
 

©2025 Sohag University   sjsci.journals.ekb.eg     Sohag J. Sci. 2025, 10(1), 124-130 124 

https://doi.org/10.21608/sjsci.2025.321557.1223 

 

Antimicrobial Agents Based on Novel imine Complexes Incorporating 

Pr(III), Nd(III) and Sm(III) Cations 

 

Shimaa M. Abdel-Fatah1,*, Laila H. Abdel Rahman1, Mohamed R. Shehata2 

1 Chemistry Department, Faculty of Science, Sohag University, Sohag, 82524, Egypt 
2 Chemistry Department, Faculty of Science, Cairo University, Giza, 12613, Egypt 
*Email: shima_mahdi@science.sohag.edu.eg 

 
Received:  22nd September 2024, Revised:  16th November 2024, Accepted: 1st January 2025 

Published online: 9th March 2025 

 

Abstract: IR, TGA, UV/Vis, and 1HNMR techniques together with powder X-ray diffraction, elemental (CHN) and mass spectra 

analysis, molar conductance, and magnetic susceptibility studies were utilized to synthesize and report novel imine-complexes of 

Pr(III); Nd(III) and Sm(III) cations. The conductivity measurements demonstrate that none of the complexes are electrolytes. Data 

of magnetic susceptibility support the paramagnetism of all lanthanide (III) complexes. Depending on various analyses, trivalent 

cations favor a 1:1 lanthanide: ligand. According to biological investigations, every complex demonstrated effective antimicrobial 

efficacy against a wide variety of bacterial and fungal strains. Additionally, we noticed that the Ln (III) complexes' antimicrobial 

potency was ordered as follows: NdA > PrA > SmA > H2A. It was determined that the Nd(III) combination had the maximum 

inhibition zone (22 mm) and was the most efficient against Gram-negative bacteria. The antimicrobial effectiveness against fungus 

(A. Flavus) goes as follows: PrA > NdA > SmA > H2A. The equilibrium geometry of the imine ligand and its complexes at the 

B3LYP level of theory, where (C, H, O, N, and Cl) atoms at 6-311G++(d, p) and Nd, Pr, and Sm at SDD, was clarified using density 

functional theory (DFT) calculations utilizing the Gaussian 09 program. Lastly, docking experiments have shown. Ultimately, this 

research aspires to contribute to developing novel metal-based drugs with enhanced therapeutic propereties. 
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1. Introduction 

Schiff bases are crucial for processes like (C-C) bond 

cleavage and transamination. Schiff bases play a significant part 

in living organisms, tial type of ligands for coordination 

chemistry is the imine, which coordinates to metal ions via 

(azomethine nitrogen) [1-7]. 

The usage of lanthanide elements and their derivatives are 

numerous. The lanthanides are crucial in catalysis and in the 

manufacture of glasses. 

Methylacidiphilum fumariolicum; a bacterium from the 

phylum that has the enzyme methanol dehydrogenase, utilizes 

lanthanides as enzymatic cofactors . Only when lanthanides are 

present in the environment was it discovered that this bacterium 

may survive. Lanthanide which aren't radioactive, considered as 

having low poisoning [8-10].  

Lanthanide ions and related substances have drawn both 

academic and industrial research due to their great medical 

usefulness [11–16]. On complexation with lanthanide 

metals/ions, it is discovered that many chemical compounds of 

physiological significance developed into more biologically 

active molecules [17–18].  

Using Schiff base ligands, a variety of lanthanide complexes 

have been created with formula 

[HNEt3][LnLx(NO3)2(H2O)]H2O. The formula for these 

compounds was determined using different methods. In the enol 

tautomeric state, the metal ion coordinates through the phenolate 

(O), imine(N), and deprotonated amide(O) atoms. Due to the 

fact that the coordination environment surrounding the metal ion 

is carried out by one coordinated water molecule and two 

bidentate nitrate ligands, Ln(III) complexes have a coordination 

number of eight [19].  

One pot technique was used to create 4-(anthracen-10-yl)-

2,6-di(pyridin-2-yl) pyridine by condensation of [2-acetyl 

pyridine] and [anthracene-10-carbaldehyde] with ammonia. The 

synthesis of lanthanide complexes (La, Sm, and Eu) as a new 

prospective biological agent was carried out using this hybrid 

ligand. Molar conductivity, elemental, FT-IR, UV-visible, and 

mass spectrometry were used to characterize the lanthanide 

complexes. In vitro antimicrobial activity against Escherichia 

coli; Staphylococcus aureus and Aspergillus niger, were 

assessed for the complexes. [20]. 

Despite extensive research on metal complexes of Schiff 

bases, there is a lack of diverse metal ion exploration, 

comparative analyses, and detailed mechanistic insights. 

Therefore, in this work, we synthesize and thoroughly 

characterize a series of novel Ln(III) complexes, specifically 

Pr(III); Nd(III) and Sm(III)  imine complexes, using a variety of 

analytical techniques. We evaluate these complexes' biological 

activities, focusing on their antimicrobial potential. 

Additionally, computational studies, including DFT calculations 

and molecular docking, are employed to gain deeper insights 

into the geometry and interaction mechanisms of the complexes 

with biological targets. 

https://sjsci.journals.ekb.eg/
https://doi.org/10.21608/sjsci.2025.321557.1223
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2. Materials and methods 

2.1. Synthesis of imine ligand (H2A) and its Ln(III) -

complexes 

2.1.1.(2-[(5-Chloro-2-hydroxy-benzylidene)-amino]-

pyridin-3-ol) (H2A).  

5-chlorosalicylaldehyde (1 mmol, 0.156 g) was added up to 

2-amino-3-hydroxypyridine (1.0 mmol, 0.110 g). The reaction 

mixture were stirred in ethanol for 45 min then refluxed at 60 ◦C 

for 2-3 h, filtered and washed with ethyl alcohol (H2A); brown 

powder; yield, (82%); mp-185 ◦C; FTIR (cm-1): 3219 (-OH), 

1625 (C=N), 1286 (C-O phenol). UV/ vis (λmax): 258 nm, 399 nm. 
1H NMR (δ, ppm): 7.01-8.01 (m; 6H-Ar), 9.49 (s; 1H, CH=N), 

10.24 (s; 1H, OH), 6.98 (s; 1H, OH); Mass (EI-MS): 248.33 

(Calculated: 248.5) for C12H9O2N2Cl; Elemental analysis: C 

57.61; H 3.76; N 11.36 (Calculated: C, 57.94; H, 3.62; N, 

11.26). 

2.1.2.(2-[(5-Chloro-2-hydroxy-benzylidene)-amino]-

pyridin-3-ol) praseodymium (III) [PrA].  

Ligand (H2A) (1 mmol, 0.248 g) was added up to 

PrCl3·6H2O (1.0 mmol, 0.355 g). The reaction mix were 

refluxed in ethanol at 60 ◦C for 5 h, filtered and washed with 

ethanol; orange powder; yield, (76 %); mp-(>300) ◦C; FTIR (cm-

1): 3250 (H2Ohydr), 1595(C=N), 1279(C-O phenol), 900 (H2Ocoord), 

550  (Ln-O), 488 (Ln-N), 431(Ln-Cl). UV/ vis (λmax): 240 nm, 

367 nm. Mass (EI-MS): 513.01 (Calculated: 512.9) for 

C12H17O7N2Cl2Pr; Elemental analysis: C 28.33; H 3.02; N 5.49 

(Calculated: C, 28.07; H, 2.92; N, 5.45). Λm (Ω-1cm2mol-1): 

3.08; μeff (B.M):3.55. 

2.1.3.(2-[(5-Chloro-2-hydroxy-benzylidene)-amino]-

pyridin-3-ol) neodymium (III) [NdA].  

Ligand (H2A) (1 mmol, 0.248 g) was added up to 

NdCl3·6H2O (1.0 mmol, 0.358 g). The reaction mix were 

refluxed in ethanol at 60 ◦C for 5 h, filtered and washed with 

ethanol; orange powder; yield, (71 %); mp-(>300) ◦C; FTIR (cm-

1): 3309 (H2Ohydr), 1607(C=N), 1293(C-O phenol), 928 (H2Ocoord), 

598  (Ln -O), 478 (Ln -N), 421(Ln-Cl). UV/ vis (λmax): 236, 308 

nm, 370 nm. Mass (EI-MS): 516.09 (Calculated: 516.2) for 

C12H17O7N2Cl2Nd; Elemental analysis: C 28.13; H 3.09; N 5.60 

(Calculated: C, 27.89; H, 2.90; N, 5.42). Λm (Ω-1cm2mol-1): 

1.47; μeff (B.M):3.60. 

2.1.4.(2-[(5-Chloro-2-hydroxy-benzylidene)-amino]-

pyridin-3-ol) samarium (III) [SmA].  

Ligand (H2A) (1 mmol, 0.248 g) was added up to 

SmCl3·6H2O (1.0 mmol, 0.364 g). The reaction mix were 

refluxed in ethanol at 60 ◦C for 5 h, filtered and washed with 

ethanol; red powder; yield, (67 %); mp-(>300) ◦C; FTIR (cm-1): 

3233 (H2Ohydr), 1597(C=N), 1291(C-O phenol), 916 (H2Ocoord), 

525 (Ln -O), 464 (Ln-N), 425(Ln-Cl). UV/ vis (λmax): 252, 337 

nm. Mass (EI-MS): 540.22 (Calculated: 540.3) for 

C12H19O8N2Cl2Sm; Elemental analysis: C 26.42; H 3.01; N 5.33 

(Calculated: C, 26.65; H, 2.77; N, 5.18). Λm (Ω-1cm2mol-1): 

11.86; μeff (B.M):1.76, Scheme 1. 

2.2. Physical characterization  

2.2.1. Equipments  

The melting point was determined via Gallenkamp 

apparatus, UK; Shimadzu FTIR spectrophotometer was used to 

capture their IR spectra (model 8101); whereas acetonitrile was 

used as solvent to assess their UV-visible (Uv-Vis) spectra using 

PG spectrophotometer; model T+80. 1H NMR and 13C NMR 

spectra were obtained using DMSO-d6 and a Bruker instrument 

operating at (400 MHz) with TMS serving as an internal 

standard. Jenway conductivity meter with model 4320 was 

utilized in DMF to assess conductivity. A thermogravimetric 

test was conducted using a Shimaduz Corporation 60H analyzer 

under N2, with a rate of heat {10 °C min-1}. 

Perkin-Elmer Elemental analyzer (model 240c) at Cairo 

University was employed for elemental analysis; Measure of the 

magnetic properety was made using Gouy's balance. The 

Microanalytical Center; National Research Center, Cairo, 

Egypt, performed mass spectra utilizing the EI technique were 

performed at 70 Ev using a Hewlett-Packard {MS-5988 GS-

MS} apparatus and pH measurements carried out at 298 K using 

a HANNA 211 pH meter. The values of absorbance of 1 × 10-3 

M of each complex were measured at various pH. The pH values 

were checked by using a series of Britton universal buffers. 

Using an X-ray diffractometer, the crystal structure was 

investigated. PANalytical's model X'pert3-Powder was 

employed, which uses monochromatized CuK radiation to get 

the crystal structure. 

 

Scheme 1. Structure of complexes with tri-valent cations (M(III) = Pr, 

Nd, and Sm)[n=3 for Pr, Nd ; n=4 for Sm]. 

https://sjsci.journals.ekb.eg/
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2.2.2. Chemicals 

All the chemicals utilized in this study such as 5-

Chlorosalicylaldehyde, 2-amino-3-hydroxypyridine, the metal 

salts such as (PrCl3·6H2O, NdCl3·6H2O and SmCl3·6H2O) were 

obtained from Sigma–Aldrich Chemie (Germany). 

Spectroscopic grade ethanol, DMSO (Dimethylsulfoxide) and 

DMF (Dimethylformamide) were used. 

2.3. Antimicrobial potency 

The antibacterial and antifungal efficacy of imine ligand and 

its lanthanide complexes (at 20 mg/ml concentration in DMSO) 

were assessed using the paper disc procedure. The minimum 

inhibitory concentration (MIC) was determined [21-25]. 

Ofloxacin was utilized as an antibacterial agent and Fluconazole 

was utilized as an antifungal agent. 

2.4. Computational aspects 

The Gaussian 09 software was utilized for all computations 

at the {B3LYP} level of theory. The ligand and desired complex 

geometries were computed by taking into account the atoms of 

{C, H, N, O, and Cl} at 6-311G++(d, p); (Nd, Pr and Sm) at 

SDD [26].  

2.5. Molecular docking 

The molecular docking was accomplished utilizing 

MOE2022 software, to find the potential binding mechanisms 

for the bacterium and fungal receptor's most active site of 

Aspergillus flavus (PDB ID: 1R4U) and Micrococcus luteus 

(PDB ID: 6KQ9) [27]. 

3. Results and Discussion: 

3.1. Physicochemical properties 

All the lanthanide (III) complexes are most commonly 

soluble in organic solvents, as DMSO. Data of magnetic 

susceptibility support the paramagnetism of all lanthanide (III) 

complexes. The conductivity measurements demonstrate that 

none of the complexes are electrolytes. Depending on various 

analyses, trivalent cations favor a 1:1 lanthanide: ligand. 1H 

NMR spectra refers to formation Schiff base [28-30]. 

3.1.1. Infrared spectroscopy 

In the IR spectra obtained for the (H2A) ligand, the 

azomethine group is responsible for the ligand's sharp band at 

1625 cm-1. The spectrum also includes characteristic IR band at 

1288 cm–1, consistent with the existence of phenolic {C–O} 

group, The complexation with the azomethine (H-C=N) group 

is expected to result in an intense band in the extent of 1595–

1607 cm-1 in all of the lanthanide (III) complexes; that confirm 

complexation between ligand and lanthanide ions. It's 

significant that all the Ln (III) complexes exhibit comparatively 

prominent IR bands between 900 and 928 cm-1, which are 

explained by the existence of coordinated water molecules. The 

IR bands detected at 464-488, 525-598 and 421-431 cm-1, which 

can be assigned to both {Ln-N} and {Ln-O} stretching 

vibrations and (Ln-Cl), respectively, were used to determine the 

presence of lanthanide ions in these complexes, as shown in 

Figure (1, S1) [31-32]. 

Figure 1: FT-IR spectra of PrA complex. 

3.1.2. 1HNMR and 13CNMR of the prepared imine ligand 

The 1H-NMR spectra of the imine ligand show signals at 

(7.01-8.01; (m) δ), for aromatic protons and (9.49; (s) δ), for 

proton of the azomethine; that confirm the formation of imine. 

The peaks at (10.24 (s), 6.98 (s) δ) are resulted from –OH groups 

[33-34].  The 13C-NMR spectra of the imine ligand show signals 

at (150.84 ppm), for azomethine carbon, (125.02-148.32 ppm) 

for aromatic carbons, as shown in Figure S2. 

3.1.3. Electronic spectra  

Electronic spectra of (H2A) ligand displays an absorption 

band at ~299 nm, which is attributed to the π-π* transition, and 

an absorption band at ~470 nm, that is assigned to the n-π* 

transition. Lanthanide complexes show absorption band at 370–

484 nm, which confirms the transfer of electrons from the ligand 

to the lanthanide which caused by the complexation of the 

nitrogen atom to the lanthanide ions. The significant changes in 

optical density for complexes in comparison to the ligand 

support the coordination between (H2A) ligand and Ln(III) ions 

in the prepared complexes. Furthermore, the measured 

paramagnetic properties of the trivalent Ln -Schiff base (LnA) 

complexes correlate very well with their electronic spectra, as 

shown in Figure 2 [35]. 

 

Figure 2: Electronic spectra of the prepared (H2A) and its Ln(III) 

complexes. 

https://sjsci.journals.ekb.eg/
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3.1.4. Thermal Analysis 

Thermal test was implemented under N2 with a rate of 

heating 10 °C min-1. The thermal degradation was happened in 

three stages (removal of water molecules of hydration then 

coordinated water molecules and finally removal of organic 

moiety). The PrA, NdA and SmA possess weight wastages of 

13.78, 10.21 and 13.02 % respectively, that are resulted from 

loss of hydrated water molecules. The weight wastages of 

(10.65-41.96 %) coinciding to the loss of the residual fraction of 

the complex at {289-999 °C} for PrA complex. The weight 

wastages of (7.23-48.53 %) coinciding to the loss of the residual 

fraction of the complex at {146-999 °C} for NdA complex. The 

weight wastages of (20.11-32.97 %) coinciding to the loss of the 

residual fraction of the complex at {400-999 °C} for SmA 

complex, Table S1 and Figure S3[27]. The final product 

manifested from a horizontal curve has been gained proposing 

forming of metal oxide. 

3.1.5. Kinetic aspects for TGA of the prepared imine 

complexes 

The thermodynamic parameters of the decay process of the 

complexes were estimated by the Coats-Redfern equation (1). 

The activation entropy that has negative value indicates that the 

complexes were more organized than the reactant and the 

reactions were slow as shown in Table S2. Positive values were 

discovered for H* and G* respectively; standing for 

endothermic feature for all steps. 
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Where W  is the mass loss at the completion of the 

decomposition process. W is the mass loss up to temperature T,  

R is the gas constant and   is the heating rate. 

3.1.6. Mass spectra 

The elemental analysis results and the observed molecular 

ions peaks are in good coincidence. For (H2A) ligand, in terms 

of a molecular ion peak [M]+ at 248.33 m/z, which is compatible 

with the estimated molecular weight of the C12H9O2N2Cl35, the 

mass spectra of the (H2A) ligand validated its stoichiometry; 

however, (H2A) ligand exhibit [M+2]+ isotopic peak at m/z 

250.12 as a result for presence of Cl37 isotope, Figure S4. For Pr 

complex, in terms of a molecular ion peak [M]+ at 513.01 m/z, 

which is compatible with the estimated molecular weight of the 

C12H17O7N2Cl2Pr complex, the mass spectra of the Pr complex 

supported its stoichiometry; however, Pr complex exhibit 

[M+1]+ and [M+2]+ isotopic peaks at m/z 513.73 and 514.33 . 

Pr complex exhibit isotopic peaks (3:1) at m/z 476.71 and 

478.74 as a result for presence of C12H13O5N2(Cl2)35Pr, 

C12H13O5N2(Cl2)37Pr (Figure 3). Nd and Sm complexes display 

several isotopes. For Nd complex, in terms of a molecular ion 

peak [M]+ at 516.09 m/z, which is compatible with the estimated 

molecular weight of the C12H17O7N2Cl2Nd complex, the mass 

spectra of the Nd complex supported its stoichiometry; however, 

Nd complex exhibit [M+2]+ and [M+4]+ isotopic peaks at m/z 

518.71 and 520.13. Nd complex exhibit isotopic peaks (3:1) at 

m/z 444.11 and 446.15 as a result for presence of 

C12H9O3N2(Cl2)35Nd, C12H9O3N2(Cl2)37Nd. For Sm complex, in 

terms of a molecular ion peak at 540.22 m/z, which is 

compatible with the estimated molecular weight of the 

C12H19O8N2Cl2Sm complex, the mass spectra of the Sm 

complex supported its stoichiometry; however, Sm complex 

exhibit [M+2]+ and [M+4]+ isotopic peaks at m/z 542.88 and 

544.79 [36]. Sm complex exhibit isotopic peaks (3:1) at m/z 

486.23 and 488.26 as a result for presence of 

C12H13O5N2(Cl2)35Sm, C12H13O5N2(Cl2)37Sm and that refers to 

presence of (Ln-Cl).  

 

 
 
Figure. 3: Mass spectra of  PrA complex. 

3.1.7. PXRD Analysis 

The crystal structure was investigated using XRD for (LnA) 

complexes. The spectra of lanthanide complexes showed no 

clearly defined crystalline peak, supporting the idea that the 

complexes have amorphous nature. The unit cell of (H2A) ligand 

had lattice constants, a = 9.34820 Å; b = 7.04930 Å; c = 

18.09240 Å; and unit cell volume V = 1192.26 Å3. In light of 

these cell properties, a requirement for an orthorhombic sample, 

such as {a ≠ b ≠ c and α = β = γ = 90} was inspected, Figure 4 

[37]. 

 
Figure. 4: PXRD pattern for H2A ligand. 

 

https://sjsci.journals.ekb.eg/
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3.1.8. Electronic absorption spectra of the prepared imine 

complexes at different pH values 

The absorbance vs. pH (pH-profile) depicted in Figure (S5) 

displayed a high stability pH range along with typical 

dissociation curves. This indicates that the imine ligand is 

significantly stabilized upon complex formation. Thus, the pH 

range of pH = 4 to pH = 10 is appropriate for the different fields 

of the complexes that have been studied.  

3.2. Antimicrobial activity 

The inhibition zone (mm); which is presented in Table S3, 

was measured in order to assess the antimicrobial potency. The 

standards used for the antibacterial and antifungal tests were 

ofloxacin and fluconazol, respectively. We also observed that 

the antimicrobial potency of the Ln(III) complexes was on the 

order of NdA > PrA > SmA > H2A. It was determined that the 

NdA combination had the maximum inhibition zone (22 mm) 

and was the most efficient against Gram-negative bacteria. 

Chelation theory and the Overtone's concept were used to 

illustrate this phenomenon. The donor atoms in the ligand share 

some of the positive charge of the Ln(III) ion in a complex, 

causing electron delocalization throughout the entire chelated 

ring. As a result, the bacterial membrane's lipoid layers 

increased. 

The order of increasing antimicrobial potency for the 

remaining compounds against fungi (A. Flavus) follows the 

order: PrA > NdA > SmA > H2A which are presented in Figure 

5. This research demonstrated that the prepared compounds 

have high biological activity and could effectively combat 

diseases. The results of this research are superior to those of 

previous studies [38-40].  

 
Figure.5: The zone of inhibition and activity index for the prepared 

(H2A) and its Ln(III) complexes against (A. Flavus) 

3.3. Molecular DFT Calculation  

Figure 6 presents the optimized structures of H2A as the 

lowest energy configurations. The natural charges got from 

Natural Bond Orbital Analysis (NBO) show that the active sites 

which more negative are N1{(-0.527), N2 (-0.468), O1 (-0.670), 

and O2 (-0.668)}. The metal ions prefer tridentate complexation 

to N1, O1, and O2 forming a 6-membered ring. Figure S6 

displays the optimized lowest energies structures of the 

complexes [NdA(H2O)2Cl], [PrA(H2O)2Cl], and 

[SmA(H2O)2Cl], respectively. The metal atoms form six-

coordinated in distorted octahedral geometries. The atoms (O1, 

N1, O2 and Cl2) are in one plane deviated by -0.003°, 0.000°, 

and 0.000°, in the complexes [NdA(H2O)2Cl], [PrA(H2O)2Cl] 

and [SmA(H2O)2Cl], respectively.  

The distance between N1 and O1 decreased upon complex 

forming from 2.692Å in the free ligand to 2.123, 2.202, and 

2.134Å in the complexes [NdA(H2O)2Cl], [PrA(H2O)2Cl] and 

[SmA(H2O)2Cl], respectively. 

The distance between N1 and O2 decreased upon complex 

forming from 4.064Å in the free ligand to 2.314, 2.254 and 

2.369Å in the complexes [NdA(H2O)2Cl], [PrA(H2O)2Cl] and 

[SmA(H2O)2Cl], respectively. 

 
Figure. 6: The optimized structures of the ligand, the vector of the 

dipole moment, the natural charges on atoms and MEP (molecular 

electrostatic potential) surface by density function B3LYP/6-

311++g(d,p). 

 

The predicted total energy for the ligands and complexes was 

presented as well as the dipole moment, lowest unoccupied 

molecular orbital (LUMO) and highest occupied molecular 

orbital (HOMO) energies. Because of the ligand's chelation to 

metal ions, the complexes have narrower energy gaps 

[(Eg)=ELUMO - EHOMO] than the ligand. These more negative 

values of the complexes' total energy than the free ligand imply 

that the complexes are more stabilized than the free ligands. 

Figure 7 illustrates how the charge transfer interactions during 

compound formation are clarified by the reduction of Eg in 

complexes comparative to ligand. 

Several reactivity descriptors have been proposed to 

comprehend various aspects of reactivity associated to chemical 

reactions [41]. These include ionization potential (I), electron 

affinity (A), electronegativity (χ), chemical potential (μ), 

hardness (η), softness (S), and electrophilicity index (ω). All of 

these reactivity descriptors are derived from the HOMO and 

LUMO energies, Tables S4, S5. 

3.4. Molecular Docking 

The binding free energy of the ligand and complexes with 

the receptor Aspergillus flavus (PDB ID: 1r4u) are found to be -

5.2, -23.7, -22.0 and -12.3 kcal/mol for the ligand, 

[NdA(H2O)2Cl], [PrA(H2O)2Cl] and [SmA(H2O)2Cl] 

complexes; respectively, Table S6. The more negative the 

binding energy the more potent interaction.  

 [NdA(H2O)2Cl] > [PrA(H2O)2Cl]  > [SmA(H2O)2Cl] > H2A. 

The interaction of the [NdA(H2O)2Cl] complex with the active 

https://sjsci.journals.ekb.eg/
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site for the receptor of Aspergillus flavus (PDB ID: 1R4U) are 

presented in Figure 8. 

The binding free energy of the ligand and complexes with 

the receptor of Micrococcus luteus (PDB ID: 6KQ9) are found 

to be -4.2, -33.0, -22.5 and -12.5 kcal/mol for the ligand, 

[NdA(H2O)2Cl], [PrA(H2O)2Cl] and [SmA(H2O)2Cl] 

complexes; respectively, Table S7. The more negative the 

binding energy the more potent interaction.  

 [NdA(H2O)2Cl] > [PrA(H2O)2Cl] > [SmA(H2O)2Cl] > H2A   

The interaction of the [NdA(H2O)2Cl] complex with the 

active site for the receptor of Micrococcus luteus (PDB ID: 

6KQ9) are presented in Figure 9 [42].  

 

 
Figure.7: Maps of HOMO and LUMO charge density for the ligand, 

[NdA(H2O)2Cl], [PrA(H2O)2Cl] and [SmA(H2O)2Cl] complexes. 

 
Figure.8: 3D plots of the interaction between NdA complex and the 

active site for the receptor of Aspergillus flavus (PDB ID: 1R4U).   

 

 
Figure. 9: 3D plots of the interaction between NdA complex and the 

active site for the receptor of Micrococcus luteus (PDB ID: 6KQ9).  

4. Conclusion 

In this work, a novel Schiff base (H2A) and its (Pr(III), Nd(III), 

and Sm(III)) imine complexes were synthesized and 

characterized using a range of analytical methods. The structure 

and composition were confirmed through the use of NMR 

spectroscopy, FTIR, elemental analysis, and mass spectra. None 

of the complexes are electrolytes, as shown by the conductivity 

measurements. Every lanthanide (III) complex exhibits 

paramagnetism propereties, according to magnetic 

susceptibility data. Depending on various analyses, trivalent 

cations favor a 1:1 lanthanide: ligand. Additionally, all Ln(III) 

complexes exhibit remarkable inhibitory potency against the 

tested bacterial and fungi strains in their biological activities 

compared to free ligand. The findings from this research suggest 

that the synthesized metal-imine complexes possess therapeutic 

propereties. Using novel metal-based drugs as anticancer and 

anti-inflammatory agents was recommended.  
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