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Abstract: 

Background: The COVID-19 pandemic, caused by SARS-CoV-2, has posed a significant global health threat. 

Despite advances in medicine, effective treatments remain limited. The COVID-19 main protease (Mpro) is a 

crucial enzyme for viral replication, making it an attractive target for drug development. Piper longum, a 
traditional medicinal plant, has shown antiviral and therapeutic properties, making it a potential candidate for 

COVID-19 treatment. This study explores the potential of piper longum bioactive compounds as COVID-19 Mpro 

inihibitors through molecular docking. 

Material and Methods: Ten phytochemical constituents of Piper longum were selected and docked against 

COVID-19 Mpro (PDB ID: 6LU7) using molecular docking tools. The protein structure was obtained from the 

Protein Data Bank, and ligand structures were retrieved from PubChem. 

Results: All selected ligands showed good binding energy towards COVID-19 Mpro, ranging from -5.59 kcal/mol 

to -9.56 kcal/mol. Piperundecalidine exhibited the highest binding affinity (-9.56 kcal/mol), indicating its potential 

as a COVID-19 Mpro inhibitor. The study highlights the potential of Piper longum bioactive compounds as 

COVID-19 Mpro inhibitors, with Piperundecalidine showing promising results. The findings suggest that Piper 

longum, a traditionally used medicinal plant, could be a potential herbal remedy against COVID-19. 

Conclusion:The study identifies Piper longum bioactive compounds, particularly Piperundecalidine, as potential 
COVID-19 Mpro inhibitors, warranting further in vitro and in vivo evaluations to repurpose the fruit of Piper 

longum against COVID-19. 
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INTRODUCTION: 

The COVID-19 is an extremely contagious and 

pathogenic viral infection caused by severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2), 

which emerged in Wuhan, China and spread 
throughout the world. Genomic analysis revealed 

that SARS-CoV-2 is phylogenetically related to 

SARS-like (severe acute respiratory syndrome like 

bat viruses) therefore bats could be the possible 

primary reservoir. There is no clinically approved 

antiviral drug or vaccine available to be used against 

COVID-19. However, few broad- spectrum antiviral 

drugs have been evaluated against COVID-19 in 

clinical trials, resulted in clinical recovery. On 

February 6, 2020, worldwide protein data bank has 

established COVID-19 coronavirus resources to 

facilitate target-based drug design efforts against 
current global threat. Latter COVID-19 virus main 

protease (PDB ID: 6LU7) was found as key CoV 

enzyme, which plays a pivotal role in mediating 

viral replication and transcription, making it an 

attractive drug target for this virus.2 Earthen 

hemisphere is gifted with varieties of large number 

of medicinal herbs. Herbal drugs have become 

popular remedies, due to the lower risk of adverse 

effects5. 

 

Among them, Piper longum is important medicinal 
plant used in various systems of Indian medicine 

especially in Siddha and Ayurvedic system of 

medicine. This plant is inexpensive, readily 

available, and effective for many diseases, including 

cancer, inflammation, depression, diabetes, obesity, 

and hepatotoxicity. This study aims to identify the 

bioactive compounds of Piper Longum as potential 

COVID-19 Mpro inhibitors (PDB ID: 6LU7) 

through molecular docking. It is key tool which is 

used extensively in computer-assisted drug design. 

The goal of ligand-protein docking is to predict the 

predominant binding model and possible 
interactions of a ligand with a known three-

dimensional structure of protein.1 

 

MATERIALS AND METHODS: 

MATERIALS 

Soft wares 

ACD labs ChemSketch 

Molinspiration 

PASS online 

AmDock 

SwissADME 

 

PROTEIN DATA BANK 

The protein data bank is a database for the three-

dimensional structural data of large biological 

molecule such as proteins and nucleic acids. The 

data, typically obtained by x ray crystallography, 

NMR spectroscopy or increasingly, cryo-electron 

microscopy. The data is freely accessible on the 

internet via the websites of its member organizations 

(PDBe, PDBJ, RCSB and BMRB). Data is 

submitted by Biologists and Biochemists from all 

around the world to be freely accessible on internet 

via its member organizations websites and is 

updated weekly. The protein for molecular docking 

can be downloaded from this website. Usually 

proteins having highest resolution (1.0-2.0) is 

preferred for docking.9 

 

PROTEINS/ MAC 

COVID-19 Mpro (PDB ID: 6LU7) structures were 

obtained from PDB (https://www.rcsb.org/)in pdb 

format. PDB is an archive for the crystal structures 

of biological macromolecules, worldwide. The 

Mpro protein contains two chains, A and B, which 

form a homodimer. Chain A was used for 

macromolecule preparation.7 
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Fig No 1 :  Fruit of piper longum 

COVID-19 Mpro 

 

                                     Fig No:2 COVID-19 Mpro 

 

 

SELECTION OF LIGANDS 

The fruit of P. longum (Figure.1) contains a large number of alkaloids and related compounds.11 Among them, 

ten reported phytochemical constituents were selected as ligands. The 3D structures of the selected ligands were 

obtained from the https://pubchem.ncbi.nlm.nih.gov/ website in the SDF format. 

METHODS 

Selected Compounds with ACD ChemSketch Data 

Structure and SMILES notation of quinoxaline derivatives carried out using ChemSketch was discussed in the 

given below 6 
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COMPOUNDS 

 

 

STRUCTURE 

               

 

                         SMILES 

P1  

 

 

 

C1C2C(COC2C3=CC4=C(C=C3)OCO4)C(O1 

)C5=CC6=C(C=C5)OCO6 

P2  

 

 

 

CCCCCC=CC=CC(=O)NCC(C)C 

P3  

 

 

 

C1CCN(CC1)C(=O)/C=C/CCC2=CC3=C(C=C2 

)OCO3 

P4  

 

C1CCN(CC1)C(=O)C=CC=CC2=CC3=C(C= 

C2)OCO3 

P5  

 

COC1=CC(=CC(=C1OC)OC)/C=C/C(=O)N2C 

CC=CC2=O 
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P6  

 

CC(C)CNC(=O)/C=C/C=C/C1=CC2=C(C=C1) 

OCO2 

P7  

 

 

C1CCN(CC1)C(=O)CCCCCC/C=C/C2=CC3=C( 

C=C2)OCO3 

P8  

 

C1CCN(CC1)C(=O)/C=C/C=C/CCCC/C=C/C2 

=CC3=C(C=C2)OCO3 

P9  

 

CC(C)CNC(=O)/C=C/C=C/CCCC/C=C/C1=CC 

2=C(C=C1)OCO2 

P10  

 

C1CCN(CC1)C(=O)/C=C/C=C/C=C/C2=CC3 

=C(C=C2)OCO3 
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Data obtained from Molinspiration Software 

The Lipinski Rule of 5 is calculated and analyzed results are shown below 

 

 

 

COMPOUNDS 

 

MOLINSPIRATIONRESULTS 

 

P1 

 

 

 

 

   P2 
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   P3 

 

 

 

 

   P4 

 

 

 

 

   P5 
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   P6 

 

 

 

 

   P7 

 

 

 

 

   P8 
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   P9 

 

 

 

   P10 

 

 

 

RESULT OF PASS 

The bioactivity score of quinoxaline derivatives obtained from PASS is given below 

 

COMPOUNDS RESULTS 

 

P1 
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P2 

 

 

P3 

 

 

    P4 

 

 

   P5 
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   P6 

 

 

 

 

   P7 

 

 

 

 

   P8 
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   P9 

 

 

 

   P10 

 

 

AM DOCK RESULTS 

 

COMPOUNS DOCKED IMAGES 3-DIMAGES 

 

P1 
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P2 

 

 

 

 

 

 

P3 

 

 

 

 

 

 

 

 

P4 
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P5 

 

 

 

 

 

 

P6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

P7 

 

 

 

 

 

 

 

 



IAJPS 2026, 13 (01), 167-183               Shamlin E. Ashwini et al                   ISSN 2349-7750 

 

w w w . i a j p s . c o m  

 

Page 181 

 

P8 

 

 

 

 

 

P9 

 

 

 

 

 

P10 

 

 

 

 

 

 

 

MOLECULAR DOCKING RESULTS OF SELECTED LIGAND AGAINST COVID-19 

PROTEASE 

LIGAND NAME BINDING ENERGY 

Asrinin -7.63 

Pellitrorine -5.59 

Piperettine -8.46 
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Piperine -8.19 

Pipercide -7.21 

Piperanine -7.70 

Piperlongumine -6.62 

  

Piperlonguminine -7.23 

PiperoleinB -7.8 

Piperundecalidine -9.56 

 

SWISS ADME 

The pharmacokinetic profile of the best docked quinoxaline derivative QUIN 8 by Swiss ADME is given below  

 

 

RESULTS AND DISCUSSION: 

All the ten selected ligands were docked against 

COVID-19 virus Mpro. In-silico studies revealed all 

the selected ligands showed good binding energy 

toward the target protein ranging from -5.59 

kcal/mol to -9.54 kcal/mol. Except Pellitorine, all 

the ligand candidates shows binding energy lesser 

than the upper threshold (–6 kcal/mol), generally 

regarded as a cut-off in ligand-binding studies 

Especially the ligand Piperundecalidine {P8} 
showed higher binding affinity(- 9.54 kcal/mol). 

The 3D visualization of binding of the selected 

ligands confirms that each of the ligands are likely 

to bind the same active pocket of the COVID-19 

virus Mpro. 

 

CONCLUSION: 

There may be a number of molecules will show 

higher affinities toward COVID-19 virus Mpro. But 

due to the emergency situation arising in the world, 

it is preferred to identify an herbal remedy which is 
used in traditional system of medicine for a long 
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time.In the present study,we identified that the fruit 

of Piper Longum shows remarkable effect against 

COVID-19 virus Mpro based on molecular docking. 

Further in vitro and in vivo evaluations are required 

to repurpose the fruit of Piper Longum against 
2019-CoV.The findings of the present study will 

provide opportunities to other researchers to 

identify the right drug to combat COVID-19. 
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