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ation of a novel Zn(II) coordination complex 

derived from a heterocyclic 

the ligand and its coordination with the zinc ion through the expected 

biological applications. Molecular docking studies against the EGFR 

supported by hydrogen 

bonding and hydrophobic interactions within 

both Gram-positive and Gram-negative bacterial strains, with greater 

II) complex as a promising scaffold for 

further development of 

from one thing to another) metal complexes have attracted significant 

what holds something together and makes it strong) features and wide 

metals, zinc(II) 

occupies a (like nothing else in the world) position because 

nature/strength), flexible coordination geometry, and (compared to 

is an extremely important trace element in living 

(living things) and plays 

regulation, and cellular signaling. As a result, zinc-based coordination 

Zinc(II) ions commonly adopt coordination numbers ranging from four 

involved. Nitrogen- and 

oxygen-donor ligands are especially effective 

imitate (related to the body function of living things) coordination 

employed because they provide chelation, 

stiffness/lack of flexibility

function of living things) properties of the resulting complexes[3]. The 

can be built) centered on a Zn(II) ion coordinated by nitrogen atoms 

coordination world/area/ball. 

Such mixed-donor ligand systems (

and help the (creation and construction/ group of objects) of stable 

improves (ability to be dissolved in something), and may 

add/give incorporating 

heterocyclic amide-based ligands have (showed/shown 

fights fungus infections), body-protecting chemical, and cancer

biomolecules such as DNA, proteins, and enzymes, 
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while the organic ligands 

complexes are known to cause cell death in cancer 

group of similar living things) (ROS) generation, mitochondrial (harmful

enzymes. Another important aspect of Zn(II) 

coordination compounds 

such as carbonic anhydrase, zinc metalloproteases, and alcohol dehydrogenase

conditions) can serve as biomimetic models to study 

nitrogen-rich nice-smelling 

systems are especially valuable, as 

what holds something together and makes it strong) chemistry (way 

solid basic structure on which bigger things can be built) 

improves Also, the 

presence of nice-smelling rings increases conjugation 

fluorescence behavior, and redox properties[9]. These (features/ qualities

materials. What's more, chloride-containing 

zinc complexes are 

terminal or bridging ligands depending on reaction conditions

polynuclear (related to the beautiful design and construction of 

kinds of people or things) and potential 

uses of zinc coordination compounds

extremely important for clear and sensible ligand design[11]. Given the increasing 

have come out as good/helpful other choices to platinum-based 

, positions zinc 

coordination compounds as promising candidates 

together and makes it strong) description, and (act of asking questions 

remain an active and significant area of 

research[13]. In this research

behavior of a Zn(II) complex supported by heterocyclic amide-based 

relevance of such complexes adds/gives to the wider field of 

bioinorganic 

ligand (composite/synthesis) was synthesized in accordance 

prepared by combining 2.3 g (27 mmol) of the ligand in 100 mL 

added slowly giving away dark green 

extremely light yellowish 

yellow product was collected by vacuum filtration and washed 

HNO3 for an additional four hours then washed and passed 

chloride, 2',2'-bipyridine-4,4'-dicarboxylic, 1,2 g (9.2 

mmol was removed 

in vacuo from the reaction suspension prior to 

e and then added slowly to an amine solution (7.2 mmol 

was added to the reaction mixture; stirring for 5 hours at 0 °C was done 

reaction mixture were filtered off, rinsed 

thoroughly with water

II) complex was synthesized as follows. The ligand (1 equiv.) d
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Scheme 1. Synthetic route for the preparation of the Zn(II) complex.

transform infrared (FT-IR) spectroscopy revealed novel infrared (

bonding involved. Specifically, the IR spectra indicated that 

exhibits an N-H stretching band at 3375 cm⁻¹, a C=O 

stretching band bands, resulting 

from water bonded to the amide nitrogen atom

the ionic complex exhibits a stretching vibration that 

bonds are unrestricted/free to move within the complex. The the 

carbonyl stretching vibrations associated with the carbonyl 

The slight increase in the R-NH stretching frequency indicates 

associated with hydrogen bonding in the 3375–3234 

cm⁻¹ 
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Figure 1. FT-IR spectrum of the synthesized Zn(II) complex. 

Figure 2. 13C NMR spectrum of ligand L1

http://www.ijhmr.com/


IJHMR, Volume 05 Issue 08 August 2026                             www.ijhmr.com                                                    Page 833 

Figure 3. 1H NMR spectrum of ligand L1. 

               Figure 4. Mass spectrum of the investigated compound 
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Figure 5. Proposed molecular structure of the synthesized Zn(II) complex. 

Figure 6. Proposed molecular docking pose of the Zn(II) complex with EGFR. 
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Figure 7. Molecular docking results and binding interactions of the Zn(II) complex with EGFR. 
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