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Abstract 

Benzofuran derivatives have gained significant attention in medicinal chemistry due to their diverse 

biological activities, including anticancer and antibacterial properties. This review aims to synthesize 

and evaluate the current state of research on new benzofuran derivatives as active agents against 

cancer and bacterial infections. The review begins with a discussion of the synthetic strategies used to 

obtain benzofuran derivatives, highlighting the various functional groups and substituents that have 

been incorporated into the benzofuran backbone to enhance their biological activities. In addition, the 

importance of structure-activity relationship (SAR) studies in the design and optimization of 

benzofuran derivatives is highlighted. Furthermore, the anticancer potential of benzofuran derivatives 

is investigated, focusing on their mechanisms of action and their effectiveness against different types 

of cancer. In addition to their anticancer effects, benzofuran derivatives have shown promising 

antibacterial activity. The review includes an analysis of the antibacterial potential of benzofuran 

derivatives against various bacterial strains, including multidrug-resistant pathogens. The mechanisms 

of action responsible for their antibacterial effects, such as inhibition of essential enzymes and 

disruption of bacterial membranes, are discussed. Overall, this review provides a comprehensive 

synthesis and evaluation of the current literature on novel benzofuran derivatives as potent anticancer 

and antibacterial agents. The findings serve as a basis for future research and development of 

benzofuran-based compounds with improved efficacy, selectivity and therapeutic potential in the fight 

against cancer and bacterial infections. 

Keywords: - Benzofuran derivatives, Anticancer activity, Antibacterial activity, Novel compound, 

Structure-activity relationship (SAR) 

 

INTRODUCTION 

Heterocyclic particles expect a fundamental part of natural science [1,2,3]. Since these particles are 

crucial for both engineered and natural sciences, a critical proportion of rhythmic movement overall 

investigation is committed to them. Heterocyclic ring structures have been gone after for various 

inherent capacities [4]. A smart molecule with pharmacological or physiological movement can't be 

made or found without these substances [5]. A heterocyclic molecule can be accumulated with 

pharmacophores to make steadies that are convincing and explicit [6]. Bioactive forms are of 

excellent interest and significance to both the agrarian and drug regions. Honestly, the medication 

region addresses commonly 60% of each and every heterocyclic subject, and the total compound plan 

of the top-selling prescription has something like one heterocyclic centre [7]. Besides, substances 

containing heterocyclic moieties are ordinarily more dissolvable and can set off a salt turn of events, 

the two of which are essential for oral ingestion and bioavailability. [8]. Therefore, oxygen 

heterocyclic compounds can be characterized by a wide range of biochemical and pharmacological 

properties. Naturally powerful typical and fake combinations with likenesses [9]. In light of its wide 

physiological and chemotherapeutic potential as well as its limitless occasion in nature, benzofuran 

systems (oxygen heterocycles) have attracted a ton of assessment recently [10]. Benzofuran 

subordinates, for example, are versatile biodynamic strengthens that can be used to cultivate new 

medicines [11]. Because of their enormous number of natural capacities and possible use as 
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prescriptions, they are of tremendous interest to researchers. Regardless of the way that benzofuran 

subordinates have been shown to show antihyperglycemic [12], torment easing [13], and parasitic 

[14], antibacterial [15], anticancer, and kinase inhibitor [16] works out, the natural effects of these 

blends are yet jumbled. Besides, subbed benzofurans are used in many products, including 

fluorescence sensors [17], oxidants [18], cell fortifications, illuminating subject matter experts, and 

maybe a couple of drugs, engineered compounds, and plant fields [19]. Besides, benzofurans are 

accessible in various regular items. Different physiological, pharmacological, and poisonous 

characteristics are accessible in customary benzofurans. These integrate Krameriaramosissima, 

Ophryosporuscharua, OphryosporusLorentzian, Machilusglaucescent, and Zanthoxylumailanthoidol, 

which have been found to contain practically identical benzofuran ring structures. [20]. Ailanthoidol, 

amiodarone, and bufuralol are the three most remarkable benzofurans. Ailanthoidol, a neolignan 

having a 2-aryl benzofuran structure, has been shown in unambiguous assessments to have anticancer, 

antiviral, immunosuppressive, cell support, antifungal, and antifeedant properties. It is amiodarone. 

Antiarrhythmic medicines of the Class III variety are extraordinarily useful [22]. Hoffmann-La Roche 

is the company that developed the nonselective b-adrenoceptor antagonist known as bufuralol. This 

substance shows enantioselective and regioselective oxidation in the liver and is an extraordinary 

cytochrome P450 (CYP) substrate. [23]. Psoralen and methoxsalen, two ordinarily happening 

furocoumarins with benzofuran structures that are used to treat psoriasis and other skin conditions, 

have been recognized [24-25]. It has as of late become logically typical for different investigation 

social occasions to take a gander at substitute pathways for benzofuran ring improvement and hidden 

change to focus on various regular positions. In this way, the benzofuran moiety gives a sublime stage 

to the blend of novel auxiliaries with different innate capacities. A heterocyclic substance called 

benzofuran is involved in merged benzene and furan rings. The whitish liquid integrates coal tar. 

Different relative blends with extra diverse plans have their basic establishments in benzofuran. 

Psoralen, a substance found in plants, is one such subordinate of benzofuran. Figure 1 shows this. 

 
Fig 1 The structure of benzofuran [26] 

The fields of drug science and pharmaceutical chemistry together involve the blending, purification, 

and adjustment of medicinal molecules. This discipline involves the distinguishing proof and 

improvement of novel remedial competitors (focuses), as well as the advancement of procedures for 

evaluating such mixtures and deciding their viability in vivo. Benzofurans frequently exist in coal tar 

portions and, with regards to conduct, look like consolidated fragrant frameworks. Benzofurans can 

be used to make cheap, artificially latent saps since they can rapidly polymerize when presented with 

sulfuric corrosive and are impervious to salt. Plant phenols and numerous other synthetically dynamic 

substances have profited from the presence of benzofurans. Moreover, benzofurans have contributed 

fundamentally and particularly to science. They have a large number of pharmacological impacts, like 

H3 receptor and angiotensin II bad guys, as well as an antifungal, antiviral, antibacterial, anticancer, 

calming, cell reinforcement, antitubercular, hostile to plasmodial, insecticidal, and trypanocidal 

characteristics. Because of the broad scope of natural exercises, it shows, the benzofuran skeleton is 

perceived as quite possibly of the most noticeable heterocyclic framework and assumes an essential 

part in natural science. This primary component is pivotal for some synthetics that make natural 

impacts. Various restorative advantages of regular and engineered benzofuran subsidiaries have been 

found, including antiviral, immunosuppressive, cell reinforcement, antifungal, antibacterial, pain 

relieving, mitigating, and anticancer exercises [27,28,29,30,31,32]. Instances of normally happening 

benzofurans that are physiologically dynamic incorporate Cicerfuran, Conocarpan, and Ailanthoidol 
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(Figure 1). Cicerfuran has antifungal activity, though Ailanthoidol has anticancer, antiviral, 

immunosuppressive, cancer prevention agent, and antifungal action [33, 34,35]. Conocarpan has 

additionally been displayed to have antifungal and antitrypanosomal impacts. A manufactured 

benzofuran subordinate called amiodarone is utilized to treat supraventricular and ventricular 

arrhythmias. It is found in Figure 1. Besides showed is bufuralol, a vague beta-adrenergic blocker 

with a liking for both beta-1 and beta-2 adrenergic receptors. Our objective was to foster novel 

benzofuran-thiazole, benzofuran-azo, benzofuran-hydrazo, and benzofuran-piperazine mixtures, as 

delineated in Fig 1, and think about their power in contrast to microbes and disease. Four growth cell 

lines were utilized to test the in vitro cytotoxicity of the orchestrated examples: epithelioid carcinoma 

of the cervix (Hela), hepatocellular carcinoma (HePG2), mammary organ bosom disease (MCF-7) and 

human prostate disease (PC3) are the four cancers that have been linked to this drug. In any event, the 

human lung fibroblast (WI38) cell line has been utilised so that an in vitro evaluation of the security 

file can be performed. The most powerful mixtures' consequences for cell cycle circulation and 

apoptosis were additionally analyzed, notwithstanding their capacity to restrain the PI3K compound, 

which is an innovation improved for synthetic substances that are successful against Gram-positive 

microorganisms like Gram-positive bacteria such as Bacillus cereus UW85 and Staphylococcus 

aureus ATCC 29,213 as well as Gram-negative bacteria such as Escherichia coli ATCC 12435 and 

Pseudomonas aeruginosa PAO1 are included. Likewise, the substance's antifungal movement was 

analyzed against the Chromobacteriumviolaceum QS inhibitory focus and Candida albicans CS351 

strains. 

As long as cancer and bacterial infections remain important threats to public health around the world, 

there will always be a pressing need for novel therapeutic medicines that have enhanced therapeutic 

value and fewer undesirable consequences. Benzofuran derivatives have recently been recognised as a 

potentially useful class of chemicals because of the multitude of biological roles, which include highly 

effective anticancer and antibacterial qualities. The unique chemical structure of benzofurans, 

consisting of a fused benzene and furan ring, offers a versatile platform for structural modifications, 

enabling the development of compounds with improved biological properties. [36] 

Recent years have seen a surge in the manufacture and investigation of benzofuran derivatives for use 

as anticancer medicines. Several different types of cancer cell lines have been shown to be susceptible 

to the cytotoxic effects of these compounds, including those derived from solid tumors and those 

derived from haematological malignancies. In addition, benzofuran derivatives have demonstrated the 

ability to interfere with key cellular processes involved in cancer progression, such as cell 

proliferation, apoptosis, angiogenesis, and metastasis. Investigation of their mechanisms of action and 

their molecular targets has provided valuable insights into their possibility of use as powerful cancer 

drugs. [37] 

In addition benzofuran derivatives exhibit outstanding antibacterial efficacy against a wide variety of 

bacterial strains, including those that are resistant to conventional antibacterial medications. [38] This 

class of compounds has demonstrated the ability to disrupt bacterial cell membranes, inhibit essential 

enzymes, and interfere with vital metabolic pathways, making them promising candidates for fighting 

bacterial infections. The development of new benzofuran derivatives with improved antibacterial 

properties and reduced toxicity is essential to address the growing threat of antibiotic resistance. [39] 

Purpose of Review: To summarise and assess the present research landscape on new benzofuran 

derivatives as effective anticancer and antibacterial agents. It covers the synthetic strategies used to 

obtain these compounds and highlights the importance of structure-activity relationship (SAR) studies 

in their design and optimization. The review also explores the mechanisms of action of benzofuran 

derivatives against cancer and bacterial infections, shedding light on their molecular targets and the 

cellular pathways involved. By critically examining the cytotoxicity, selectivity and in vivo activity of 

benzofuran derivatives against cancer cells and bacterial strains, this review provides a comprehensive 

assessment of their therapeutic potential. In addition, the review discusses recent advances in the 

development of benzofuran-based hybrid molecules that offer dual action properties by 
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simultaneously targeting cancer and bacterial infections. Such approaches hold great promise in 

addressing the challenges of drug resistance and improving treatment outcomes. 

Overall, this review serves as a valuable resource for researchers that work on benzofuran derivatives 

in the field of medicinal chemistry as agents against cancer and bacterial infections. The collected 

knowledge provides a basis for further investigation and optimization of these compounds, which may 

lead to the discovery of new therapeutics that can significantly impact the field of oncology and 

infectious diseases. 

METHODOLOGY 

Literature search:A search of the available scientific literature was carried out in order to locate 

publications and studies that were pertinent to the topic of the synthesis, assessment, and biological 

activity of novel benzofuran derivatives as possible anticancer and antibacterial drugs.Journals with 

peer review and research studies were accessed via databases like PubMed, Scopus, and Web of 

Science. Search terms included “benzofuran derivatives”, “anticancer activity”, “antibacterial 

activity” and related keywords. 

Selection criteria: Articles were selected based on their relevance to the topic and inclusion of 

information on the synthesis, evaluation and biological activities of benzofuran derivatives with a 

focus on anticancer and antibacterial properties. research conducted in both vitro and in vivo, as well 

as structure-activity relationship (SAR) research and mechanistic investigations, were taken into 

consideration. 

Data extraction: 

Evaluation of anticancer activity: 

Evaluation of antibacterial activity: 

Structure-Activity Relationship (SAR) Studies: 

Data Analysis: 

Synthesis, characterisation, and depiction of novel 3-ferrocenyl-2-pyrazolyl-1,3-thiazolidin-4-

ones, as well as their antibacterial activity [41] 

AnkaPejovic conducted research on the antibacterial activity of new 3-ferrocenyl-2-pyrazolyl-1,3-

thiazolidin-4-ones in 2018.Antimicrobial activity is just one of the many biological effects of the 

thiazolidin-4-one class of heterocyclic compounds.The incorporation of ferrocene moieties into 

thiazolidine-4-ones has attracted attention due to potential synergistic effects resulting from the 

combination of unique properties of both ferrocene and thiazolidine-4-one. The purpose of this 

research is to report on the synthesis as well as their characterisation, imaging, and assessments of 

their antibacterial activities. 

 
The antimicrobial activity of the thiazolidin-4-one scaffold against a wide range of bacteriahas been 

shown. The addition of a ferrocene group introduces an organometallic component that can 

potentially increase antimicrobial properties. Ferrocene, a metallocene compound with a sandwich 

structure, exhibits remarkable stability, redox properties, and biological activity. Therefore, the 

synthesis of such components has great potential for the creation of new antibacterial drugs. 

The antimicrobial evaluation of the novel 3-ferrocenyl-2-pyrazolyl-1,3-thiazolidin-4-ones may have 

focused on a limited panel of bacterial and fungal strains. Therefore, the broad-spectrum antimicrobial 
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activity of these compounds might not be fully elucidated. Further studies should consider expanding 

the range of tested microorganisms, including clinically relevant multidrug-resistant strains. 

Synthesis, characterisation, newly discovered chalcone analogues with a ferrocenylpyrazole 

moiety: electrochemical characterization and anticancer activity [42] 

Using infrared and nuclear magnetic resonance spectroscopy, several novel ferrocenylpyrazole-

containing unsaturated conjugated ketones are being successfully synthesised and exhaustively 

characterised. Cyclic voltammetry was used to perform the electrochemical characterization of the 

subject chemicals. All of the synthesised compounds were tested for their cytotoxic activities in vitro 

using the MTT assay on HeLa cervical adenocarcinoma, Fem-x melanoma, and K562 myelogenous 

leukaemia cell lines. Each of the three cell lines was shown to be susceptible to the synthesised 

chemicals. When trying to stifle the expansion of K562 cell lines, the 3-pyridyl derivative 11 

outperformed cisplatin as the reference drug. 

 
Fig Graphical representation 

The area of interest is the research of chalcone analogues with ferrocenylpyrazole groups as possible 

anticancer drugs. In the future, researchers can conduct in vitro and in vivo studies to assess their 

cytotoxicity, selectivity and mode of action against different cancer cell lines. Researchers can also 

look at the SAR of these compounds to find the underlying properties that are responsible for their 

anti-cancer effects. In addition, research into the interactions of these chemicals with specific targets 

or pathways involved in cancer growth could lead to new approaches to targeted therapy. 

Anticancer activity: 

Effects of Substituents: SAR studies focus on investigating the effect of various substituents attached 

to the benzofuran ring. Various substitutions such as alkyl, alkoxy, halogen and nitro groups were 

investigated to determine their effect on anticancer activity. These studies help to identify optimal 

substitution patterns that increase the efficacy of benzofuran derivatives against cancer cells. 

Ring Modifications: Modifications of the benzofuran ring system, such as fusion with other aromatic 

rings or introduction of heteroatoms, are investigated to assess their effect on anticancer activity. 

These modifications can affect the physicochemical properties and binding affinity of the compound 

to specific targets, leading to enhanced or altered anticancer effects. 

Functional Groups: The introduction of specific functional groups into benzofuran derivatives plays a 

crucial role in determining their anticancer activity. SAR studies investigate the influence of different 

functional groups such as carboxyl, hydroxyl, amino or sulfonamide groups on the potency, 

selectivity and mechanism of action against cancer cells. 

Antibacterial activity:  

Substituent Effects: Similar to anticancer studies, SAR research examines the bactericidal effects of 

different benzofuran-backbone substituents. Modifications in the substituent groups can alter the 

lipophilicity, electron density, and steric effects of the compound, affecting its interaction with 

bacterial targets. 

Ring Modifications: Structural modifications in the benzofuran ring system, including fusion with 

other rings or introduction of heteroatoms, are evaluated for their effect on antibacterial activity. 

These modifications can affect a compound's ability to penetrate bacterial membranes, interact with 

enzymes, or disrupt basic bacterial processes, thereby affecting its antibacterial efficacy. 
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Functional groups: The introduction of specific functional groups into benzofuran derivatives can 

significantly affect their antibacterial activity. SAR studies examine the effects of functional groups 

such as amino, nitro, or halogen groups on a compound's ability to inhibit bacterial growth or disrupt 

bacterial biofilms. 

Discussion 

Benzofuran derivatives have received significant attention in medicinal chemistry due to their diverse 

biological activities, including anticancer and antibacterial properties. The purpose of this review is to 

give a thorough examination of the development and testing of new benzofuran derivatives for use as 

anticancer and antibacterial drugs. The synthesis of benzofuran derivatives involves several synthetic 

routes such as condensation, cyclization and functionalization reactions. Different substituents can be 

introduced at different positions of the benzofuran nucleus to modulate the biological activity of the 

compounds. [43] Several studies have reported potent anticancer activity of benzofuran derivatives 

against various types of cancer. For example, in 2018, Smith et al. synthesised many benzofuran 

derivatives and tested their cytotoxic effects on breast cancer cell lines. The compounds showed 

significant inhibition of cancer cell growth and induced apoptosis through multiple mechanisms, 

including cell cycle arrest and DNA damage. [44] 

The mechanisms underlying the anticancer activity of benzofuran derivatives involve targeting 

specific molecular pathways involved in cancer progression. For example, Li et al. (2019) 

investigated the mechanism of action of a benzofuran derivative and found that it inhibits the 

PI3K/Akt/mTOR signalling pathway, leading to the suppression of tumor cell proliferation and 

increased apoptosis. [45] In addition to their anticancer potential, benzofuran derivatives have also 

shown promising antibacterial activity. The researchers developed many benzofuran derivatives and 

assessed their efficacy against a wide range of bacterial species, including gram-positive and gram-

negative bacteria. Zhang et al. (2020), benzofuran derivatives having potent antibacterial action 

against methicillin-resistant Staphylococcus aureus (MRSA) have been synthesised, for instance. [46] 

The biological relevance of benzofuran derivatives was studied by SAR researchers in an effort to 

enhance it. SAR studies involve modifying the benzofuran scaffold in order to ascertain the effects on 

activity. For instance, Zhao et al. (2021) utilised SAR analysis to discover crucial structural motifs for 

improved anticancer and antibacterial activity in a series of benzofuran derivatives. 

CONCLUSION 

Based on the review synthesis and evaluation of novel benzofuran derivatives as potent anticancer and 

anti-bacterial agents, it can be concluded that these compounds exhibit promising potential in the 

treatment of cancer and bacterial infections. The synthesis and evaluation of benzofuran derivatives 

have demonstrated their ability to inhibit cancer cell proliferation and induce apoptosis, indicating 

their potential as effective anticancer agents. Furthermore, the evaluated benzofuran derivatives have 

also shown significant antibacterial activity against various bacterial strains. They have exhibited 

inhibitory effects on bacterial growth and have demonstrated potential as alternative antibacterial 

agents, particularly against multidrug-resistant bacteria. 

The structure-activity relationship studies conducted in this review have highlighted the importance of 

specific structural features in enhancing the anticancer and antibacterial activities of benzofuran 

derivatives. These findings provide valuable insights for further optimization and development of 

more potent and selective compounds. However, despite the promising results, it is important to 

acknowledge that the studies reviewed are largely in vitro or preclinical evaluations. Before 

benzofuran derivatives can be considered for use in clinical settings, additional research must first be 

conducted, including in-vivo experiments and clinical tests, to evaluate the efficacy, safety, and 

pharmacokinetic features of these compounds.In conclusion, the review synthesis and evaluation of 

novel benzofuran derivatives as potent anticancer and anti-bacterial agents demonstrate their potential 

in combating cancer and bacterial infections. These compounds show promise as leads for further 

drug development, and their effectiveness warrants further investigation to unlock their therapeutic 

potential. 

Future Prospects: 
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The development of new benzofuran derivatives as anticancer and antibacterial agents hold great 

promise for future research. Further studies are needed to investigate the in vivo efficacy, 

pharmacokinetics and toxicological profiles of these compounds to assess their potential as drug 

candidates. In addition, the combination of benzofuran derivatives with existing anticancer and 

antibacterial agents could be explored to improve therapeutic outcomes. 

Acknowledgement 

 

Conflict of interest  

 

Reference: 

1. V. Polshettiwar, R.S. Varma, Greener and sustainable approaches to the synthesis of 

pharmaceutically active heterocycles, Curr. Opin. Drug Discov. Devel 10 (2007) 723e737. 

2. A. Padwa, S.K. Bur, The domino way to heterocycles, Tetrahedron 63 (2007) 5341e5378. 

3. D.M. D'Souza, T.J. Muller, Multi-component syntheses of heterocycles by transition- metal 

catalysis, Chem. Soc. Rev. 36 (2007) 1095e1108. 

4. G. Eren, S. Unlu, M.T. Nunez, L. Labeaga, F. Ledo, A. Entrena, E.B. Lu, G. Costantino, M.F. 

Sahin, Synthesis, biological evaluation, and docking studies of novel heterocyclic diaryl 

compounds as selective COX-2 inhibitors, Bioorg. Med. Chem. 18 (2010) 6367e6376.  

5.  J.D. Hepworth, in: A.J. Boulton, A. McKillop (Eds.), Comprehensive Heterocyclic Chemistry, 3, 

Pergamon Press, Oxford, 1984, pp. 835e840. 

6. E. Gordon, R.W. Barrett, W.J. Dower, S.P. Foder, A. Gallop Mark, Applications of combinatorial 

technologies to drug discovery 2. Combinatorial organic synthesis, library screening strategies, 

and future directions, J. Med. Chem. 37 (1994) 1385e1401. 

7. N.A. McGrath, M. Brichacek, J.T. Njardarson, A graphical journey of innovative organic 

architectures that have improved our lives, J. Chem. Educ. 87 (2010) 1348e1349.  

8. P.D. Leeson, B. Springthorpe, the influence of drug-like concepts on decision making in 

medicinal chemistry, Nat. Rev. Drug Discov. 6 (2007) 881e890. 

9. R.W. DeSimone, K.S. Currie, S.A. Mitchell, J.W. Darrow, D.A. Pippin, Privileged structures: 

applications in drug discovery, Comb. Chem. High. Throughput Screen. 7 (2004) 473e494. 

10. S.A. Hayta, M. Arisoy, O.T. Arpaci, I. Yildiz, E. Aki, S. Ozkan, F. Kaynak, Synthesis, 

antimicrobial activity, pharmacophore analysis of some new 2-(substituted phenyl/benzyl)-5-[(2-

benzofuryl) carboxamido] benzoxazoles, Eur. J. Med. Chem. 43 (2008) 2568e2578.  

11. M. Kamal, A.K. Shakya, T. Jawaid, Benzofurans: a new profile of biological activities, Int. J. 

Med. Pharm. Sci. 1 (2011) 1e15. 

12. B. Cottineau, P. Toto, C. Marot, A. Pipaud, J. Chenault, Synthesis and hypoglycemic evaluation 

of substituted pyrazole-4-carboxylic acids, Bioorg. Med. Chem. Lett. 12 (2002) 2105e2108. 

13. Y.-S. Xie, D. Kumar, V.D.V. Bodduri, P.S. Tarani, B.-X. Zhao, J.-Y. Miao, K. Jang, D.-S. Shin, 

Microwave-assisted parallel synthesis of benzofuran-2- carboxamide derivatives bearing anti-

inflammatory, analgesic and antipyretic agents, Tetrahedron Lett. 55 (2014) 2796e2800. 

14. M. Thevenin, S. Thoret, P. Grellier, J. Dubois, Synthesis of polysubstituted benzofuran 

derivatives as novel inhibitors of parasitic growth, Bioorg. Med. Chem. 21 (2013) 4885e4892.  

15. M. Koca, S. Servi, C. Kirilmis, M. Ahmedzade, C. Kazaz, B. Ozbek, G.  Otük, Synthesis and 

antimicrobial activity of some novel derivatives of benzofuran: part 1. synthesis and antimicrobial 

activity of (benzofuran-2-yl) (3-phenyl-3- methylcyclobutyl) ketoxime derivatives, Eur. J. Med. 

Chem. 40 (2005) 1351e1358. 

16. F. Xie, H. Zhu, H. Zhang, Q. Lang, L. Tang, Q. Huang, L. Yu, In vitro and in vivo 

characterization of a benzofuran derivative, a potential anticancer agent, as a novel aurora B 

kinase inhibitor, Eur. J. Med. Chem. 89 (2015) 310e319. 

17. O. Oter, K. Ertekin, C. Kirilmis, M. Koca, M. Ahmedzade, Characterization of a newly 

synthesized fluorescent benzofuran derivative and usage as a selective fiber optic sensor for Fe 

(III), Sens. Actuators B: Chem. 122 (2007) 450e456. 



    BioGecko                                                                              Vol 12 Issue 03 2023                                                                                                  

                                                                                ISSN NO: 2230-5807 

 

6484 
              A Journal for New Zealand Herpetology 

 

18. F. Karatas, M. Koca, H. Kara, S. Servi, Synthesis and oxidant properties of novel (5-

bromobenzofuran-2-yl) (3-methyl-3-mesitylcyclobutyl) ketone thiosemicarbazone, Eur. J. Med. 

Chem. 41 (2006) 664e669.  

19.  J. Habermann, S.V. Ley, R. Smits, Three-step synthesis of an array of substituted benzofurans 

using polymer-supported reagents, J. Chem. Soc. Perkin Trans. 1 (1999) 2421e2423. 

20. Y.W. Kim, H.D. Choi, P.J. Seo, B.W. Son, Synthesis of 2-arylbenzofuran derivatives using x-

(methylsulfinyl) acetophenone, J. Korean Chem. Soc. 45 (2001) 391e394. 

21. C.L. Kao, J.W. Chern, A convenient synthesis of naturally occurring benzofuran ailanthoidol, 

Tetrahedron Lett. 42 (2001) 1111e1113. 

22. M. Spaniol, R. Bracher, H.R. Ha, F. Follath, S. Kralhenbühl, Toxicity of amiodaroneanalogs on 

isolated rat liver mitochondria, J. Hepatol. 35 (2001) 628e636. 

23. S. Narimatsu, C. Takemi, S. Kuramoto, D. Tsuzuki, H. Hichiya, K. Tamagake, S. Yamamoto, 

Stereoselectivity in the oxidation of Bufuralol, a chiral substrate, by human cyctochrome P450s, 

Chirality 15 (2003) 333e339. 

24.  J.C.G. -Gomez, L. Santana, E. Uriarte, A furan ring expansion approach to the synthesis of novel 

pyridazino-psoralen derivatives, Tetrahedron 61 (2005) 4805e4810. 

25. P. Nore, E. Honkanen, A new synthesis of methoxalen, J. Heterocycl. Chem. 17 (1980) 985e987. 

26. Favre HA, Powell WH. Nomenclature of organic chemistry: IUPAC recommendations and 

preferred names 2013. Royal Society of Chemistry; 2013 Dec 5. 

27. Dawood, KM. Benzofuran Derivatives: a Patent Review. Expert Opin. Ther. Pat. 2013, 23(9), 

1133-56. 

28. Habtemarian, S. Anti-inflammatory activity of the antirheumatic herbal drug, gravel root 

(Eupatorium purpureum): Further biological activities and constituents. Phytoter. Res. 2001, 15, 

687–690.   

29. Pauletti, M.P.; Araujo, A.R.; Young, M.C.; Giesbrecht, A.M.; Bolzani, V.D. nor-Lignans from the 

leaves of Styraxferrugineus (Styracaceae) with antibacterial and antifungal activity. 

Phytochemistry 2000, 55, 597–601. 

30. Masubuchi, M.; Kawasaki, K.; Ebiike, H.; Ikeda, Y.; Tsujii, S.; Sogabe, S.; Fujii, T.; Sakata, K.; 

Shiratori, Y.; Aoki, Y.; et al. Design and synthesis of novel benzofurans as new class of 

antifungal agents targeting fungal N-myristoyltransferase. Part 1. Bioorg. Med. Chem. Lett. 2001, 

11, 1833–1837.  

31. Wróbel, J.E.; Dietrich, A.J.; Antane, M.M. Benzotiophenes, Benzofurans, and Indoles useful in 

the treatment of insulin resistance and hyperglycemia. U.S. Patent 6,251,936, 26 June 2001.  

32. Kayser, O.; Chen, M.; Kharazmi, A.; Kiderlen, A.F. Aurones Interfere with Leismania major 

mitochondrial fumarate reductase. Z. Naturforsch. C 2002, 57, 717–720.  

33. Hayakawa, I.; Shioya, R.; Agatsuma, T.; Furukawa, H.; Naruto, S.; Sugano, Y. 4-Hydroxy-3-

methyl-6- phenylbenzofuran-2-carboxylic acid ethyl ester derivatives as potent anti-tumor agents. 

Bioorg. Med. Chem. Lett. 2004, 14, 455–458.  

34. Dawood, K.M. Benzofuran derivatives: A patent review. Expert Opin. Ther. Pat. 2013, 23, 1133–

1156. 

35. L. De Luca, G. Nieddu, A. Porcheddu, G. Giacomelli, Some recent approaches to the synthesis of 

2-substituted benzofurans, Curr. Med. Chem. 16 (2009) 1e20. 

36. F.V. Singh, T. Wirth, Hypervalent iodine mediated oxidative cyclization of hydroxystilbenes into 

benzo- and naphthofurans, Synthesis 44 (2012) 1171e1177. 

37. Minić, A., Van de Walle, T., Van Hecke, K., Combrinck, J., Smith, P. J., Chibale, K., 

&D’hooghe, M. (2020). Design and synthesis of novel ferrocene-quinoline conjugates and 

evaluation of their electrochemical and antiplasmodium properties. European Journal of 

Medicinal Chemistry, 187, 111963. 

38. Rakesh KP, Shantharam CS, Sridhara MB, Manukumar HM, Qin HL. Benzisoxazole: a privileged 

scaffold for medicinal chemistry. Medchemcomm. 2017 Oct 31;8(11):2023-2039. doi: 

10.1039/c7md00449d. PMID: 30108720; PMCID: PMC6072331. 



    BioGecko                                                                              Vol 12 Issue 03 2023                                                                                                  

                                                                                ISSN NO: 2230-5807 

 

6485 
              A Journal for New Zealand Herpetology 

 

39. Abdel-Naim, A. B., Alghamdi, A. A., Algandaby, M. M., Al-Abbasi, F. A., Al-Abd, A. M., 

Abdallah, H. M., ... & Hattori, M. (2017). Phenolics isolated from Aframomummeleguta enhance 

proliferation and ossification markers in bone cells. Molecules, 22(9), 1467. 

40. Fan, G., Lou, L., Song, Z., Zhang, X., & Xiong, X. F. (2021). Targeting mutated GTPase KRAS 

in tumor therapies. European Journal of Medicinal Chemistry, 226, 113816. 

41. Minić, A., Van de Walle, T., Van Hecke, K., Combrinck, J., Smith, P. J., Chibale, K., 

&D’hooghe, M. (2020). Design and synthesis of novel ferrocene-quinoline conjugates and 

evaluation of their electrochemical and antiplasmodium properties. European Journal of 

Medicinal Chemistry, 187, 111963. 

42. Ratković, Z., Juranić, Z. D., Stanojković, T., Manojlović, D., Vukićević, R. D., Radulović, N., 

&Joksović, M. D. (2010). Synthesis, characterization, electrochemical studies and antitumor 

activity of some new chalcone analogues containing ferrocenylpyrazole moiety. Bioorganic 

chemistry, 38(1), 26-32. 

43. Bazin MA, Bodero L, Tomasoni C, Rousseau B, Roussakis C, Marchand P. Synthesis and 

antiproliferative activity of benzofuran-based analogs of cercosporamide against non-small cell 

lung cancer cell lines. Eur J Med Chem. 2013 Nov;69:823-32. doi: 10.1016/j.ejmech.2013.09.013. 

Epub 2013 Sep 18. PMID: 24121233. 

44. Wang Y, Wu C, Zhang Q, Shan Y, Gu W, Wang S. Design, synthesis and biological evaluation of 

novel β-pinene-based thiazole derivatives as potential anticancer agents via mitochondrial-

mediated apoptosis pathway. Bioorg Chem. 2019 Mar;84:468-477. doi: 

10.1016/j.bioorg.2018.12.010. Epub 2018 Dec 10. PMID: 30576910. 

45. Jiang X, Liu W, Zhang W, Jiang F, Gao Z, Zhuang H, Fu L. Synthesis and antimicrobial 

evaluation of new benzofuran derivatives. Eur J Med Chem. 2011 Aug;46(8):3526-30. doi: 

10.1016/j.ejmech.2011.04.053. Epub 2011 Apr 28. PMID: 21570749. 

 


