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Abstract

Aim: Chromones are promising for anticancer drug development. Methods &amp; results: 12 chromone-based compounds
were synthesized and tested against cancer cell lines. Compound 8 showed the highest cytotoxicity (LC50 3.2 uM) against
colorectal cancer cells, surpassing 5-fluorouracil (LC50 4.2 uM). It suppressed colony formation, induced cell cycle arrest
and triggered apoptotic cell death, confirmed by staining and apoptosis markers. Cell death was accompanied by enhanced
reactive oxygen species formation and modulation of the autophagic machinery (autophagy marker light chain 3B (LC3B);
adenosine monophosphate-activated protein kinase (AMPK); protein kinase B (PKB); UNC-51-like kinase (ULK)-1; and
ULK2). Molecular docking and dynamic simulations revealed that compound 8 directly binds to ULK1. Conclusion:
Compound 8 is a promising lead for autophagy-modulating anti-colon cancer drugs. © 2024 Informa UK Limited, trading as
Taylor & Francis Group.

Author Keywords
apoptosis; autophagy; chromone; colon cancer; ULK1 inhibitor

Index Keywords

2 (3,4 dimethoxyphenyl) 3 (4 fluorophenyl) 7 methoxy 4h chromen 4 one, 2 (3,4 dimethoxyphenyl) 3 [4
(hydroxymethyl)phenyl] 7 methoxy 4h chromen 4 one, 2 (4 hydroxy 3 methoxyphenyl) 7 methoxy 4h chromen 4 one, 3 (3,4
dimethoxyphenyl) 1 (2 hydroxy 4 methoxyphenyl)prop 2 en 1 one, 3 bromo 2 (3,4 dimethoxyphenyl) 7 methoxy 4h chromen
4 one, 3 [4 (chloromethyl)phenyl] 2 (3,4 dimethoxyphenyl) 7 methoxy 4h chromen 4 one, 4 [2 (3,4 dimethoxyphenyl) 7
methoxy 4 oxo 4h chromen 3 yl]benzaldehyde, antineoplastic agent, chromone derivative, cytotoxic

agent, fluorouracil, hydroxymethylglutaryl coenzyme A reductase kinase, phosphotransferase, protein kinase B, reactive
oxygen metabolite, transferase, UNC 51 like kinase 1, UNC 51 like kinase 2, unclassified drug, antineoplastic

agent, chromone derivative, protein kinase inhibitor, reactive oxygen metabolite, serine threonine protein kinase

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1853797834&eid=2-s2.0-85197645904 &sort=&clickedLink=... 1/2



10/30/24, 4:10 PM Scopus - Print Document

ULKA1, signal peptide, ULK1 protein, human; apoptosis, Article, autophagy (cellular), cell cycle arrest, colon cancer, colony
formation, colorectal cancer cell line, controlled study, drug cytotoxicity, drug determination, drug effect, drug structure, drug
synthesis, human, human cell, LC50, molecular docking, molecular dynamics, cell proliferation, chemical

structure, chemistry, colon tumor, drug screening, drug therapy, metabolism, molecular docking, pathology, structure activity
relation, synthesis, tumor cell line; Antineoplastic Agents, Apoptosis, Autophagy, Autophagy-Related Protein-1 Homolog, Cell
Line, Tumor, Cell Proliferation, Chromones, Colonic Neoplasms, Drug Screening Assays, Antitumor, Humans, Intracellular
Signaling Peptides and Proteins, Molecular Docking Simulation, Molecular Structure, Protein Kinase Inhibitors, Reactive
Oxygen Species, Structure-Activity Relationship

Funding details
Ministry of Higher Education, Malaysia
Ministry of Higher Education, Malaysia

This work was supported by the Ministry of Higher Education (MOHE) Malaysia through a Fundamental Research Grant
Scheme (FRGS/1/2022/STG04/UIAM/02/2). The authors have no other relevant affiliations or financial involvement with any
organization or entity with a financial interest in or financial conflict with the subject matter or materials discussed in the
manuscript apart from those disclosed.

Correspondence Address
Rullah K.; Drug Discovery & Synthetic Chemistry Research Group, Pahang, Malaysia; email: kamalrullah@iium.edu.my

2-s2.0-85197645904
Document Type: Article
Publication Stage: Final
Source: Scopus

ELSEVIER Copyright © 2024 Elsevier B.V. All rights reserved. Scopus® is a registered
trademark of Elsevier B.V. & RELX Group™

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1853797834&eid=2-s2.0-85197645904 &sort=&clickedLink=... 2/2



