
ORIGINAL ARTICLE

Synthesis, characterization, biological applications,
and molecular docking studies of amino-phenol-
derived mixed-ligand complexes with Fe(III),
Cr(III), and La(III) ions

Saud I. Al-Resayes a, Fatima Y. Laria b, Miloud M. Miloud c, Marei M. El-ajaily b,*,
Najla M. El-Barasi d, Ashish K. Sarangi e, Sarika Verma f,g, Mohammad Azam a,*,
Veronique Seidel h, Ranjan K. Mohapatra i,*

aDepartment of Chemistry, College of Science, King Saud University, PO BOX 2455, Riyadh 11451, Saudi Arabia
bChemistry Department, Faculty of Science, Benghazi University, Benghazi, Libya
cBotany Department, Faculty of Science, Benghazi University-Al-abiar branch, Benghazi, Libya
dChemistry Department, Faculty of Science, Benghazi University-Tawkra branch, Benghazi, Libya
eDepartment of Chemistry, School of Applied Sciences, Centurion University of Technology and Management, Odisha, India
fCouncil of Scientific and Industrial Research-Advanced Materials and Processes Research Institute (AMPRI),
Hoshangabad Road, Bhopal-462026, MP, India
gAcSIR-Advanced Materials and Processes Research Institute (AMPRI), Hoshangabad Road, Bhopal 462026, MP, India
hNatural Products Research Laboratory, Strathclyde Institute of Pharmacy and Biomedical Sciences,
University of Strathclyde, Glasgow G4 0RE, UK
iDepartment of Chemistry, Government College of Engineering, Keonjhar 758002, Odisha, India

Received 9 May 2022; revised 19 February 2023; accepted 24 February 2023
Available online 15 March 2023

KEYWORDS

Schiff base ligand;
Mixed-ligand complexes;
Antibacterial activity;
Anti-cancer activity;
Molecular docking study;
QSAR study

Abstract A new series of Fe(III), Cr(III), and La(III) mixed-ligand complexes, resulting from the
interaction of 2-aminophenol with 2-hydroxy acetophenone (HL1) as primary ligand and L- his-
tidine (L2) as a secondary ligand, has been investigated using various physicochemical studies such
as elemental analyses, molar conductivity, magnetic moment, infrared, UV/Vis, 1H NMR, and mass
spectroscopic techniques. The microanalytical results indicate that the mixed ligand complexes were
designed in a 1:1:1 M ratio. The electronic spectral data indicated that all the synthesized complexes
have an octahedral structure. The disc diffusion assay was used to determine the disc inhibition
zone (IZ, mm) and minimum inhibitory concentration (MIC, g/mL) of the investigated compounds
against the growth of the pathogenic bacterial strains S. aureus, E. faecalis, P. aeruginosa, Klebsiella
sp., and E. coli. The MTT test was used to determine the cytotoxicity of these reported compounds
against the human hepatocellular liver cancer (HEPG-2) cell lines. The molecular docking study for
the compounds against the EGFR tyrosine kinase receptor (PDB code: 1 M17) was conducted to
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