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ABSTRACT 

The present study focuses on the computational assessment of novel 1,2,4 – Triazole Schiff base compounds as 

possible ligands targeting the GABA-A receptor for anticonvulsant activity. A series of 20 structurally diverse 

1,2,4 – Triazole Schiff bases (Z)-4-[(substitutedmethylene)amino]-5-phenyl-4H-1,2,4-triazole-3-thiols (AKS – 1 

– AKS – 20) were designed and subjected to molecular docking using Auto Dock Tools 1.5.7 against the 

GABA-A receptor (PDB ID: 6X3Z), indicating strong binding affinities for compounds 4-(2-chloro-4-

methylbenzylideneamino)-5-phenyl-4H-1,2,4-triazole-3-thiol (AKS – 1), 4-(3-chloro-4-

methoxybenzylideneamino)-5-phenyl-4H-1,2,4-triazole-3-thiol (AKS – 3) and 4-(2-chloro-3-hydroxy-4-

methoxybenzylideneamino)-5-phenyl-4H-1,2,4-triazole-3-thiol (AKS – 7), with docking scores of -9.4, -10.1 

and -9.1 kcal/mol, respectively. These three active compounds were also subjected to ADMET analysis to 

evaluate their pharmacokinetic behaviour, and drug-likeness properties. Molecular docking studies against the 

GABA-A receptor revealed significant interactions of the synthesized derivatives contains important residues of 

amino acids within the site that is active, indicating favourable receptor affinity and possible agonistic activity. 

ADMET prediction and Lipinski’s rule analysis demonstrated that compounds AKS - 1, AKS - 3, and AKS – 7 

possess acceptable pharmacokinetic profiles, good oral bioavailability, and low toxicity. Among the evaluated 

derivatives, compounds AKS - 1, AKS - 3, and AKS – 7 exhibited stable intermolecular connections and nearly 

same X, Y, Z coordinates to the reference ligand (phenytoin) of GABA-A receptor (PDB ID: 6X3Z), suggesting 

their potential as promising anticonvulsant agents. 

 

KEYWORDS: GABA-A Receptor, 1,2,4-Triazole, Schiff Base, ADMET, Anticonvulsant activity, Epilepsy, 

Lipinski’s rule. 

 

1. INTRODUCTION 
Medicinal chemistry continues to place a strong emphasis on the control of the central nervous system (CNS) 

through ligand-receptor interactions, especially for the treatment of neurological conditions like insomnia, 

anxiety, and epilepsy. A key component of inhibitory neurotransmission in the brain is the GABA-A receptor, a 

ligand-gated chloride ion channel. One important therapeutic target for the management of disorders of the 

central nervous system (CNS), including epilepsy, anxiety, and insomnia, is the gamma-aminobutyric acid type 

A (GABA-A) receptor [1]. Neurons become hyperpolarized and less excitable when this receptor is activated by 

gamma-aminobutyric acid, the main inhibitory neurotransmitter. As a result, GABA-A receptor modulators, 

such as barbiturates and benzodiazepines, have been widely used in clinical practice; nevertheless, their side 

effects, which include drowsiness, tolerance, and dependency, call for the creation of safer and more targeted 

substitutes [2, 3]. 

Heterocyclic compounds structural diversity and pharmacological adaptability have made them useful scaffolds 

in drug creation. Among them, the 1,2,4-triazole nucleus has garnered significant interest due to its wide range 

of biological actions, which include anti-inflammatory, anticonvulsant, anxiolytic, and antibacterial qualities [4, 

5]. Additionally, it is known that Schiff bases, which are distinguished by the presence of an azomethine (–

C=N–) linkage, increase biological activity by improving molecular flexibility and binding affinity [6]. The 

development of CNS-active medicines has demonstrated encouraging potential when Schiff base functionality is 

included into triazole compounds [7, 8]. 

Molecular docking is widely employed to predict the preferred binding orientation of a ligand within a receptor 

binding site and to estimate the relative strength of ligand–target interactions [9, 10]. In the present context, 

docking studies of novel 1,2,4-triazole Schiff-base derivatives against the GABA-A receptor can provide 

information regarding their binding poses, interacting amino-acid residues, hydrogen bonds, hydrophobic 
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contacts, and other non-covalent interactions. Such information may help explain the structure–activity 

relationship of the synthesized or proposed derivatives and identify structural features that could contribute to 

GABA-A receptor modulation. 

However, strong predicted receptor binding alone is insufficient to establish the drug-likeness of a candidate 

molecule. A compound intended for central nervous system activity must possess appropriate physicochemical 

and pharmacokinetic characteristics, including adequate absorption, distribution, metabolic stability, and 

elimination properties [11, 12].  

ADMET (absorption, distribution, metabolism, excretion, and toxicity) analysis is therefore an important 

complementary component of early drug discovery. Computational prediction of properties such as 

gastrointestinal absorption, blood–brain barrier permeability, cytochrome P450 interactions, metabolic liability, 

aqueous solubility, hepatotoxicity, and potential toxicity can help prioritize promising compounds and identify 

undesirable characteristics at an early stage [13, 14]. 

The integration of molecular docking with ADMET prediction provides a more comprehensive computational 

strategy for the preliminary evaluation of novel bioactive molecules. Docking can provide a structural rationale 

for target engagement, whereas ADMET analysis can assess whether the compounds possess physicochemical 

and pharmacokinetic characteristics compatible with their intended biological application [15, 16]. Therefore, 

the present study is aimed at the in computational investigation of novel 1,2,4-triazole Schiff-base derivatives as 

potential modulators of the GABA-A receptor using molecular docking and ADMET analysis.  
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Figure 1: General structure of selected series of 1,2,4-Triazole Schiff bases. 

 

2. MATERIAL AND METHODS  
2.1 Molecular Docking 
2.1.1. Ligand Preparation 

The 1,2,4-Triazole Schiff bases were initially sketched using Chem Draw Pro 8.0 and ChemSketch. After these 

2D structures were converted into 3D conformations using PyMOL and Avogadro, stable geometries suitable 

for docking were found by energy minimization. After saving the optimized ligands in PDB format they were 

converted to PDBQT format using ScienceCodons. To enable flexible docking, rotatable bonds were defined 

and Gasteiger charges were assigned [17, 18]. 

2.1.2. Receptor Preparation 

The Protein Data Bank provided the crystal structure of the GABA-A receptor (PDB ID: 6X3Z). By using Auto 

Dock 1.5.7 and Biovia Discovery Studio 2025, polar hydrogens were added, water molecules and ligands were 

eliminated, and the receptor's Gasteiger and Kollman charges were calculated.  A grid box was built to contain 

the leftovers from the active site and to allow adequate ligand interaction. The receptor was saved in PDBQT 

format for use in the docking simulation [19, 20]. 

2.1.3. Docking Parameters:  

AutoDock Vina (combined with AutoDock Tools) was used for molecular docking. Explicit coordinates and 

dimensions (X, Y, Z centers and box sizes) were optimized for each protein in order to build docking grid boxes 

around the active site residues. The maximum number of binding modes was fixed at 10, the energy range was 

set at 4, and the exhaustiveness was set at 8. Binding affinity, represented as binding energy (kcal/mol), was 

assessed using the AutoDock Vina scoring tool [21, 22]. 

2.1.4. Validation of Molecular Docking 

The co-crystallized (reference) ligand from the GABA-A receptor structure was re-docked into its binding site 

using the same grid and docking parameters in order to verify the docking procedure. The docked pose's root-

mean-square deviation (RMSD) from the original ligand position was calculated. An RMSD value of 0.759 Å 

(less than 2.0 Å) confirmed the accuracy and reliability of the docking setup [23]. To ensure that the docking 

data were biologically relevant, Biovia Discovery Studio 2025 was also used to evaluate and validate important 

chemical interactions, including as hydrophobic contacts and hydrogen bonding. Molecular Docking is also 

validated that compounds AKS - 1, AKS - 3, and AKS – 7 exhibited nearly same X, Y, Z coordinates to the co-

crystallized (reference) ligand of GABA-A receptor, suggesting their potential as promising anticonvulsant 

agents. 
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Figure 2: PDBID: 6X3Z 

 

2.2 Drug likeness studies and ADME prediction  

For compounds (AKS - 1, AKS - 3 and AKS - 7), molecular characteristics and drug-likeness parameters were 

calculated. Because it finds compounds that meet the criteria for being similar to medications, the drug-likeness 

study is significant. The pharmacokinetic characteristics of medicinal drugs, such as their oral bioavailability, 

cell penetration, metabolism, and elimination, make it imperative to look into ADME qualities. Lipinski's rule of 

five and other physicochemical factors like molecular refractivity, GI absorption, water solubility, and the 

number of rotatable bonds were predicted using Swiss ADME methodology. Lipinski’s Rule of Five provides a 

widely accepted criterion for predicting oral bioavailability based on molecular weight (MW < 500 g/mol), 

lipophilicity (Log P ≤ 5), hydrogen bond donors (HBD ≤ 5), and hydrogen bond acceptors (HBA ≤ 10). This 

study employed a number of software programs to guaranty precise forecasts and thorough analysis. Predictions 

for Absorption, Distribution, Metabolism, and Excretion (ADME) were developed using Swiss ADME, which 

offered vital information on the pharmacokinetic characteristics of the drugs. To evaluate the compounds 

toxicity profiles and guaranty their safety for additional research, ProTox II (version 3.0) was utilized. The table 

6 and 7 summarizes the predicted physicochemical and pharmacokinetic properties of the synthesized 

derivatives when compared to the reference medication phenytoin [24, 25]. 

 

2.3 Boiled-EGG analysis  
The BOILED-Egg model was used to assess the gastrointestinal absorption and blood–brain barrier permeability 

of the chosen medications [26, 27]. The study was carried out using the Swiss ADME digital platform (Figure 

16). 

 

2.4 Toxicity studies 
A toxicity study was carried out to assess the synthetic compounds safety profile. ProTox-II (version 3.0), an in 

silico prediction platform, was used to evaluate acute toxicity, toxicity class, and organ-specific toxicities such 

as hepatotoxicity, mutagenicity, and carcinogenicity [28, 29]. Based on SMILES input, it enables efficient early-

stage screening of potential harmful effects using machine learning and molecular similarity algorithms [30] 

(Table 6). 

 

3. RESULT AND DISCUSSION 
3.1 Docking Study  
Binding energies ranging from –5.6 to –10.1 kcal/mol were found when 1,2,4-triazole Schiff bases were docked 

with the GABA-A receptor (PDB ID: 6X3Z). Compounds AKS-1, AKS-3, and AKS-7 showed the strongest 

binding, with docking scores of –9.4, –10.1, and –9.1 kcal/mol, respectively. These compounds demonstrated 

favorable interactions with key amino acid residues in the receptor's active region, primarily by hydrophobic 

contacts and stable hydrogen bonding. The ligands ideal accommodation within the GABA-A receptor binding 

pocket was confirmed by additional examination using Discovery Studio, demonstrating their stable and 

advantageous binding conformations. 
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Table 1. Docking score of 20 triazole Schiff base derivative with GABA-A receptor 

S. No. Compound Binding Score (kcal/mol) 

1 AKS-1 -9.4 

2 AKS-2 -7.6 

3 AKS-3 -10.1 

4 AKS-4 -7.9 

5 AKS-5 -8.1 

6 AKS-6 -7.8 

7 AKS-7 -9.1 

8 AKS-8 -8.2 

9 AKS-9 -7.7 

10 AKS-10 -6.5 

11 AKS-11 -8.8 

12 AKS-12 -7.1 

13 AKS-13 -6.9 

14 AKS-14 -6.8 

15 AKS-15 -5.6 

16 AKS-16 -7.2 

17 AKS-17 -5.8 

18 AKS-18 -6.1 

19 AKS-19 -6.7 

20 AKS-20 -8.3 

21 Standard (Phenytoin) -12.6 

 

3.2 Selection of top three compounds (AKS - 1–AKS – 3 and AKS - 7) 
A shortlisting method was used to find the most promising candidates for additional validation out of the 20 

compounds. Several computational filters served as the foundation for the selection criteria: (i) Docking affinity 

for all three protein targets; (ii) Interaction with catalytically significant residues; (iii) Adherence to ADME and 

drug-likeness regulations; (iv) Predicted toxicity class; and (v) Blood-brain barrier penetration. Compounds that 

matched these multi-parameter criteria were selected for comparison analysis. On the basis of binding score the 

top score compounds were AKS – 1, AKS – 3 and AKS – 7. 

 

3.3 Visualization of the selected compounds (AKS – 1, AKS – 3 and AKS - 7) 
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Figure 3: 4-(2-chloro-4-methylbenzylideneamino)-5-phenyl-4H-1,2,4-triazole-3-thiol (AKS – 1) 

 

 
Figure 4: Various Docking Pose of AKS -1 
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Figure 5: 3D Representation of compound AKS - 1 with PDBID: 6X3Z 

 

 
Figure 6: 2D Representation of compound AKS - 1 with PDBID: 6X3Z 

 

Table 2: Docking interaction of receptor (6X3Z) with compound AKS-1 

S. No. Residual atom Distance Category Type of 

interaction 

1 LYS102 4.96147 Electrostatic Pi-Cation 

2 ARG136 3.5035 Electrostatic Pi-Cation 

3 THR61 3.65665 Hydrophobic Pi-Sigma 

4 LYS106 4.70527 Hydrophobic Alkyl 

5 VAL108 5.12537 Hydrophobic Alkyl 

6 LYS102 4.0314 Hydrophobic Pi-Alkyl 
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Figure 7: 4-(3-chloro-4-methoxybenzylideneamino)-5-phenyl-4H-1,2,4-triazole-3-thiol (AKS – 3) 

 

 
Figure 8: Various Docking Pose of AKS -3 

 

 
Figure 9: 2D Representation of compound AKS - 3 with PDBID: 6X3Z 
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Figure 10: 2D Representation of compound AKS - 3 with PDBID: 6X3Z 

 

Table 3: Docking interaction of receptor (6X3Z) with compound AKS-3 

S. No. Residual atom Distance Category Type of 

interaction 

1 LYS103 3.55457 Hydrogen Bond Carbon 

Hydrogen Bond 

2 THR61 3.90137 Hydrophobic Pi-Sigma 

3 VAL108 3.59659 Hydrophobic Pi-Sigma 

4 THR134 3.87702 Hydrophobic Pi-Sigma 

5 VAL108 4.0295 Hydrophobic Alkyl 

6 HIS110 4.40165 Hydrophobic Pi-Alkyl 

7 LYS102 3.95683 Hydrophobic Pi-Alkyl 

8 LYS103 4.79293 Hydrophobic Pi-Alkyl 
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Figure 11: 4-(2-chloro-3-hydroxy-4-methoxybenzylideneamino)-5-phenyl-4H-1,2,4-triazole-3-thiol (AKS – 

7) 

 

 
Figure 12: Various Docking Pose of AKS -7 
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Figure 13: 2D Representation of compound AKS - 7 with PDBID: 6X3Z 

 

 
Figure 14: 3D Representation of compound AKS - 7 with PDBID: 6X3Z 

 

Table 4: Docking interaction of receptor (6X3Z) with compound AKS-7 

S. No. Residual atom Distance Category Type of 

interaction 

1 LYS106 3.57879 Hydrogen Bond H-Donor 

2 PHE105 5.4314 Hydrophobic Pi-Orbitals 

3 PHE105 4.92265 Hydrophobic Pi-Orbitals 

4 LYS106 5.04972 Hydrophobic Pi-Orbitals 

5 LYS103 4.95604 Hydrophobic Pi-Orbitals 

 

3.4 Docking Validation by X, Y, Z coordinates of reference (phenytoin) ligand of GABA-A 

receptor 
 

Table 5: X, Y, Z coordinates of AKS – 1, AKS – 2, AKS – 3 and Reference ligand 

Ligands X, Y, Z 

coordinates 

X, Y, Z 

coordinates 

X, Y, Z 

coordinates 

X, Y, Z 

coordinates of 

reference ligand 

(Phenytoin) 

AKS - 1 101.67 120.68 108.43 112.92, 131.18 

111.78 AKS - 3 106.98 121.33 106.77 
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AKS - 7 100.65 124.31 101.54 

 

3.5 Result of Drug Likeness Studies and ADME Prediction  
 

Table 6: Screening of Drug-likeness Parameters 

 

S. 

No. 

 

Ligands 

 

MF 

Lipinski’s Rule of 5 Lipinski’s 

Violation 

Lipinski’s 

Rule MW 

(g/mol) 

logP HBA HBD 

1 AKS - 1 C16H1

3ClN4

S 

328.82 1.81 1 3 0 Yes 

2 AKS -3 C16H1

3ClN4

OS 

344.82 1.69 0 4 0 Yes 

3 AKS -7 C16H1

3ClN4

O2S 

360.82 1.59 2 4 0 Yes 

4 Standard 

(Phenytoin 

C₁₅H₁₂

N₂O₂ 

252.27 1.65 2 2 0 Yes 

 

 

Table 7: Evaluation of computational ADMET Parameters 

 

 

Ligands 

 

Docking 

Score 

(kcal/mol) 

 

Computational ADMET 

Absorption Distri

bution 

Metabolism Toxicity 

(ProTox-

II) 

Class 

Water 

Solubility 

(logS) 

BBB 

Perme

ability 

CYP1

A2 

CYP

2C1

9 

CYP

2C9 

CY

P2

D6 

C

Y

P3

A4 

 

Class  

AKS - 1 -9.4 -2.89 

Moderately 

Soluble 

Yes No No No No No Class IV 

AKS - 3 -10.1 -3.64 

Moderately 

Soluble 

Yes No No No No No Class IV 

AKS - 7 -9.1 -3.50 

Moderately 

Soluble 

Yes No No No No No Class IV 

Phenytoi

n 

(Standar

d) 

-12.9 -3.3 

Moderately 

Soluble 

Yes No No No No No Class V 
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                                               AKS - 1                                                                         AKS - 3 

 

 
AKS - 7 

Figure 15: Radar plots showing ADME properties (LIPO, SIZE, POLAR, INSOLU, INSATU, FLEX) of 

top three 1,2,4 - triazole Schiff base compounds (AKS – 1, AKS – 3 and AKS - 7) 

 

3.6 Result of Boiled-EGG analysis  
The study found that whereas substances in the yellow zone were predicted to have greater permeability across 

the blood–brain barrier, those in the white region were associated with better intestinal absorption capacity.  

 

 
                            Figure 16: Boiled egg model for compound AKS – 1 

 

4. CONCLUSION 
Three new 1,2,4 - triazole-based Schiff base compounds, AKS-1, AKS-3, and AKS-7, have a promising affinity 

for the GABA-A receptor and may be useful as anticonvulsant drugs, according to the current computational 

analysis. The synthesized derivatives favorable binding contacts with important amino acid residues in the 

receptors active region were identified by molecular docking studies, suggesting their possible modulatory 

activity. According to Lipinski's rule analysis and ADMET, the assessed compounds also showed adequate 

pharmacokinetic and drug-likeness characteristics, indicating acceptable safety profiles and bioavailability. It 

was discovered that structural electron-donating and electron-withdrawing substituents have a major impact on 
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the stability of ligand-receptor interactions and the effectiveness of receptor binding. Out of 20 derivatives under 

investigation three derivatives (AKS-1, AKS-3, and AKS-7) showed superior docking scores and interaction 

patterns that were comparable with conventional anticonvulsant medications, indicating their potential as lead 

molecules for future research. Compounds AKS - 1, AKS - 3, and AKS – 7 also exhibited nearly same X, Y, Z 

coordinates to the reference ligand (Phenytoin) of GABA-A receptor (PDB ID: 6X3Z), suggesting their 

potential as promising anticonvulsant agents.  Overall, the results of this study support further production, in 

vitro testing, and in vivo evaluation to develop therapeutic compounds that successfully treat epilepsy and other 

neurological disorders. They also offer important theoretical insight into the design of novel 1,2,4 - triazole 

Schiff base derivatives. 

 

5. ACKNOWLEDGEMENT 
It is my pleasure to express a deep sense of gratitude and offer my most sincere and humble thanks to Mahatma 

Gandhi Institute of Pharmacy, Lucknow to provide suitable software supports required for study and for 

giving facilities for research work. 

 

REFERENCES 
1. Olsen, R. W., Sieghart, W. GABA-A receptors: Subtypes provide diversity of function and pharmacology. 

Neuropharmacology. 2009; 56(1): 141–148. 

2. Trott, O., Olson, A. J. AutoDock Vina: Improving the speed and accuracy of docking with a new scoring 

function, efficient optimization, and multithreading. J Comput Chem. 2010; 31(2): 455–461. 

3. Luszczki, J. J., Plech, T., Wujec, M. Influence of 5-(3 chlorophenyl)-4-(4-methylphenyl)-2,4-dihydro-3H-

1,2,4-triazole 3-thione on the anticonvulsant action of 4 classical antiepileptic drugs in the mouse maximal 

electroshock-induced seizure model. Pharmacolo. Rep. 2012; 64: 970-78.  

4. Guan, L. P., Sui, X., Chang, Y. Design, synthesis and anticonvulsant activity evaluation of 7-substituted-

[1,2,4]-triazolo[4,3-f]pyrimidine derivatives. Med Chem. 2012; 8: 1076–83.  

5. Divate, V. A., Desai, S. An efficient microwave assisted multicomponent synthesis of some 7-amino-3-(sub 

stituted phenyl)-5-(substituted phenyl)-[1,2,4]triazolo[4,3a] pyrimidine-6-carbonitrile derivatives. Int J Curr 

Pharm Res. 2014; 6: 20–40. 

6. Plech, T., Kapron, B., Ł uszczki, J. J., Paneth, A., Siwek, A., Kołaczkowski, M., Zołnierek, M., Nowak, G. 

Studies on the anticonvulsant activity of 4-alkyl-1,2,4-triazole-3-thiones and their effect on GABAergic system. 

Eur. J. Med. Chem. 2014; 86: 690-699. 

7. Plech, T., Kaproń, B., Jarogniew, J., Wujec, M. Studies on the Anticonvulsant Activity and Influence on 

GABA-ergic Neurotransmission of 1,2,4-Triazole-3-thione- Based Compounds. Molecules. 2014; 19: 11279-

11299. 

8. Kamboj, V. K., Verma, P. K., Dhanda, A., Ranjan, S. 1,2,4-Triazole Derivatives as Potential Scaffold for 

Anticonvulsant Activity. Central Nervous System Agents in Medicinal Chemistry. 2015; 15: 17-22. 

9. Boraei, A. T. A., Gomaa, M. S., Duerkop, A. Design, selective alkylation and X-ray crystal structure 

determination of dihydro-indolyl 1,2,4-triazole-3-thione and its 3-benzylsulfanyl analogue as potent anticancer 

agents. Eur. J. Med. Chem. 2017; 105: 360-371. 

10. Botros, S., Khalil, O. M., Kamel, M. M. Synthesis, characterization and cytotoxicity of substituted 

[1]benzothieno[3,2-e][1,2,4]triazolo[4,3-a] pyrimidines. Acta Chim. Slov.  2017; 64: 102-116.  

11. Hossain, M., Nanda, A. K. A review on heterocyclic: Synthesis and their application in medicinal chemistry 

of imidazole moiety. Science. 2018; 6: 83–94. 

12. Song, M. X., Deng, X. Q. Recent developments on triazole nucleus in anticonvulsant compounds: a review. 

Journal of Enzyme Inhibition and Medicinal Chemistry. 2018; 33(1): 453–478. 

13. Mamta, R., Aggarwal, R., Sadana, J., Ilag, G. Synthesis and bioevaluation of 6-chloropyridazin-3-yl 

hydrazones and 6-chloro-3substituted-[1,2,4]triazolo[4,3-b]pyridazines as cytotoxic agents. Bioorg. Chem. 

2019; 86: 288-295. 

14. Aggarwal, R., Sumranc, G. An insight on medicinal attributes of 1,2,4-triazoles. Eur. J. Med. Chem. 2020; 

205: 22-46. 

15. Bouamrane, S., Khaldan, A., Maghat, H., Ajana, M. A., Bouachrine, M.  Quantitative Structure-Activity 

Relationships and Molecular Docking studies of 1.2.4 triazole derivatives as antifungal activity. Green and 

Applied Chemistry. 2020; 10: 33-48. 

16. Rimac, H., Grishina, M., Potemkin, V. Use of the Complementarity Principle in Docking Procedures: A 

New Approach for Evaluating the Correctness of Binding Poses. J Chem Inf Model. 2021; 61(4):1801–1813.  

17. Bakchi, B., Krishna, A. D., Sreecharan, E. An Overview on Applications of SwissADME Web Tool in the 

Design and Development of Anticancer, Antitubercular and Antimicrobial agents: A Medicinal Chemist's 

Perspective. Journal of Molecular Structure. 2022; 1259: 67-89. 

18. Iqbal, S., Rehman, W. Synthesis, Molecular docking and ADMET studies of bis-benzimidazole-based 

thiadiazole derivatives as potent inhibitors, in vitro α-amylase and α-glucosidase. Arabian Journal of Chemistry. 

2023; 16: 1-13. 



Genetics and Molecular Research 25 (17s): 2026                 12 

19. Karpun, Y., Bila, Y. An in silico investigation of 1,2,4-triazole derivatives as potential antioxidant agents 

using molecular docking, MD simulations, MM-PBSA free energy calculations and ADME predictions. 

Pharmacia. 2023; 70(1): 139-153. 

20. Goel, K. K., Thapliyal, S., Kharb, R., Joshi, G. Imidazoles as Serotonin Receptor Modulators for Treatment 

of Depression: Structural Insights and Structure–Activity Relationship Studies. Pharmaceutics. 2023; 15: 1-29. 

21. Smati, S., Ahamed, D., Menad, K. Synthesis, molecular structure, Hirshfeld surface analysis, NCI-RDG, 

spectral characterization analysis, Nonlinear optical properties, and in silico molecular docking of (E)-3-(3-(2-

methoxyphenyl)-4-methylthiazol-2(3H)-ylidene) benzo[4,5] imidazo [1,2-c] thiazole-1(3H)-thione. Journal of 

Molecular Structure. 2024; 1318(1): 139 – 157. 

22. Nguyen, D. L., Le, M. P., Lee, K.W., Kim, J. H., Yoon, H. C Development of a Disease Modeling 

Framework for Glutamatergic Neurons Derived from Neuroblastoma Cells in 3D Microarrays. Sci Rep. 2024; 

14(1): 29-41. 

23. Rabee, A. R., Jaremko, M., Hagar, M.,  Emwas, A. H., Soliman. S. M., Hamid, H. A., Bekhit, B. G. Design 

and synthesis of new 1,2,3-triazole/benzimidazole hybrids using Click reaction: antibacterial evaluation, 

molecular docking, and DFT analysis. Journal of Molecular Structure. 2025; 1345: 1-9. 

24. Ozcan, I., Taslimi, P. Novel 1,2,4-Triazole-Derived Schiff Base Derivatives: Design, Synthesis, and Multi-

Enzyme Targeting Potential for Therapeutic Applications. Bioorganic Chemistry. 2025; 157(30); 33-48. 

25. Shaik, M. R., Patan, A., Yadala, P. C. A Review of SwissADME in Morden Medicinal Chemistry: Insights 

on Anti-Cancer, Anti-Tubercular, and Anti-Microbial Agents. Int. J. Curnt. Tren. Pharm. Res. 2025; 13(2): 90-

96 

26. Pathak, D. R., Chikhale, H. U. In Silico Prediction, Molecular Docking Study for Identification of Novel 

Nitrogen Substituted Benzoxazole Derivative for Their Potential Biological Activity. Chemistry Africa. 2025; 

8(3): 909 – 921. 

27. Gültekin , E., Doğan , H., Atalay, A., Gültekin , D. C. Synthesis, biological profiling, and computational 

investigation of 1,2,4-triazole-5-thione-quinoline Schiff base hybrids. Future Med Chem.  2026; 18(14): 1871-

1886. 

28. Kambale, A. M., Jain, B. U., Ranjane, P. S., Kalel, P. B., Tamboli, J. D. Molecular Docking And In Vitro 

Anticonvulsant Evaluation Of Newly Synthesized Substituted Phthalimide Schiff-Base Derivatives Targeting 

The GABA A Receptor. Int. J. Sci. R. Tech. 2026; 3(7): 1139 – 1151. 

29. Patila, V. A., Jaina, B. U., Patila, N. S. Anticonvulsant Evaluation 1,2,4 Pyridine-Triazole based Schiff base 

Derivatives Targeting the GABA-A receptor: in silico, in vitro and in vivo Studies. IJDDT. 2026; 16(68s): 1450 

– 1464. 

30. Patil, V., Jain, B., Kondwar, M. Computational Evaluation of 1,2,4 Pyridine-Triazole Based Schiff Base 

Derivatives Targeting the Gaba-A Receptor. Int. J. of Pharm. Sci. 2026; 4(6): 2087-2096. 

  

 


