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Dysregulation of receptor tyrosine kinases is a major global public health challenge, helping elevate cancer 

status to its notorious position as one of the top killers today. Presumably, the Epidermal Growth Factor 

Receptor (EGFR) seems to be upregulated in several tumor types or mutated, suggesting that as an essential 

signaling molecule, it will lead to uncontrolled proliferation and apoptosis of cancer cells. Thus, EGFR has 

become a benchmark for both small molecular inhibitors and antibody-based treatments as well (Șandor et 

al., 2023). The quinazoline portion of EGFR tyrosine kinase inhibitors like gefitinib and erlotinib, which 

are implanted in clinical practice, is really the place where they have been most influenced by cancer 

research (Yadav et al., 2022). In fact, work on the structure/activity relationship has shown that 

manipulation of C-6 and C-7 on ring one can significantly modify binding strength and distinction 

preferences between wild-type vs. mutant proteins as well as general efficacy (Antoniolli et al., 2025). 

Development of EGFR-targeted drugs is still in a difficult situation. Drug resistance mechanisms such as 

the gatekeeper T790M mutation and C797S mutations are breaching the effectiveness of many first- and 

second-generation quinazoline-derived TKI drugs in the long run (Mohammadnejadi and Razzaghi-Asl, 

2023). Moreover, a successful drug candidate should not only be vigorous; it also needs to be properly 

metabolized in the human body and cause as little toxicity as possible. It would be best to have good 

absorption rates, wide distribution in bodily tissues, ready metabolism away from the active form, and no 

side effects (ADMET). During early design phases, predicting and optimizing ADMET properties means 

improved prospects for clinical transition and lower rates of attrition in the development of new drugs 

(Shah et al., 2024). Tools of computational approaches, such as in silico ADMET prediction or structure-

based drug design (SBDD) and molecular docking, have provided strong support to exploitations that come 

from integrating the various methods for development of new inhibitors. They make possible accelerated 

screening on a large scale across whole compound library sets, indicate potential binding modes inside 

EGFR kinase domains and before the synthetic activity is even begun, make it give hints in advance on 

likely toxicity and pharmacokinetic properties (Anwar et al., 2024). Seeing it in this way, with the use of in 

silico ADMET workflow, SBDD, and molecular docking, current research has made a major new leap 

forward as far as designing EGFR inhibitors is concerned. Fairly recent 3D-QSAR docking, molecular 

dynamics simulations, and ADMET modelling of this quinazoline-based series have shown good modeled 

values; hence, they illustrate that integrative computational methods are therefore valuable as recognized 

by all aspects of use under such a general approach (Moussaoui et al., 2024). Given the structural flexibility 

inherent in quinazoline skeletons and the data we already know about EGFR, this method of creating new 

inhibitors looks likely to accomplish the goal. These drugs should have strong binding affinities, more 

selectivity, and be better endowed with drug-like attributes (Abdel-Mohsen et al., 2024). 
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Accordingly, we plan to study a series of quinazoline-based derivatives aimed at boosting agents for EGFR 

inhibitors. We now wish to make new quinazoline-based derivatives with improved cytochrome b binding 

ability and good pharmacokinetic profiles that result in small potential toxicities through structure-based 

design to create a model of the binding site. Therefore, the present study undertakes an integrated 

computational investigation of a series of quinazoline-based derivatives as potential EGFR inhibitors. 

Through in-silico ADMET prediction, binding-site modelling by structure-based design, and molecular 

docking analyses, the aim is to identify novel quinazoline-based derivatives with optimal binding features 

and preliminary favorable pharmacokinetic/toxicological profiles, ultimately advancing them as candidates 

for further development in EGFR-driven cancers. 
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A. Ligand Preparation 

All quinazoline-based derivatives (cp1-cp10) as shown in Table 1, molecular structures using PerkinElmer 

ChemDraw Professional 19.1 (PerkinElmer, Massachusetts, USA), have been subjected to energy 

minimization and conformational analysis of the molecule employing Schrodinger Suite by means of the 

Molecular Mechanics Force Field (OPLS4). 
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B. Protein Preparation 

The downloaded crystal structure of the EGFR kinase domain complexed with compound 19b (PDB ID: 

3W33) has been prepared through the following steps: The chain sequences that participate in the protein 

action were only selected. The small molecules and only unnecessary water molecules were removed
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