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Vascular endothelial growth factor (VEGF) is a key angiogenic factor critically 

involved in tumor development and progression (“Anti-Angiogenics: Current Situation and Future 

Perspectives | Oncology Research and Treatment | Karger Publishers,” n.d.). The main way that VEGFs 

promote angiogenesis is via attaching to VEGF receptor tyrosine kinases (VEGFR-1, VEGFR-2, and 

VEGFR-3), which are strongly linked to the development and spread of cancer (“The role of VEGF 

receptors in angiogenesis; complex partnerships | Cellular and Molecular Life Sciences,” n.d.). Although 
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dysregulated angiogenesis can directly contribute to the development of cancer, inflammation, and 

autoimmune illnesses, angiogenesis is necessary for cells to achieve their nutritional and oxygen needs 

(“Anti-Angiogenics: Current Situation and Future Perspectives | Oncology Research and Treatment | 

Karger Publishers,” n.d.). Thus, anti-angiogenic therapy offers a strategic avenue in cancer treatment, 

now supported by several FDA-approved small molecule inhibitors, including sunitinib and sorafenib 

(“Sorafenib in Advanced Hepatocellular Carcinoma | New England Journal of Medicine,” n.d.).

Because of their adaptable chemical structures and capacity to target important molecular pathways linked 

to tumor development and survival, quinazoline and its derivatives have become a very promising family of 

anticancer medicines (Barbosa et al., 2014). Quinazolines are preferred scaffolds in medicinal chemistry 

because they inhibit a number of targets, such as checkpoint kinases, DNA repair enzymes, vascular 

endothelial growth factor receptor (VEGFR), and epidermal growth factor receptor (EGFR), which prevents 

angiogenesis, tumor growth, and cell proliferation (Barbosa et al., 2014). F

 

 



Hassan Hussein      Kerbala Journal of Pharmaceutical Sciences(2025) 

294 

 



Hassan Hussein      Kerbala Journal of Pharmaceutical Sciences(2025) 

295 

 

 

ligand molecules, previously optimized and saved in the designated 

database 

the Schrödinger suite with the co-crystallized ligand serving as the positive 

control 

their docking scores (ΔG values), with conformers exhibiting superior 

binding 
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the Schrödinger Suite 2025 computational platform. The protein structure 

correct bond orders and connectivity, (B) addition of polar hydrogen atoms

was parameterized using the OPLS4 force field to ensure consistent treatment 

orthorhombic periodic boundary box containing TIP3P water molecules, with a 

conditions and maintain electrostatic neutrality, monovalent counter ions (Na⁺ and 

system underwent a restrained minimization procedure in which heavy atoms of 

 

 

molecular weights ranging from 351.29 to 367.75 g/mol. Each conjugate 

exhibited consistent high gastrointestinal absorption potential, 

indicating 

were classified as blood-brain barrier non-permeant and non-P-

glycoprotein 

demonstrated the lowest molecular weight and most favorable lipophilicity, suggesting 

highest lipophilicity while preserving drug-like properties. The uniform bioavailability 

conjugates represent well-optimized pharmaceutical candidates 

meeting rigorous 

characteristics. Future experimental validation through metabolic 
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stability 

 

reference ligand, Table4. The co-crystallized ligand achieved a docking 

the benchmark for comparison. This compound engaged six amino acid residues 

investigated conjugates, HK1 exhibited the strongest binding affinity with a 

77% of the reference ligand's binding energy. HK1 demonstrated productive 
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