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A B S T R A C T   

Pyrimidine scaffolds are an exceptional kind of heterocyclic ring that may be used to create and develop novel 
anticancer drugs. As a result, the current work described the design and synthesis of novel pyrimidine derivatives 
(5a-j) as potent dual inhibitors of epidermal growth factor receptor (EGFR) and integrating histone deacetylase 
(HDAC). Using elemental analysis and spectroscopic techniques, the structure of the newly synthesized com
pounds was elucidated. All the compounds were tested in vitro against MCF-7, HepG2 and A549 cell lines for their 
antiproliferative properties. Compared to the reference medication erlotinib, compounds 5 h and 5i demon
strated remarkably improved effectiveness against MCF-7, HepG2 and A549 cell lines and better safety towards 
normal WI-38 cells. The EGFR and HDAC inhibitory effects of compounds 5a, 5c, 5 g, 5 h, and 5i were assessed. 
With IC50 values of 8.43 and 6.91 nM, respectively, the compounds 5 h and 5i demonstrated considerable in
hibition against EGFR L858R/T790M mutant kinase. Compound 5i had a strong inhibitory effect compared to 
reference drug Vorinostat (SAHA) against the investigated isoenzymes of HDAC1, HDAC2, HDAC4, and HDAC6 
with an IC50 values of 22.73, 20.08, 3100, and 3.71 nM, respectively. Additionally, docking studies were per
formed to determine the binding mode of potent compounds 5 h and 5i, towards the potential target EGFR, 
HDAC1 and HDAC6 proteins. Furthermore, all of these results suggested that the target compounds 5 h and 5i 
might be seen as viable lead candidates for the dual inhibition of both EGFR and HDAC enzymes, which would 
enable the identification of novel anticancer agents.   

1. Introduction 

Cancer is a serious health issue in both developed and developing 
nations. It is characterized by the unchecked and aggressive growth of 
aberrant cells. Cancer is the second most leading disease-causing death 
worldwide, behind cardiovascular disorders [1]. Tumours have a very 
complicated aetiology and exhibit resistance to treatment as well as 
recurrence. Numerous therapeutic targets have been found as a result of 
the extensive molecular study on tumours [2]. As a result, the majority 
of currently approved medications that were created using the 
single-target, single-drug approach are less successful in treating com
plex, multigenic, and mixed cancers. Their lack of selectivity, systemic 

toxicity, drug resistance, and dose-related adverse effects might all be 
contributing factors [3]. Notably, multi-target medications have the 
potential to overcome the issues of cancer resistance and recurrence by 
concurrently targeting biological molecules and different signal path
ways implicated in the growth of tumours. These medications can pro
vide additive or even synergistic antitumor effects [4]. In order to 
address the global health problem, it is thus imperative that new, 
powerful multi-target anticancer medicines be developed and intro
duced. This presents a significant challenge and area of considerable 
interest for the medicinal chemistry community [5,6]. These agents 
should also have fewer side effects and a more desired safety profile. 

In reality, the most desirable targets for cancer treatment are HDACs 
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