivatives. Compound 44 

demonstrated exceptional cyclooxygenase inhibition. Specifically, this compound exhibited 

COX-1 inhibition at IC50 value of 0.2272 nM and COX-2 inhibition at IC50 value of 0.0469 

nM. It is more effective than the standard drug diclofenac [49]. 

YMER || ISSN : 0044-0477

VOLUME 24 : ISSUE 05 (May) - 2025

http://ymerdigital.com

Page No:246



 

                                                                              

N

N

NH

N

N

HO

44  
Rathore et al. developed a series of benzimidazole derivatives containing 1, 3, 4-oxadiazole 

and morpholine groups. The study finding that compound 45, which has a chloro substitutent 

at the ortho position of the phenyl ring, demonstrated significant anti-inflammatory effect 

1.28% compared to the standard drug indomethacin 1.71% [50]. 

N

N N

O

O
N

N

45

Cl

 
Shankar et al. developed a series of 2-(6-alkyl-pyrazin-2-yl)-1H-benzo[d]imidazole 

compounds targeting the COX-2 enzyme. Compound 46 showed significant COX-2 enzyme 

inhibition with percentages of 71.45%. This study further attributed the compound superior 

performance to the presence of an N-phenyl piperazine group in its benzimidazole structure 

[51]. 

N
H

N

N

N

N

N

H3C

CH3

46  
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Purva Sethi et al. developed new benzimidazole derivatives by combining coumarin and 

benzimidazole structures. The compound 47 demonstrated the most potent anti-inflammatory 

activity, comparable to the standard anti-inflammatory drug indomethacin [52].  

N
H

N

O

OH

O

47  
Conclusion 

 

Benzimidazole derivatives demonstrate remarkable pharmacological potential across multiple 

therapeutic domains. It is demonstrated potent antiviral effectiveness against HIV-1, strong 

inhibitory activity, and exhibit impressive broad-spectrum antimicrobial activity against 

various microorganisms including Staphylococcus aureus, Bacillus subtilis, Escherichia 

coli, Candida albicans, and Aspergillus niger. Furthermore, some benzimidazole-based 

agents show remarkable COX-2 inhibitory activity, which highlights their potential as 

powerful anti-inflammatory drugs. These diverse pharmacological activities underscore 

benzimidazole potential as a versatile scaffold for developing novel therapeutic agents across 

multiple medical disciplines, including antiviral, antimicrobial, and anti-inflammatory 

therapies. 

 

References 

 

[1] Wright JB. The chemistry of the benzimidazoles. Chemical reviews. 1951 Jun 

1;48(3):397-541. DOI: https://doi.org/10.1021/cr60151a002 

 

[2] Debus H. Ueber die einwirkung des ammoniaks auf glyoxal. Justus Liebigs Annalen der 

Chemie. 1858;107(2):199-208. DOI: https://doi.org/10.1002/jlac.18581070209 

 

[3] Hobrecker F. Ueber reductionsprodukte der nitracetamidverbindungen. Berichte der 

deutschen chemischen Gesellschaft. 1872 Jul;5(2):920-4. DOI: https://doi.org/10.1002/ 

cber.18720050295 

 

[4] Singh K, Bhushan B, Varma AK, Shekhar R, Sharma RK, Ghosh NS, Pandey E, Saha S, 

Kumar S, Mishra AK, Agrawal M. A Comprehensive Review of the Benzimidazole Scaffold 

as a Potential Nucleus for Anti-Ulcer Activity. Letters in Organic Chemistry. 2024 Jun 

1;21(6):493-504. DOI: 10.2174/0115701786267759231121070546 

 

[5] Mrunal Raut, Tejal Rahane, Monika Ranjane, Sonal Kakade, Ganesh Y. Dama, Kiran C. 

Mahajan. Synthesis and Antimicrobial activity of benzimidazole derivatives. Department of 

YMER || ISSN : 0044-0477

VOLUME 24 : ISSUE 05 (May) - 2025

http://ymerdigital.com

Page No:248

https://doi.org/10.1021/cr60151a002
https://doi.org/10.1002/jlac.18581070209


 

                                                                              

Pharmaceutical Chemistry. 2024 April Si2(6):594-601. DOI: https://doi.org/ 

10.33472/AFJBS.6.Si2.2024.594-601 

 

[6] Gajanan G, Shital S, Vipul T, Babar V, Dnyaneshwar J, Vaibhav D, Vaibhav C.   A 

Review on Benzimidazole and its Biological Activities. Journal of Pharmaceutical Chemistry 

and Drug Formulation. 2021;3(1). DOI: https://www.researchgate.net/publication/349812021 

 

[7] Tonelli M, Sparatore A, Bassanini I, Francesconi V, Sparatore F, Maina KK, Delbue S, 

D’Alessandro S, Parapini S, Basilico N. In Vitro Screening of an In-House Library of 

Structurally Distinct Chemotypes towards the Identification of Novel SARS-CoV-2 

Inhibitors. Pharmaceuticals. 2024 Dec 11;17(12):1668. DOI:10.3390/ph17121668. 

 

[8] Cheng J, Xie J, Luo X. Synthesis and antiviral activity against Coxsackie virus B3 of 

some novel benzimidazole derivatives. Bioorganic & medicinal chemistry letters. 2005 Jan 

17;15(2):267-9. DOI: https://doi.org/10.1016/j.bmcl.2004.10.087 

 

[9] Li YF, Wang GF, Luo Y, Huang WG, Tang W, Feng CL, Shi LP, Ren YD, Zuo JP, Lu W. 

Identification of 1-isopropylsulfonyl-2-amine benzimidazoles as a new class of inhibitors of 

hepatitis B virus. European journal of medicinal chemistry. 2007 Nov 1;42(11-12):1358-64. 

DOI: https://doi.org/10.1016/j.ejmech.2007.03.005 

 

[10] Luo Y, Yao JP, Yang L, Feng CL, Tang W, Wang GF, Zuo JP, Lu W. Design and 

synthesis of novel benzimidazole derivatives as inhibitors of hepatitis B virus. Bioorganic & 

medicinal chemistry. 2010 Jul 15;18(14):5048-55. DOI: 

https://doi.org/10.1016/j.bmc.2010.05.076 

 

[11] Kharitonova MI, Denisova AO, Andronova VL, Kayushin AL, Konstantinova ID, 

Kotovskaya SK, Galegov GA, Charushin VN, Miroshnikov AI. New modified 2-

aminobenzimidazole nucleosides: Synthesis and evaluation of their activity against herpes 

simplex virus type 1. Bioorganic & Medicinal Chemistry Letters. 2017 Jun 1;27(11):2484-7. 

DOI: https://doi.org/10.1016/j.bmcl.2017.03.100 

 

[12] Liu N, Zhu S, Zhang X, Yin X, Dong G, Yao J, Miao Z, Zhang W, Zhang X, Sheng C. 

The discovery and characterization of a novel scaffold as a potent hepatitis C virus inhibitor. 

Chemical Communications. 2016;52(16):3340-3. DOI: https://doi.org/10.1039/C5CC10594C 

 

[13] Peng HK, Chen WC, Lin YT, Tseng CK, Yang SY, Tzeng CC, Lee JC, Yang SC. Anti-

hepatitis C virus RdRp activity and replication of novel aniline benzothiazole derivatives. 

Antiviral research 2013 Oct1;100(1):269-75. DOI:  

https://doi.org/10.1016/j.antiviral.2013.08.009. 

 

 [14] Bhavsar D, Trivedi J, Parekh S, Savant M, Thakrar S, Bavishi A, Radadiya A, Vala H, 

Lunagariya J, Parmar M, Paresh L. Synthesis and in vitro anti-HIV activity of N-1, 3-benzo 

[d] thiazol-2-yl-2-(2-oxo-2H-chromen-4-yl) acetamide derivatives using MTT method. 

YMER || ISSN : 0044-0477

VOLUME 24 : ISSUE 05 (May) - 2025

http://ymerdigital.com

Page No:249

https://www.researchgate.net/publication/349812021
https://doi.org/10.1016/j.bmcl.2004.10.087
https://doi.org/10.1016/j.ejmech.2007.03.005
https://doi.org/10.1016/j.bmc.2010.05.076
https://doi.org/10.1016/j.bmcl.2017.03.100
https://doi.org/10.1039/C5CC10594C
https://doi.org/10.1016/j.antiviral.2013.08.009


 

                                                                              

Bioorganic & medicinal chemistry letters. 2011 Jun 1;21(11):3443-6. DOI: 

https://doi.org/10.1016/j.bmcl.2011.03.105   

 

[15] De Clercq E. Chemotherapy of respiratory syncytial virus infections: the final 

breakthrough. International journal of antimicrobial agents. 2015 Mar 1;45(3):234-7. DOI: 

https://doi.org/10.1016/j.ijantimicag.2014.12.025 

 

[16] Fonseca T, Gigante B, Marques MM, Gilchrist TL, De Clercq E. Synthesis and antiviral 

evaluation of benzimidazoles, quinoxalines and indoles from dehydroabietic acid. Bioorganic 

& medicinal chemistry. 2004 Jan 2;12(1):103-12. DOI:  

https://doi.org/10.1016/j.bmc.2003.10.013 

 

[17] Hwu JR, Singha R, Hong SC, Chang YH, Das AR, Vliegen I, De Clercq E, Neyts J. 

Synthesis of new benzimidazole–coumarin conjugates as anti-hepatitis C virus agents. 

Antiviral research. 2008 Feb 1;77(2):157-62. DOI:  

https://doi.org/10.1016/j.antiviral.2007.09.003 

 

[18] Zhang ZL, Sun ZJ, Xue F, Luo XJ, Xiu NY, Teng L, Peng ZG. Design, synthesis and 

biological activity of some novel benzimidazole derivatives against Coxsackie virus B3. 

Chinese Chemical Letters. 2009 Aug 1;20(8):921-3. DOI:  

https://doi.org/10.1016/j.cclet.2009.03.035 

 

[19] Monforte AM, Ferro S, De Luca L, Surdo GL, Morreale F, Pannecouque C, Balzarini J, 

Chimirri A. Design and synthesis of N1-aryl-benzimidazoles 2-substituted as novel HIV-1 

non-nucleoside reverse transcriptase inhibitors. Bioorganic & medicinal chemistry. 2014 Feb 

15;22(4):1459-67. DOI: https://doi.org/10.1016/j.bmc.2013.12.045 

 

[20] Tahlan S, Kumar S, Narasimhan B. Pharmacological significance of heterocyclic 1 H-

benzimidazole scaffolds: a review. BMC chemistry. 2019 Dec;13:1-21. DOI: 

https://doi.org/10.1186/s13065-019-0625-4 

 

[21] Bretner M, Baier A, Kopańska K, Najda A, Schoof A, Reinholz M, Lipniacki A, Piasek 

A, Kulikowski T, Borowski P. Synthesis and Biological Activity of 1 H-benzotriazole and 1 

H-benzimidazole Analogues—Inhibitors of the NTPase/Helicase of HCV and of Some 

Related Flaviviridae. Antiviral Chemistry and chemotherapy. 2005 Oct;16(5):315-26. DOI: 

https://doi.org/10.1177/095632020501600504 

 

[22] Tonelli M, Simone M, Tasso B, Novelli F, Boido V, Sparatore F, Paglietti G, Pricl S, 

Giliberti G, Blois S, Ibba C. Antiviral activity of benzimidazole derivatives. II. Antiviral 

activity of 2-phenylbenzimidazole derivatives. Bioorganic & medicinal chemistry. 2010 Apr 

15;18(8):2937-53. DOI: https://doi.org/10.1016/j.bmc.2010.02.037 

 

[23] Li YF, Wang GF, He PL, Huang WG, Zhu FH, Gao HY, Tang W, Luo Y, Feng CL, Shi 

LP, Ren YD. Synthesis and anti-hepatitis B virus activity of novel benzimidazole derivatives. 

YMER || ISSN : 0044-0477

VOLUME 24 : ISSUE 05 (May) - 2025

http://ymerdigital.com

Page No:250

https://doi.org/10.1016/j.bmcl.2011.03.105
https://doi.org/10.1016/j.ijantimicag.2014.12.025
https://doi.org/10.1016/j.bmc.2003.10.013
https://doi.org/10.1016/j.antiviral.2007.09.003
https://doi.org/10.1016/j.cclet.2009.03.035
https://doi.org/10.1016/j.bmc.2013.12.045
https://doi.org/10.1186/s13065-019-0625-4
https://doi.org/10.1177/095632020501600504
https://doi.org/10.1016/j.bmc.2010.02.037


 

                                                                              

Journal of medicinal chemistry. 2006 Jul 27;49(15):4790-4. DOI: 

https://doi.org/10.1021/jm060330f  

 

[24] Pan T, He X, Chen B, Chen H, Geng G, Luo H, Zhang H, Bai C. Development of 

benzimidazole derivatives to inhibit HIV-1 replication through protecting APOBEC3G 

protein. European journal of medicinal chemistry. 2015 May 5;95:500-13. DOI: 

https://doi.org/10.1016/j.ejmech.2015.03.050 

 

[25] Al-Masoudi NA, Jafar NN, Abbas LJ, Baqir SJ, Pannecouque C. Synthesis and anti-HIV 

activity of new benzimidazole, benzothiazole and carbohyrazide derivatives of the anti-

inflammatory drug indomethacin. Zeitschrift für Naturforschung B. 2011 Sep 1;66(9):953-60. 

 

[26] Davidse LC. Benzimidazole fungicides: mechanism of action and biological impact. 

Annual review of phytopathology. 1986 Sep;24(1):43-65. DOI:  

https://doi.org/10.1146/annurev.py.24.090186.000355 

 

[27] Meng FJ, Sun T, Dong WZ, Li MH, Tuo ZZ. Discovery of novel pyrazole derivatives as 

potent neuraminidase inhibitors against influenza H1N1 virus. Archiv Der Pharmazie. 2016 

Mar;349(3):168-74. DOI: https://doi.org/10.1002/ardp.201500342 

 

[28] La Regina G, Coluccia A, Brancale A, Piscitelli F, Famiglini V, Cosconati S, Maga G, 

Samuele A, Gonzalez E, Clotet B, Schols D. New nitrogen containing substituents at the 

indole-2-carboxamide yield high potent and broad spectrum indolylarylsulfone HIV-1 non-

nucleoside reverse transcriptase inhibitors. Journal of Medicinal Chemistry. 2012 Jul 

26;55(14):6634-8.DOI: https://doi.org/10.1021/jm300477h 

 

[29] Hwu JR, Singha R, Hong SC, Chang YH, Das AR, Vliegen I, De Clercq E, Neyts J. 

Synthesis of new benzimidazole–coumarin conjugates as anti-hepatitis C virus agents. 

Antiviral research. 2008 Feb 1;77(2):157-62. DOI:  

https://doi.org/10.1016/j.antiviral.2007.09.003 

 

[30] Shaker YM, Omar MA, Mahmoud K, Elhallouty SM, El-Senousy WM, Ali MM, 

Mahmoud AE, Abdel-Halim AH, Soliman   SM, El Diwani HI. Synthesis, in vitro and in vivo 

antitumor and antiviral activity of novel 1-substituted benzimidazole derivatives. Journal of 

enzyme inhibition and medicinal chemistry. 2015 Sep 3;30(5):826-45. DOI: 

https://doi.org/10.3109/14756366.2014.979344 

 

[31] Yadav S, Narasimhan B, Lim SM, Ramasamy K, Vasudevan M, Shah SA, Mathur A. 

Synthesis and evaluation of antimicrobial, antitubercular and anticancer activities of 

benzimidazole derivatives. Egyptian Journal of Basic and Applied Sciences. 2018 Mar 

1;5(1):100-9. DOI: https://doi.org/10.1016/j.ejbas.2017.11.001 

 

[32] Madabhushi S, Mallu KK, Vangipuram VS, Kurva S, Poornachandra Y, Kumar CG. 

Synthesis of novel benzimidazole functionalized chiral thioureas and evaluation of their 

YMER || ISSN : 0044-0477

VOLUME 24 : ISSUE 05 (May) - 2025

http://ymerdigital.com

Page No:251

https://doi.org/10.1021/jm060330f
https://doi.org/10.1016/j.ejmech.2015.03.050
https://doi.org/10.1146/annurev.py.24.090186.000355
https://doi.org/10.1002/ardp.201500342
https://doi.org/10.1021/jm300477h
https://doi.org/10.1016/j.antiviral.2007.09.003
https://doi.org/10.3109/14756366.2014.979344
https://doi.org/10.1016/j.ejbas.2017.11.001


 

                                                                              

antibacterial and anticancer activities. Bioorganic & Medicinal Chemistry Letters. 2014 Oct 

15;24(20):4822-5. DOI: https://doi.org/10.1016/j.bmcl.2014.08.064 

 

[33] Tahlan S, Narasimhan B, Lim SM, Ramasamy K, Mani V, Shah SA. Design, synthesis, 

SAR study, antimicrobial and anticancer evaluation of novel 2-mercaptobenzimidazole 

azomethine derivatives. Mini reviews in medicinal chemistry. 2020 Sep 1;20(15):1559-71. 

DOI: https ://doi.org/10.2174/13895 57518 66618 09031 51849 

 

[34] Isik E, Astley D, Yuksekdanaci S, Yasa I. Synthesis, characterization and antimicrobial 

activity of some novel 1-substituted benzimidazole derivatives. Letters in Drug Design & 

Discovery. 2020 Nov 1;17(11):1372-9. DOI: 10.2174/1570180817999200531164230. 

 

[35] Desai NC, Shihory NR, Kotadiya GM. Facile synthesis of benzimidazole bearing 2-

pyridone derivatives as potential antimicrobial agents. Chinese Chemical Letters. 2014 Feb 

1;25(2):305-7. DOI: 10.1016/J.CCLET.2013.11.026 

 

[36] Singh LR, Avula SR, Raj S, Srivastava A, Palnati GR, Tripathi CK, Pasupuleti M, 

Sashidhara KV. Coumarin–benzimidazole hybrids as a potent antimicrobial agent: synthesis 

and biological elevation. The Journal of antibiotics. 2017 Sep;70(9):954-61. DOI: 

10.1038/ja.2017.70  

 

[37] Ansari KF, Lal C. Synthesis and evaluation of some new benzimidazole derivatives as 

potential antimicrobial agents. European journal of medicinal chemistry. 2009 May 

1;44(5):2294-9. DOI: https://doi.org/10.1016/j.ejmech.2008.01.022 

 

[38] Kathrotiya HG, Patel MP. An efficient synthesis of 3′-indolyl substituted pyrido [1, 2-a] 

benzimidazoles as potential antimicrobial and antioxidant agents. Journal of Chemical 

Sciences. 2013 Sep;125:993-1001. DOI: https://doi.org/10.1007/s12039-013-0468-9 

 

[39] Vasantha K, Basavarajaswamy G, Rai MV, Boja P, Pai VR, Shruthi N, Bhat M. Rapid 

‘one-pot’synthesis of a novel benzimidazole-5-carboxylate and its hydrazone derivatives as 

potential anti-inflammatory and antimicrobial agents. Bioorganic & Medicinal Chemistry 

Letters. 2015 Apr 1;25(7):1420-6. DOI: https://doi.org/10.1016/j.bmcl.2015.02.043 

 

[40] Shaikh IN, Hosamani KM, Kurjogi MM. Design, synthesis, and evaluation of new 

α‐aminonitrile‐based benzimidazole biomolecules as potent antimicrobial and antitubercular 

agents. Archiv der Pharmazie. 2018 Feb;351(2):1700205. DOI:      

    https://doi.org/10.1002/ardp.201700205 

 

[41] Cindrić M, Perić M, Kralj M, Martin-Kleiner I, David-Cordonnier MH, Paljetak HČ, 

Matijašić M, Verbanac D, Karminski-Zamola G, Hranjec M. Antibacterial and 

antiproliferative activity of novel 2-benzimidazolyl-and 2-benzothiazolyl-substituted benzo 

[b] thieno-2-carboxamides. Molecular diversity. 2018 Aug;22:637-46.doi: DOI: 

https://doi.org/10.1007/s11030-018-9822-7 

YMER || ISSN : 0044-0477

VOLUME 24 : ISSUE 05 (May) - 2025

http://ymerdigital.com

Page No:252

https://doi.org/10.1016/j.bmcl.2014.08.064
https://doi.org/10.1016/j.ejmech.2008.01.022
https://doi.org/10.1007/s12039-013-0468-9
https://doi.org/10.1016/j.bmcl.2015.02.043
https://doi.org/10.1002/ardp.201700205
https://doi.org/10.1007/s11030-018-9822-7


 

                                                                              

[42] Veerasamy R, Roy A, Karunakaran R, Rajak H. Structure–activity relationship analysis 

of benzimidazoles as emerging anti-inflammatory agents: An overview. Pharmaceuticals. 

2021 Jul 11;14(7):663. DOI: https://doi.org/10.3390/ph14070663 

 

[43] El-Feky SA, Thabet HK, Ubeid MT. Synthesis, molecular modeling and anti-

inflammatory screening of novel fluorinated quinoline incorporated benzimidazole 

derivatives using the Pfitzinger reaction. Journal of Fluorine Chemistry. 2014 May 1;161:87-

94. DOI: https://doi.org/10.1016/j.jfluchem.2014.02.012 

 

[44] Mariappan G, Hazarika R, Alam F, Karki R, Patangia U, Nath S. Synthesis and 

biological evaluation of 2-substituted benzimidazole derivatives. Arabian Journal of 

Chemistry. 2015 Sep 1;8(5):715-9. DOI: https://doi.org/10.1016/j.arabjc.2011.11.008 

 

[45] Paramashivappa R, Kumar PP, Rao PS, Rao AS. Design, synthesis and biological 

evaluation of benzimidazole/benzothiazole and benzoxazole derivatives as cyclooxygenase 

inhibitors. Bioorganic & medicinal chemistry letters. 2003 Feb 1;13(4):657-60. DOI: 

https://doi.org/10.1016/S0960-894X(02)01006-5 

 

[46] Achar KC, Hosamani KM, Seetharamareddy HR. In-vivo analgesic and anti-

inflammatory activities of newly synthesized benzimidazole derivatives. European journal of 

medicinal chemistry. 2010 May 1;45(5):2048-54. DOI:  

https://doi.org/10.1016/j.ejmech.2010.01.029 

 

[47] Shaker AM, Abdelall EK, Abdellatif KR, Abdel-Rahman HM. Synthesis and biological 

evaluation of 2-(4-methylsulfonyl phenyl) indole derivatives: multi-target compounds with 

dual antimicrobial and anti-inflammatory activities. BMC chemistry. 2020 Dec;14:1-5. DOI: 

https://doi.org/10.1186/s13065-020-00675-5 

 

[48] Kamat V, Yallur BC, Poojary B, Patil VB, Nayak SP, Krishna PM, Joshi SD. Synthesis, 

molecular docking, antibacterial, and anti‐inflammatory activities of 

benzimidazole‐containing tricyclic systems. Journal of the Chinese Chemical Society. 2021 

Jun;68(6):1055-66. DOI: https://doi.org/10.1002/jccs.202000454 

 

[49] Moneer AA, Mohammed KO, El‐Nassan HB. Synthesis of novel substituted thiourea 

and benzimidazole derivatives containing a pyrazolone ring as anti‐inflammatory agents. 

Chemical Biology & Drug Design. 2016 May;87(5):784-93. DOI: 10.1111/cbdd.12712 

 

[50] Rathore A, Sudhakar R, Ahsan MJ, Ali A, Subbarao N, Jadav SS, Umar S, Yar MS. In 

vivo anti-inflammatory activity and docking study of newly synthesized benzimidazole 

derivatives bearing oxadiazole and morpholine rings. Bioorganic Chemistry. 2017 Feb 

1;70:107-17. DOI: 10.1016/J.BIOORG.2016.11.014 

 

[51] Shankar B, Jalapathi P, Valeru A, Kishor Kumar A, Saikrishna B, Kudle KR. Synthesis 

and biological evaluation of new 2-(6-alkyl-pyrazin-2-yl)-1 H-benz [d] imidazoles as potent 

YMER || ISSN : 0044-0477

VOLUME 24 : ISSUE 05 (May) - 2025

http://ymerdigital.com

Page No:253

https://doi.org/10.3390/ph14070663
https://doi.org/10.1016/j.jfluchem.2014.02.012
https://doi.org/10.1016/j.arabjc.2011.11.008
https://doi.org/10.1016/S0960-894X(02)01006-5
https://doi.org/10.1016/j.ejmech.2010.01.029
https://doi.org/10.1186/s13065-020-00675-5
https://doi.org/10.1002/jccs.202000454


 

                                                                              

anti-inflammatory and antioxidant agents. Medicinal Chemistry Research. 2017 Sep;26:1835-

46. DOI: 10.1007/s00044-017-1897-7 

 

[52] Sethi P, Bansal Y, Bansal G. Synthesis and PASS-assisted evaluation of coumarin–

benzimidazole derivatives as potential anti-inflammatory and anthelmintic agents. Medicinal 

chemistry research. 2018 Jan;27:61-71. DOI: https://doi.org/10.1007/s00044-017-2036-1 

YMER || ISSN : 0044-0477

VOLUME 24 : ISSUE 05 (May) - 2025

http://ymerdigital.com

Page No:254


