
Benzimidazole	as	a	Versatile	Scaffold	for	Biologically	Active	Molecules:	
Structure	and	drug	design	targeting	the	epidermal	growth	factor	receptor	(EGFR)

Shafida Abd Hamid



 Applications of Benzimidazoles

Supramolecular 

asse
mblies

Tan et al., RSC Adv., 2016, 6, 34038

Catalysts

Kirpik et al., App. Organomet. Chem, 2020

Co
rro

sio
n 

in
hi

bi
to

rs

Wang et al., Corrosion Science,2011,53, 113-121

Dyes & 
Pigments

Saltan et al., Mat. Chem. Phys.,2015,163, 387-393

Medicinal 
Chemistry



 Benzimidazole : A Privileged Scaffold in Drug Discovery
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cellular signalling activities, including cells’ growth, 
proliferation, differentiation, metabolism, migration and 
apoptosis 

RECEPTORS

overexpression of genes and uncontrolled cell 
growth in various human tumours

EGFR MUTATION

 Tyrosine kinase inhibitors (TKIs) would compete with 
the ligands to reduce the expression

EGFR-TARGET THERAPY

drugs targeting various cancer-
related protein kinases have been 
developed
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Design of  
typrosine kinase 
inhibitors (TKIs)

➟

Fourth generation of TKIs?

Potential benzimidazole-based TKIs
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 SAR of Benzimidazoles and EGFR-Expressing Cancer Cell Lines
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SUMMARY



CONCLUSION

Despite the EGFR mutations, the structure and biological activity 
evaluation of the currently used drugs are still taken as the principal 
approach in the development of inhibitors in facing the challenges in 
cancer treatment.

In most cases, studies imply that interaction at Met793 is significant in 
EGFR activity, as shown in gefitinib, afatinib, osimertinib and 
nazartinib

Many of the reported compounds showed inhibition to EGFR by 
binding mainly to Met793, others showed association with Met769 
and Thr766, similar to erlotinib

Advanced computational simulations (apart from molecular docking) 
could be used to gather more information on the properties of the 
synthesised compounds more precisely so that more effective 
compounds can be designed (or re-designed) for potential tyrosine 
kinase inhibitors
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Abstract: Benzimidazole is regarded as one of the privileged structures, which can be 
manipulated for designing various biologically active molecules. The heterocyclic 
compound is extensively investigated for inhibitory activity against enzymes or 
receptors such as epidermal growth factor receptor (EGFR) through modification of 
functional groups. Various marketed drugs with benzimidazole scaffolds to fight many 
diseases show the importance of this pharmacophore in medicinal chemistry. Interest 
in benzimidazole derivatives as anticancer agents is attributed to their stability, 
bioavailability and their ability to target the receptors. However, the challenge in 
targeted cancer therapy remains in addressing the issues involving toxicity, non-
selectivity and resistance due to mutations. The development of the three generations 
of tyrosine kinase inhibitors (TKIs) based on the reported structure-activity 
relationship (SAR) of the drugs is essential to generate ideas in designing more potent 
inhibitors. In view of the SAR of the current anticancer drugs, and the extensive range 
of therapeutic applications of benzimidazole derivatives, could benzimidazoles be 
considered in the design of the next generation of TKIs?  
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