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As eco-friendly corrosion inhibitors, antioxidants, and antibacterial agents, this study 
assesses 1,3-bis(2-hydroxybenzylidene) thiourea (B1) and 1,3-bis(2-hydroxybenzylidene) 
urea (B2), two new Schiff bases, on their performance in these areas. We successfully 
synthesized these Schiff bases in just 15 minutes using an environmentally friendly 
approach, and the yield was rather good, ranging from 69.8% to 87.53%. When compared 
to B2, B1 showed more effective corrosion inhibition and better antioxidant activity. Both 
chemicals were highly effective against microbes, while B1 was particularly effective 
against Aspergillus. B. We measured the weight loss to examine the corrosion inhibition 
impact of XC48 carbon steel in 1M HCl. The findings revealed that at the ideal concentration 
of 5.10–4 M, the estimated IE% of the Schiff bases was 63.8% for B2 and 87.28% for B1. 
This study employed the Langmuir isotherm model to determine a number of 
thermodynamic and kinetic characteristics, all of which pointed to a physical adsorbed state. 
Promising electrical characteristics and robust adsorption on metal surfaces for B1 were 
corroborated by theoretical investigations employing density functional theory (DFT) and 
molecular dynamics (MD) simulations. Both the theoretical and practical aspects align with 
one another. 
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1. Introduction  
 
Schiff bases, which are ligands with a wide range of applications in coordination chemistry, 

are defined by an imine functional group that is generated when an aldehyde and an amine are 
condensed [1, 2]. They are intriguing prospects for a variety of applications, such as catalysis [3, 4], 
sensor development [5, 6], and as ligands in metal complexes [7, 8], due to their ease of synthesis, 
structural diversity [9-11], and tunable electronic and steric properties [12, 13]. Particularly 
intriguing among the various Schiff bases are those of the salen type, which are tetradentate ligands 
possessing N2O2 donor sets [14]. Liquids of the Salen type are useful in biomimetic chemistry [15] 
and catalysis [16] because they conform nearly to the coordination environment of several 
metalloenzymes. 

A major step forward in organic synthesis has been made with the green synthesis of Schiff 
bases, especially salen types [17, 18]. Conventional synthetic processes frequently employ 
potentially harmful solvents and chemicals, endangering both the environment and human health 
[19]. Green synthesis techniques, on the other hand, seek to employ reagents that are less harmful 
to the environment and safer solvents, if not solvents at all [20-22].These techniques not only adhere 
to green chemistry principles, but they also frequently produce more pure and abundant products. 

Our research here primarily aims at examining the possibility of using two salen-type Schiff 
bases 1, 3- bis (2-hydroxybenzylidene) thiourea and 1, 3- bis (2-hydroxybenzylidene) urea (which 
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are abreveated B1 and B2 respectively) in corrosion inhibition and antioxidant activities by their 
green production. Metal corrosion, especially steel corrosion, is a major issue that affects both the 
economy and public safety. For this reason, it is crucial to find corrosion inhibitors that work. Schiff 
bases have demonstrated potential as corrosion inhibitors due to their capacity to establish stable 
complexes with metal ions. Furthermore, Schiff bases have antioxidant characteristics that could 
help reduce oxidative stress, a factor in many diseases and the aging process.  

We hope to shed light on the structure-activity correlations of these Schiff bases by 
combining experimental and theoretical methods, such as molecular dynamics (MD) simulations 
and density functional theory (DFT). Insights into their action mechanism and the development of 
more efficient antioxidants and inhibitors can be facilitated by a better understanding of the 
molecular foundation of their activity. 

 
 
2. Experimental 
 
2.1. Preparation of the catalyst 
A dry knife was used to slice a fresh lemon. The pieces were subsequently squeezed by hand 

using a home juicer to obtain the juice. The next step was to strain the juice using a clean cotton 
cloth that had a pore size of about 100 µm. After that, it was filtered again using filter paper that had 
a pore size of 20 µm to extract the clear juice by removing solid particles. The succeeding reactions 
made use of the collected clear juice, which served as a catalyst. 

 
2.2. Green synthesis of two Schiff bases 
In different beakers, 0.2 mol of salicylaldehyde and 0.1 mol of either thiourea or urea were 

measured. One milliliter of catalyst was added to these reaction mixtures. After that, the reaction 
mixture was left at room temperature to stir for ten to fifteen minutes. At the end of the reaction, a 
solid product was formed ; following washing with distilled water, it was recrystallized with a small 
amount of 99.9% ethanol to remove impurities. A BOETIUS PHMK 05 apparatus was used to 
measure the melting points of the Schiff bases. The sample was observed through the eyepiece until 
it melted completely, and the device's thermometer provided an instantaneous reading. The 
compounds 1,3-bis(2-hydroxybenzylidene) thiourea (B1) and 1,3-bis(2-hydroxybenzylidene) urea 
(B2) were then confirmed using infrared and ultraviolet-visible spectra. 

 
2.3. Antibacterial and antifungal activity 
B1 and B2 are two Schiff-base compounds that were created. Each stands for 1,3-bis(2-

hydroxybenzylidene) thiourea. We assessed the antibacterial and antifungal activity of these 
compounds using the agar diffusion method (Muller-Hinton medium) and the disk diffusion method 
(Sabouraud medium), respectively. Here, the test chemicals were deposited on 9-mm sterile 
Whatman paper disks that had already been inoculated with the test strain of bacteria or fungus [23]. 
We then placed the disks on top of agar, a solid medium. We used the diameter of the inhibitory 
zone, measured in millimeters, to interpret the results after incubation for bacteria (24 hours) and 
fungi (48 hours). 

We used two fungal strains, Aspergillus brasiliensis ATCC 16404 and Candida albicans 
ATCC 10231, and four bacterial strains, Escherichia coli, Bacillus spizizenii, Pseudomonas 
aeruginosa, and Staphylococcus aureus, to assess the antimicrobial activity. 

 
2.4. Evaluation of antioxidant activity 
We used the DPPH assay to find out how effective the antioxidant was. The DPPH (2,2-

diphenyl-1-picrylhydrazyl) radical reduction capacity of an antioxidant (AH) is quantified using this 
approach. Each sample was diluted with 10–3 g/mL of ascorbic acid, 0.05 g/mL of compound B1, 
and 0.15 g/mL of compound B2. Each solution was then added to 0.8 mL of a DPPH radical solution 
dissolved in methanol, with a volume of 0.2 mL for each. The combination was ready for use after 
30 minutes of cover and room temperature. We tested all the made solutions for absorbance at 517 
nm. We contrasted the results for each examined product with those for ascorbic acid, which served 
as a benchmark. 
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2.5. Study of corrosion inhibition 
Here we will test the corrosion-blocking capabilities of our Schiff bases in a 1M HCl 

solution on XC48-type carbon steel. Gravimetric measurements were employed in this study [24]. 
In order to understand the mechanism of action of these inhibitors, we computed the thermodynamic 
parameters Kads, ΔGads, ΔHads, and ΔSads, which pertain to the adsorption and dissolution procedures. 
Thermodynamic parameters are found by vertically placing, without stirring, steel pieces with 
dimensions (x, y, z) that resemble parallelepipeds in a corrosive solution. The temperature is kept 
steady and adjusted as required. The inhibitor concentrations used span a broad range, from 5 × 10-

3 mol/L to 10-5 mol/L. To perform gravimetric analysis, an object is weighed both before and after 
being immersed in a caustic solution for a specific duration, with or without an inhibitor. 

 
2.5.1. Quantum chemical calculations 
Using Gaussian 09, quantum chemical calculations based on density functional theory 

(DFT) were used to optimize the molecular structures of the monomeric units of B1 and B2 [25]. 
Our Schiff bases' optimal configuration and associated quantum chemical characteristics were 
derived using the B3LYP-D3/6-311G(d,p) technique. 

 
2.5.2. Molecular dynamics (MD) simulations 
Using the Forcite module of Materials Studio, MD simulations were conducted to explore 

the B1 adsorption mechanism on the steel surface [26]. In order to construct A (9×9) periodic 
supercell, the most densely packed and stable plane, the Fe(110) surface, was used [27]. 

 
 
3. Results and discussion 
 
3.1. Characterization of Schiff bases B1 and B2 
The characteristics of our synthetic Schiff bases B1 and B2 are summarized in the 

following table. 
 

Table 1. Physicochemical characteristics of synthetic Schiff bases. 
 

Schiff bases  Time 
(min) 

Yield 
% 

Appearance 
and Color   

Fusion 
Temperator  

(K) 
1,3-bis (2-hydroxy benzylidène) 
thiourea (B1)   

15 69.8% White 456.15 

1,3-bis (2-hydroxy benzylidène) urea 
(B2) 

15 87.53% Yellow 
crystals  

403.15 

 
 
We achieved yields of 69.8% and 87.53%, respectively, in the green synthesis of 1,3-bis(2-

hydroxybenzylidene) thiourea (B1) and 1,3-bis(2-hydroxybenzylidene) urea (B2). These outcomes 
demonstrate how effective our method is, which is based on green chemical principles. Omar H. Al-
Obaidi reported a traditional synthesis with a 68% yield in 2 hours [28]. We were able to reduce the 
synthesis time equal to 15 min and achieve competitive yields by minimizing the use of solvents and 
favoring natural catalysts, highlighting the efficiency and reduced environmental impact of our 
method.  

We took a close look at the Schiff bases' physical characteristics, including their color, 
appearance, and melting points. The melting point of B1 is 456.15 K, and it appears as a white solid, 
whereas the melting point of B2 is 403.15 K, and it shows as yellow crystals. Omar H. Al-Obaidi 
[28] found comparable tendencies for related compounds, suggesting these features reflect both the 
compounds' purity and their structural diversity.  
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3.2. FTIR spectroscopie and UV-visible analysis 
In order to validate the structure of the produced chemicals, FTIR spectroscopy was 

essential. Results obtained in conformity with the literature [29-31] are shown in Fig. 1 and 2 as the 
hydroxyl groups absorption bands at 3300–3800 cm-1 and the azomethine groups bands at 1600 cm-

1 [32]. Consistent with the findings of S. Deng and F. Bentiss [33, 34], our UV-Vis investigations, 
as shown in Fig. 3, reveal a strong absorption band between 200 nm and 400 nm, suggesting that the 
enolic form is predominant. This supports the validity of our results [35]. 

 
 

 
 

Fig. 1. Infrared spectrum of compound B1. 
 
 

 
 

Fig. 2. Infrared spectrum of compound B2. 
 
 

 
 

Fig. 3. UV-Vis spectrum of compound B1 and B2 in cyclohexane. 
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3.3. Antibacterial activity 
After 24 hours of incubation at 37°C, the sensitivity was evaluated by measuring the 

diameter of the inhibitory zones. We compared the synthesized Schiff bases (B1 and B2) at two 
doses (50 mg/mL and 100 mg/mL) to the antibiotic gentamicin (GN), which served as a positive 
control. A graduated ruler was used to measure the inhibition zones and find out how big the zone 
that formed around the 9-mm disk was. Figures 4 to 7 show the findings of the investigation on the 
antibacterial activity of the Schiff bases.  

 
 

 
 

Fig. 4. The effect of Schiff bases B1 and B2 on bacterial strains at 50mg/mL. 
 
 

 
 

Fig. 5. The effect of Schiff bases B1 and B2 on bacterial strains at 100mg/mL. 
 
 

 
 

Fig. 6. Antibacterial activity in mm for both Schiff bases at 50 mg/mL. 

   Bacillus Subtilus (+)          Staphylococcus Aereus (+)   Pseudomonas Aeruginosa (-)       Escherichia coli (-)

[B1, B2]= 50 mg/ ml                                 [GN]= 2 mg/ ml

   Bacillus Subtilus (+)          Staphylococcus Aereus (+)   Pseudomonas Aeruginosa (-)       Escherichia coli (-)

[B1, B2]= 100 mg/ ml                                 [GN]= 2 mg/ ml
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Fig. 7.  Antibacterial activity in mm for both Schiff bases at 100 mg/mL. 
 
 
Findings show that at 50 mg/mL, Schiff base ligands B1 and B2 effectively inhibited the 

growth of Gram-positive bacteria Bacillus.S and Staph.aureus, respectively, with inhibition zones 
of 16 mm and 16.5 mm for B1 and 14 mm to 20 mm for B2. With inhibition zones measuring 12–
13 mm, they demonstrated poor activity against Gram-negative bacteria P. aeruginosa and E. coli; 
however, compound B2 failed to demonstrate any antibacterial action against E. coli.  
However, at 100 mg/mL, it was also shown that all bacteria were significantly reduced in number. 
While Gram-negative bacteria E. coli and P. aeruginosa showed moderate activity in all of the 
produced compounds, Gram-positive bacteria Bacillus.S and Staph. aureus showed excellent 
activity [35].  

 
3.4. Antifungal activity 
In order to determine if Schiff bases had any antifungal effects, we compared their results 

to those of the fungicide fluconazole (FL) in tests conducted on Candida albicans and Aspergillus.B. 
The inhibition zones' sizes (in mm) and their visual representations are shown in figures 8 and 9, 
which are provided below. 
 

 
 

Fig. 8. The antifungal effect of Schiff bases on bacterial strains at 50 and 100 mg/mL. 
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Fig. 9. Antifungal activity in mm for both Schiff bases at, (a) 50 mg/mL (b) 100 mg/mL. 
                                                                        

 
While the fungal strain Aspergillus.B exhibited modest action with a considerably large 

inhibitory diameter of 14 mm, the antibiotic in this study showed no antifungal activity against the 
yeast C. albicans. The compound with the strongest antifungal activity was B2, which showed the 
largest inhibition against Aspergillus.B. At concentrations of 50 mg/mL and 100 mg/mL, the 
inhibition diameter ranged from 60 mm to 80 mm. Compound B1 was also active, with an inhibition 
diameter ranging from 13 mm to 20 mm. Findings indicate that compound B2 was highly effective 
against the Aspergillus fungus, while C. albicans exhibited moderate resistance. The antifungal 
activity of the compounds was improved by the inclusion of electron-donating groups, as 
demonstrated in this work [36].  

 
3.5. Antioxidant activity 
The results of the antioxidant power of the two Schiff bases, represented in the fig.10 and 

11, confirm that better antioxidant activity is observed with compound B1 compared to compound 
B2. 

 

 
 

Fig. 10. Percentage of DPPH inhibition (%) of B1, B2 and ascorbic acid. 
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Fig. 11. IC50 values of the tested Schiff bases and ascorbic acid. 
 
 
All items examined showed a 50% reduction of the DPPH free radical, according to these 

data. A few examples of IC50 values are ascorbic acid (0.0000506 mol/L), B1 (0.0014021 mol/L), 
and B2 (0.1001367 mol/L). Compared to Schiff base B2, which exhibited poor antioxidant activity, 
Schiff base B1 seems to be more effective. One possible explanation for their effectiveness is that 
they can contribute electrons or hydrogen atoms. 

 
3.6. Weight loss measurements 
3.6.1. Effect of inhibitor concentration and immersion time  
An inhibitor's inhibitory efficiency is proportional to its concentration. Results for inhibitory 

efficiency (E%) at varying immersion durations are shown in the table 2.  
 
 

Table 2. Inhibitory efficiency of corrosion in HCl 1M in the presence of inhibitors at 298K after 1h and 3h. 
 

compound C(mol/L) E % 
After 1h After 3h 

HCL 1M -  
B 1 10-5 39.05 77.38 

5.10-5 45.20 81.49 
10-4 56.95 83.40 
5.10-4 66.04 87.20 
10-3 58.24 86.85 
5.10-3 60.13 76.15 

B2 10-5 25.02 51.07 
5.10-5 28.57 61.40 
10-4 48.13 63.65 
5.10-4 51.02 63.80 
10-3 63.07 68.47 
5.10-3 68.24 72.65 

 
 
Our Schiff bases prevent steel from corroding in the medium under consideration, as shown 

in the table. A plausible explanation for this phenomenon is the high rate of Schiff base adsorption 
on the XC48 carbon steel surface in 1 M HCl. The results show that when the concentration of 
inhibitors increases, the corrosion rate drops and the inhibitory efficiency increases. As an example, 
after three hours of immersion, B1 achieves an inhibitory efficiency of 87.28% at a concentration of 
5.10-4 M while B2 at a concentration of 5.10-3 M reaches 72.65%. The data suggests that Schiff base 
B1 is more stable than B2, as its inhibitory efficacy consistently outperforms B2's, regardless of the 
immersion period [37-39]. 
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3.6.2. Effect of temperature  
We performed a study in the temperature range of 303–333 K for varied inhibitor 

concentrations throughout 1 hour of immersion using gravimetric measurements to determine the 
effect of this factor on the evolution of the corrosion rate and inhibitory power of our Schiff bases.  
The following table displays the corrosion rate (Vcorr) and inhibitory efficiency (E%) values for each 
of the Schiff bases that were examined at varied concentrations and temperatures.  
The data shows that as temperature rises, corrosion rates rise as well, because higher temperatures 
cause the kinetics of corrosion reactions to speed up.  

 
 

Table 3. Influence of temperature on the corrosion rate of steel in HCl medium 1 M at 
different concentrations of inhibitor B1 and B2. 

 
Temperature K C 

(mol/L) 
B1 B2 

Corrosion rate 
(g/cm2.h) 

E(%) Corrosion 
rate 10-3 

(g/cm2.h) 

E(%) 

 
303 

10-5 2.44.10-4 38.19 0.920 21.47 
5.10-5 2.32.10-4 41.36 0.891 23.89 
10-4 2.23.10-4 43.48 0.812 30.67 

5.10-4 1.69.10-4 59.71 0.769 34.34 
10-3 1.61.10-4 57.18 0.706 39.72 

5.10-3 1.39.10-4 64.66 0.638 45.48 
 
 

313 

10-5 2.27.10-3 36.87 1.26 9.67 
5.10-5 4.48.10-4 39.47 1.23 12.03 
10-4 4.22.10-4 42.98 1.22 12.84 

5.10-4 4.06.10-4 45.15 1.21 13.67 
10-3 3.46.10-4 53.19 1.18 15.40 

5.10-3 4.08.10-4 44.92 1.13 18.73 
 

323 
10-5 3.13.10-3 24.24 2.68 0.51 

5.10-5 2.77.10-3 32.84 2.67 0.92 
10-4 2.76.10-3 33.21 2.66 1.16 

5.10-4 2.58.10-3 37.50 2.60 3.40 
10-3 2.55.10-3 38.25 2.58 4.16 

5.10-3 2.41.10-3 41.62 2.56 4.76 
 

333 
10-5 0.013 21.32 0.920 21.47 

5.10-5 0.013 18.80 0.891 23.89 
10-4 0.014 14.94 0.812 30.67 

5.10-4 0.012 28.33 0.769 34.34 
10-3 0.011 30.79 0.706 39.72 

5.10-3 0.010 36.23 0.638 45.48 
 
 
3.6.3. Adsorption isotherm and thermodynamic parameters 
The adsorption isotherm associated with the inhibitor adsorption process was determined 

using the coverage rates (θ) for various inhibitor concentrations measured gravimetrically within the 
temperature range [303–333K]. After extensive testing with other isotherms such as Temkin and 
Frumkin, we determined that the Langmuir isotherm is the most appropriate adsorption isotherm for 
both of our Schiff bases [40]. 
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(a)                                                              (b) 

 
Fig. 12. Langmuir adsorption isotherm of steel in 1M HCl in the presence of B1 (a) and in the presence of 

B2 (b); at different temperatures. 
 
 
The linear correlation coefficients are close to 1, as seen in the figures above, suggesting 

that the adsorption of these Schiff bases on the steel surface in a hydrochloric acid environment 
followed the Langmuir isotherm model. One may get the adsorption equilibrium constant Kads at any 
temperature by referring to the Langmuir isotherm. The following equation describes the 
relationship between Kads and the standard free energy of adsorption, ΔG°ads:  

 
It is written as          Kads = 1/55.5 * exp(-ΔG°ads/RT)                                             (1) 

 
The water concentration in the solution is 55.5 mol/L [41]. The following equation, derived 

from the previous relationship, permits us to determine ΔG°ads for every temperature: G°ads is equal 
to H°ads minus T times S°ads [42]. The table below summarizes the various thermodynamic properties 
of our Schiff bases: 

 
Table 4.  The Kads, ΔG°ads, ΔH°ads and ΔS°ads values of B1and B2 at each temperature value. 

 
T 
(K) 

Kads ΔG°ads (j/mol) ΔS°ads (J.mol-1.k-1) ΔH°ads 
(kJ.mol-1) 

B1 B2 B1 B2 B1 B2 B1 B2 
303 12897.56 5387.98 -33944.66 -31746.83  

-47404.09 
 
 

 
-127854.56 

 

 
37.23 

 
 

 
31.54 

 
313 54257.88 1972.69 -38801.87 -30181.14 

323 11198.62 235.29 -35806.10 -25438.04 
333 3507.38  -33702.11  

 
 
The durability of the adsorbed double layer on the metal surface and the spontaneity of the 

adsorption process are shown by the negative value of ΔG°ads. In general, chemisorption involves 
the transfer of charges between organic molecules and the surface of a metal, and physical adsorption 
is associated with absolute values of ΔG°ads close to 40 kJ/mol or higher. On the other hand, 
electrostatic interactions between charged molecules and charged metals are the cause of values 
close to 20 kJ/mol or lower. 

 The absolute values of ΔG°ads that have been computed are higher than 20 kJ/mol. 
According to the letterature , the value of ΔG°ads shows that both physisorption and chemisorption 
play a part in how the Schiff bases stick to the surface, with physisorption being the more common 
type [43, 44]. According to the published research, physisorption is indicated by absolute values of 
ΔH°ads less than 40 kJ/mol, but chemisorption is implied by absolute values near 100 kJ/mol. Given 
that the absolute values of ΔH°ads that we observed are below 40 kJ/mol, we may infer that the 
inhibitors have been physically adsorbed onto the surface of the steel [45, 46].  
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3.7. Calculations in quantum chemistry using the DFT approach 
Molecular structure and inhibitory efficiency were optimized using the density-functional 

theory (DFT) approach. The following graphic (fig. 13) shows the optimized molecular structures 
and the distribution of the HOMO and LUMO densities of the inhibitors that were investigated.  
For every inhibitor, the following quantum chemical indices have been computed and are included 
in Table 5 : EHOMO, ELUMO, ΔE, and the dipole moment (µ).  

 
 

Table 5. Quantum parameters calculated for the studied inhibitors. 
 

Inhibitor Etot (eV) EHOMO (eV) ELUMO (eV) ΔE (eV) µ (Debye) 
B1 -1236.95 -5.28 -1.97 3.31 5.20 
B2 -24876.9 -6.59 -2.36 4.23 7.48 

 
 
In general, a strong inhibitory effect is produced when the HOMO energy is large because 

the molecule is more likely to donate electrons to electron-accepting species that have low-energy 
empty molecular orbitals [47]. Thus, the electron-donating abilities of these inhibitors are 
comparable. The energy needed to excite one electron in a molecule is the difference between the 
energy levels of the lowest and highest energy levels in the molecule, which is sometimes referred 
to as the gap, or ΔE. The inhibitory efficiency is significantly increased when the value of ΔE is low 
[48]. The adsorption to the metal surface and inhibitory efficiency are both enhanced by the fact that 
the Schiff base (B 1) has the lowest ΔE value (3.31 eV). It follows that the results of the experimental 
weight loss approach are consistent with the results of the theoretical calculations. 

 
 

 Optimized structure  LUMO HOMO 
 
 
B1 

 

 

  

 
 
 
B2 

 

 

 
 

Fig. 13. Optimized molecular structures and distribution of HOMO and LUMO 
 density of inhibitors B1 and B2. 

 
 
3.8. Simulations using molecular dynamics 
The examined surface of Fe (110) displays the equilibrium adsorption configurations of the 

inhibitory molecule (B1) in Figure 14. Analyzing this image reveals a parallel mode of molecule 
adsorption on the Fe (110) surface, confirming strong contacts between the molecule and the iron 
atoms [49]. This mode is relative to the rigid structure of our inhibitor on the steel surface.  
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Fig. 14. Equilibrium adsorption configurations of the inhibitory molecule (B1) on the Fe (110) 
surface: (a) top view and (b) side view. 

 
 
The different energies of the simulated systems were calculated, and the results obtained are 

grouped in Table 6. The calculated energies between the studied inhibitory molecules B1 and the Fe 
(110) surface. 

 
 

Table 6.  The calculated energies between the inhibitory molecule B1 and the surface of Fe (110). 
 

System Total 
Energy 

Adsorption Energy Rigid Adsorption Energy Deformation Energy 

Fe (110) -228,610.5 -969,228.23 -186,604,303.04 -782,623.929 
 
 
According to the simulation process, the inhibitor B1 provides a large negative adsorption 

energy [50]. Generally, the high values of adsorption energy obtained explain their higher inhibitory 
efficiency. 

 
 
4. Conclusion  
 
This study investigated the antioxidant, corrosion-inhibiting, and antibacterial capabilities 

of 1,3-bis(2-hydroxybenzylidene) thiourea (B1) and 1,3-bis(2-hydroxybenzylidene) urea (B2), two 
salen Schiff bases. B1 outperformed the other compounds, showing more antioxidant activity and 
effectively blocking the acidic corrosion of steel. B1 had strong antifungal effects against 
Aspergillus.B in addition to its strong antibacterial activity, while B2 showed similar results. 
Computer models based on molecular dynamics (MD) and density functional theory (DFT) 
corroborated these results, showing that B1 had good electrical characteristics and strong surface 
adsorption on metals. According to the findings, B1 has great potential as a versatile agent that can 
be used for a variety of purposes, which is in line with the objectives of environmentally friendly 
chemistry. 
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