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S.1. Characterization

We performed elemental analyses (C, H, and N), molar conductance (10-3 mol/L DMF), thermal degradation (TGA), magnetic measurements, infrared spectroscopy, and electronic spectrum (10-3 mol/L acetonitrile) on the complexes to determine their properties. The Central Laboratory at the University of Cairo is where we conducted the elemental analysis using a Perkinelmer 2408 analyzer. The infrared spectra of KBr pellets were taken using a Shimadzu DR-8001 spectrometer. In DMSO-d6, using TMS as the internal standard, we took a 1H-NMR spectra using a Bruker DRX 400 MHz instrument. The Jenway UV-Vis spectrophotometer was used to take the readings. For thermal decomposition (TGA), we analysed the compounds using a Shimadzu type 60 H analyzer. We measured the complexes' molar conductance (in 10-3 mol/L DMF) using a JENWAY conductivity metre, model 4320. Using Bartington Susceptibility equipment, model 4320, we calculated the molar magnetic susceptibility of the powdered complexes.

S. 2.  DFT calculation

The Trp and Bip ligands, along with their FeTrpBip and CoTrpBip complexes, were optimized using DFT with the B3LYP functional 
 ADDIN EN.CITE 
[1-3]
 and the 6-311G(d,p) [4] basis set. The calculations yielded the frontier molecular orbitals, specifically the Highest Occupied Molecular Orbital (HOMO) and the Lowest Unoccupied Molecular Orbital (LUMO). The HOMO, LUMO, energy gap (ΔE), electronic chemical potential (μ), chemical hardness (η), electrophilicity (ω), and softness (σ) of the compounds were assessed using standard equations from the literature [5].
2.3. In Vitro antimicrobial effectiveness
2.3.1. In Vitro Antibacterial effectiveness

The in vitro antibacterial activities of Trp, Bip, FeTrpBip, and CoTrpBip were evaluated against four bacterial strains: Escherichia coli, Pseudomonas aeruginosa, Bacillus cereus, and Staphylococcus aureus, using the disk diffusion method [6]. Each bacterial strain, at a concentration of 0.5 × 106 CFU, was spread onto Muller Hinton Agar plates with a sterile swab. The compounds, dissolved in DMSO at a concentration of 1.5 mg/mL, were loaded onto 6 mm sterile discs. These discs were then placed on the agar surface. The plates were incubated at 37 °C for 24 hours. The inhibition of bacterial growth around the discs indicated the antibacterial activity of the compounds. The activity was assessed by measuring the diameter of the inhibition zones in millimeters. DMSO, used as a negative control, had no effect on the biological activity of the compounds.

2.3.2. Minimum inhibitory concentration (MIC)

The Minimum Inhibitory Concentrations (MICs) of the antibacterial samples were determined using the broth dilution method. In this procedure, the samples were dissolved in DMSO at concentrations ranging from 0.975 to 5000 μg/mL under sterile conditions. Each sample was mixed with 650 μL of Muller Hinton Broth and 100 μL of the tested microorganism in separate tubes. After incubating the tubes at 37 °C for 24 hours, the MIC was identified as the lowest concentration of the antibacterial sample that inhibited visible growth of the microorganism, as indicated by the absence of turbidity in the mixture [7].

2.3.3. Antifungal activity
The antifungal activity of the ligand and its cadmium complexes was assessed using the disk diffusion method. This evaluation involved testing against two fungi, Aspergillus flavus and Candida albicans. Discs were impregnated with solutions of the compounds (1.5 mg/mL in DMSO) and placed on Sabouraud Dextrose Agar plates inoculated with fungal spore suspensions at 105 CFU/mL [8]. The plates were incubated at 32 °C for 24 hours for Trichophyton rubrum, and at 37 °C for 7 days for Aspergillus flavus and Candida albicans. The antifungal activity was determined by measuring the diameter of the inhibition zones around each disk.

2.3.4. Activity Index (%)

Additionally, the effectiveness of the antibiotics amoxicillin and clotrimazole was evaluated using the same methods to serve as standards for antibacterial and antifungal activity. The % Activity Index was calculated by dividing the inhibition zone (IZ) of the test compound by the IZ of the standard drug, then multiplying by 100 [9]. This approach facilitated a thorough comparison of the antibacterial and antifungal efficacy of the test compounds against the efficacy of amoxicillin and clotrimazole.
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	Fig. (S.1): (a), b) continuous variation Stoichiometry of the FeTrpBip, and CoTrpBip complexes.
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	Fig. (S.2): T.G. / D.T.G. curve of the (a): FeTrpBip, & (b): CoTrpBip complexes.
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	Fig. (S.3): Optimized structures of the Trp, Bip ligands, and their FeTrpBip, and CoTrpBip complexes 


Table (S.1): EHOMO, ELUMO, IP, ΔE, χ, μ, EA, σ, η, ω, and Nu, by eV unit, of the Trp, Bip, FeTrpBip, and CoTrpBip 

	
	EHOMO
	ELUMO
	∆E
	IP
	EA
	χ
	μ
	η
	σ
	ω
	Nu

	Trp
	-6.04
	-0.39
	5.65
	6.04
	0.39
	3.22
	-3.22
	2.83
	0.18
	1.83
	0.55

	Bip
	-6.06
	-1.23
	4.83
	6.06
	1.23
	3.65
	-3.65
	2.41
	0.21
	2.75
	0.36

	FeTrpBip 
	-2.36
	-0.92
	1.44
	2.36
	0.92
	1.64
	-1.64
	0.72
	0.70
	1.87
	0.53

	CoTrpBip
	-4.23
	-2.41
	1.82
	4.23
	2.41
	3.32
	-3.32
	0.91
	0.55
	6.04
	0.17


	Table (S.2): Hydrogen bonds between the studied compounds Trp, Bip ligands, and their FeTrpBip, and CoTrpBip complexes and the Amino Acids residue of the target protein (PDB ID: 1HNJ):

	
	Ligand
	Receptor
	Distance
	Binding energy (Kcal/mol)

	Bip
	---
	----
	-----
	-5.20

	Trp
	H 14
	PHE 304
	2.50
	-6.50

	FeTrpBip
	O 38
	ASN 247
	2.30
	-9.20

	CoTrpBip
	H 44
	GLY 152
	2.70
	-9.00
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