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ABSTRACT

Indole is an aromatic compound characterized by a benzene ring fused to a pyrrole ring. Indole derivatives have
achieved attention as a potential drug candidate due to their wide range of biological activity. In this study insilico
drug design approach were utilized to assess the pharmacokinetic properties, biological activity and the binding
affinity of ethyl 3-indole carboxylate and 2,3-dimethyl indole. After constructing the chemical structures in chem
draw, Swiss ADME was employed to estimate the pharmacokinetic parameters including solubility, permeability
etc. Molecular docking was conducted through PyRx to analyse the binding affinity of derivatives. The analysis

indicated that the compound possess significant binding affinity.

KEYWORDS: Indole derivatives, Molecular docking, Swiss ADME, In silico drug design.

INTRODUCTION

DRUG DISCOVERY AND DEVELOPMENT

Drug discovery is the process used to identify new compounds that can be used to manage various health condition. It
is a very long process and take many years to complete. This complex multi layered process mainly include
identification of lead, disease related molecular target, experimental evaluation and obtaining regulatory clearance of

new medicines.

DRUG DESIGN
Drug design is defines as the intentional creative process of formulating new targeted medication by creating
molecules that complement with the structure, charge and specific target such as enzymes or proteins.The major goal is

to strengthen the drug's efficacy while reducing the toxicity.

Structure based drug design: This approach is used when the 3D structure of the target is available. It is used to create

a molecule that fits in to proteins active site, much like a key fitting in to a lock.
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Ligand based drug design: This method is used when the 3D structure of the target is not available but information of

other molecules that bind to the target is available.

In silico drug design: It refers to the use of computational methods to help in the discovery of new medicines. It
employs technique such as Virtual screening, molecular docking, Quantitative structure activity relationship to estimate

how a drug molecule interact with a target molecule.

INDOLE
Indole is a bicyclic aromatic heterocyclic compound containing benzene ring fused with pyrrole ring. It has multiple

pharmacological actions such as antihypertensive, anticancer, antifungal, antiviral, antidiabetic and anti asthmatic

actions.
Figure 1: Structure of indole.
Plan of work

» Overview
The objective of this study is to design and develop novel indole derivatives with possible therapeutic activity using in

silico approaches.

» Selection Criteria
Indole derivatives are chosen based on their structural variation, reported biological activity and the availability of
chemical and pharmacological data.Their molecular structures are collected from databases like Pubchem, chEMBL

and similar sources.

» Preparation of Molecular Structure
The selected indole derivatives are structurally prepared and optimized using chemdraw software for further

computational evaluation.

» Prediction of properties
Pharmacological properties such as lipophilicity, permeability, toxicity, solubility and metabolic stability are predicted

using softwares like SWISS adme and PASS online.

Lipinski's rule of five is also applied to identify compound with suitable drug like characteristics.

www.wjpsronline.com 329




World Journal of Pharmaceutical Science and Research Volume 5, Issue 6, 2026

» Molecular Docking
Appropriate biological target, including enzymes and receptors associated with therapeutic activity of indole
derivatives are identified. Docking tools like Pyrx, Autodock and One Dock are used to evaluate the interaction

between each derivative and the target protein by analysing binding affinity and active site interaction.

» Analysis of Docking Results
Docking score and binding energy values are examined to compare the derivatives and rank them according to the

strength and stability of their molecular interactions.

» Insilico Studies

In silico drug design involves the use of computational techniques to simulate and predict interaction between drug
molecules and biological target. This approach helps in understanding drug properties, minimising research expenses
and reducing the overall time required for drug development.The software commonly used for in silico drug analysis

includes:

e Chem Draw
Chemdraw is a specialised chemical structure drawing software widely used by chemists , researchers and students. It is
used for creating and visualizing the chemical structures of indole derivatives accurately for further computational

studies.
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Ethyl 3-indole carboxylate 2,3-dimethyl indole

Figure 2: structure of indole derivatives.

e SWISS ADME

SWISS ADME is a web based tool commonly used in the drug discovery process to predict the pharmacokinetic
behaviour of molecules. It supports researchers in evaluating the therapeutic potential of compounds before
experimental analysis by offering predictions related to lipophilicity, solubility, permeability and drug likeness. Using

this software, the pharmacokinetic characteristics of indole derivatives were assessed.

e Docking software-PyRx
It is an open source program for molecular docking that enables the binding between a protein molecule and a ligand.

Target protein is cyclooxygenase 2 (1 ¢x2).
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RESULTS AND DISCUSSION

In-silico studies were carried out using Swiss ADME, and PyRx (docking) softwares. Results are shown in tables.

Table 1: Prediction of pharmacokinetic properties by Swiss ADME.

Compound | LogP | Log S | Gl absorption | BBB permeation | Log Kp | Bioavailabilty
ID1 2.5 -4.1 High yes -5.6 0.55
ID 2 2.7 -3.29 High yes -5.2 0.55

Results of docking
Table 2: Result of docking.

Compound Glide score
ID1 -6.9
ID 2 -6.7

Figure 3: Docking image result.

According to docking studies, compound 1 (Ethyl 3-indole carboxylate) have high glide score of -6.9.

CONCLUSION

The insilico design of indole derivatives demonstrated the role of the indole nucleus as a versatile scaffold in drug
discovery. Computational methods including molecular docking, swissADME analysis, and molecular drawing
contributed significantly to the design and assessment of the selected compounds. Molecular drawing assisted in the
construction and modification of indole derivative structures, while molecular docking studies helped predict the

binding interactions between ligands and target proteins.

Swiss ADME analysis offered valuable information regarding physichochemical properties, pharmacokinetic behaviour
and oral bioavailability. These computational approaches simplified the identification of promising indole derivatives
and reduced the time and cost associated with the initial stages of drug development.Current research in insilico drug
design primarily concentrates on the development of novel indole derivatives with enhanced pharmacological and

pharmacokineticproperties through advanced computational techniques.
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