
 

 https://biointerfaceresearch.com/  1 of 13 

 

Article 

Volume 14, Issue 1, 2025, 26 

https://doi.org/10.33263/LIANBS141.026 

 

In Silico Identification of New Anti-SARS-CoV-2 Main 

Protease (Mpro) Compounds from Datura fastuosa 

Reese Ru En Tien 1 , Yin-Quan Tang 1,2,*  

1 School of Biosciences, Faculty of Health and Medical Sciences Taylor's University, 47500 Subang Jaya 47500, Malaysia 
2 Digital Health and Medical Advancement Impact Lab, Taylor’s University, 47500 Subang Jaya, Malaysia 

* Correspondence: yinquan.tang@taylors.edu.my (Y.-Q.T) 

Scopus Author ID 36769481900 

Received: 3.10.2023; Accepted: 7.07.2024; Published: 24.09.2024 

Abstract: SARS-CoV-2 main protease (Mpro) plays a crucial role in regulating the viral life cycle, 

making it an attractive target for anti-COVID-19 therapies. The rapid development of novel therapeutic 

compounds is crucial; unfortunately, traditional drug development methods are time-consuming and 

expensive. In this study, we present the first report on identifying potential anti-COVID-19 agents from 

Datura fastuosa that inhibit SARS‐CoV‐2 main protease (Mpro) using a bioinformatics and 

computational biology approach. A library of eighteen bioactive compounds in D. fatuosa was created 

from the PubChem database. Molecular docking studies were performed by targeting Mpro (PDB ID: 

6lu7) via Discovery Studio Visualizer and PyRx platform. Top hits compounds were selected to study 

their ADMET properties and drug-likeness properties using the pkCSM pharmacokinetics tool to 

understand the stability, interaction, conformational changes, and pharmaceutical-relevant parameters. 

Six exclusive bioactive compounds, namely, daturataturin A (-8.6 kcal/mol), daturametelin J (-8.6 

kcal/mol), baimantuoluoside B (-8.5 kcal/mol), 12-deoxywithastramonolide (-8.4 kcal/mol), 

baimantuoluoside A (-7.9 kcal/mol) and daturaolone (-7.6 kcal/mol) showed stronger inhibitory activity 

against Mpro of SARS-CoV-2, than N3 inhibitor (positive control) (-7.4 kcal/mol). However, further 

modification is needed to improve their bioavailability based on these compounds' ADMET and drug-

likeness studies. From these results, it was concluded exclusive compounds from D.fastuosa 

(daturataturin A, daturametelin J, baimantuoluoside A, baimantuoluoside B, 12-

deoxywithastramonolide, daturaolone, daturadiol, and daturataurin B) possess potential therapeutic 

properties against COVID-19. 

Keywords: computational screening; coronavirus disease; molecular docking; severe acute 

respiratory syndrome coronavirus 2; main protease. 
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1. Introduction 

A novel virus strain, SARS-CoV-2 (severe acute respiratory syndrome coronavirus 2), 

is the causative agent of the coronavirus disease (COVID-19) that emerged in late 2019 [1]. 

The global spread of SARS-CoV-2 to more than 203 countries led the World Health 

Organization to declare a pandemic on 12 March 2020 [2]. As of February 2022, the global 

count of SARS-CoV-2 infections surpassed 400 million, leading to an estimated 5.8 million 

deaths [1]. Respiratory droplet transmission is the main transmission route and can also be 

transmitted through person-to-person contact and aerial droplets. Most patients infected with 

SARS-CoV-2 have symptoms such as fever, cough, and fatigue. Globally, as of 29 March 2023, 
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there have been 761,402,282 confirmed cases of COVID-19, including 6,887,000 deaths, 

reported to WHO [3]. 

Proteases play a crucial role in coronaviruses, making them one of the best-studied 

proteins in coronavirus. Mpro, also known as 3CLpro, is the main protease for viral replication 

by regulating the proteolytic processing of the replicase polyprotein (pp1a and pp1ab) [4]. 

Inhibition of this viral protease enzyme blocks the Mpro activity as it will block the viral 

replication, thus diminishing the illness's spread. Liu et al. [5] suggested that the Mpro is a 

potential drug target to inhibit SARS-Cov-2 replication due to its highly conserved sequence 

at the binding pocket and availability of 3D structure, compared to spike proteins which have 

high mutation rates at its receptor binding motif [1,6]. In addition, Zhang et al. [7] suggested 

that inhibitors that target Mpro are unlikely toxic since there is no known similar cleavage 

specificity among the human proteases.  

Despite the successful development of COVID-19 vaccines to protect vaccinated 

individuals from infection, the emergence of SARS-CoV-2 variants with mutated variants has 

led to resistance against the immunity induced by vaccines. The limitation of vaccines 

highlights the need for developing new drugs that can be taken orally as a complementary 

approach alongside vaccines [1]. In addition, despite many repurposed antiviral drugs that have 

been discovered as COVID-19 drugs, these drugs result in unfavorable side effects that make 

them unsuitable for use in the general population [2]. Thus, research has been focusing on 

finding an alternative natural product that has the potential to be developed as an anti-covid 

drug with fewer side effects. 

In the present research, we have chosen Datura fastuosa, a wild weed belonging to the 

family Solanaceae. It originated from the West Indies or America and is now distributed in 

tropical regions. Many pharmacological studies of D. fastuosa showed that it possessed 

antimicrobial, anti-inflammatory, analgesic, neurological, and healing effects [8]. However, 

the potency of D. fastuosa against SARS-CoV-2 remains unclear. This will be the first report 

investigating the anti-covid properties of D. fastuosa compounds. We hope this study will be 

one of the contributing factors for drug development targeting Mpro of SARS-COV-2. 

2. Materials and Methods 

2.1. Protein retrieval and preparation. 

The main target for this study is SARS-CoV-2’ Mpro. The three-dimensional structure 

of Mpro in complex with an inhibitor N3 (PDB ID: 6lu7, chain A, 2.16 Å) was obtained from 

Protein Data Bank (www.rcsb.org). The ligand N3 was used as a positive control. The retrieved 

3D Mpro structure was prepared using BIOVIA Discovery Studio Visualizer to remove water, 

heteroatoms and N3 ligand molecules to reveal the active site of Mpro which are His41, Met49 

Phe140, Gly143, His164, Met165, Glu166, Leu167, Pro168, His172, Gln189, Thr190, and 

Ala191 as shown in Figure 1. 

2.2. Ligand preparation. 

A library of 18 compounds of D. fastuosa was selected based on a study that examined 

the chemical constituents of the plants using phytochemical analysis [8]. The 18 compounds 

were retrieved from the PubChem database in SDF formats as 3D conformers (Table 1). Before 

the molecular docking was performed, energy minimization was performed for all ligands, 

which were saved in PDBQT format using OpenBabel in the PyRx program. 
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Figure 1. 2D Diagrams of interaction of active site of Mpro with N3 inhibitor. 

Table 1. Library of 18 selected compounds from Datura fastuosa. 

No. Ligand name Pubchem CID 

1 Baimantuoluoside B 101482745 

2 Vanillin 1183 

3 Daturataturin A 14825627 

4 Trifluoro-, 2,2- dimethyl propyl ester 15696281 

5 Acetic acid 176 

6 Cis-2- nitro-4-t-butyl cyclohexanone 21680401 

7 Daturadiol 3084830 

8 12-deoxywithastramonolide 44576309 

9 Scopoletin 5280460 

10 Isofraxidin 5318565 

11 4-trifluoro acetoxy octane 549895 

12 Daturametelin J 102139051 

13 Baimantuoluoside A 101434809 

14 Daturataurin B 14825632 

15 Aposcopolamine 3083622 

16 Daturine 154417 

17 Daturaolone 122859 

18 Scopolamine 3000322 

2.3. Molecular docking. 

Molecular docking was performed using PyRx program (Python Prescription 0.8) by 

Vina Wizard as the engine for Autodock Vina v.1.2.0. The grid box was set to surround the 

active site of Mpro which was centered at X= -20.8561, Y= 13.6293, Z= 68.5284 with 

dimensions (Å) X= 23.0224, Y= 28.5139, Z= 28.7321. The results of the binding analysis and 

the best model for each protein-ligand interaction were saved. The BIOVIA Discovery Studio 

Visualizer was used to visualize the 3D and 2D binding conformation diagrams.  

2.4. Drug-likeness prediction. 

The ligands were examined based on Lipinski’s five rules, which include (a) molecular 

mass, (b) degree of lipophilicity (Log P), (c) hydrogen bond donors, (d) hydrogen bond 

acceptors, and (e) rotatable bond. According to Lipinski's rule of five, a drug compound 
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demonstrates favorable characteristics such as effective membrane permeability, high oral 

bioavailability, and efficient absorption in the gastrointestinal tract of humans. The structures 

of the compound present in D. fastuosa were obtained from the PubChem database in canonical 

SMILE files for ADMET (Absorption, Distribution, Metabolism, Excretion, and Toxicity) 

analysis using pkCSM (https://biosig.lab.uq.edu.au/pkcsm/). Compounds with higher binding 

affinity than the positive control, N3, were then selected for drug-likeness using Lipinski’s rule 

of five. With respect to the criteria, molecular weight (MW) < 500, the number of hydrogen 

bond acceptors <- 10, the number of hydrogen bond donors <- 5, and the Log Po/w <- 5, no 

more than 1 violation is allowed [9]. 

3. Results and Discussion 

Until today, the SARS-CoV-2 infection is still widespread. Although different 

combinations of antiviral drugs are practiced in some countries, synthetic-based antiviral drugs 

bring adverse side effects to the human body. For instance, ritonavir is a CTP3A inhibitor, 

leading to elevated plasma concentrations of drugs primarily metabolized by CYP3A [1]. 

Therefore, researchers worldwide are actively seeking natural compounds that can serve as 

highly effective therapeutic candidates against COVID-19 while minimizing potential side 

effects. 

This research was conducted on a medicinal plant, D. fastuosa, and its compounds that 

might potentially inhibit Mpro of SARS-CoV-2. Mpro functions to cleave host polyproteins and 

induce the formation of protein for viral replication [10]. Therefore, it is possible that selected 

compounds of D. fastuosa in the study can be used in drug development to inhibit viral 

infection, as our docking results showed relatively good binding affinity of the compounds to 

Mpro. 

3.1. Molecular docking studies. 

After successfully docking selected ligands into the active site of SARS-CoV-2 Mpro, 

Vina Wizard produced various modes of ligand-protein interactions with a particular docking 

score (binding energy), as illustrated in Figure 2. The binding mode with the least binding 

energy is the most stable for the ligand and, hence, is regarded as the best binding mode. 

Compounds possessing a binding affinity energy score of -7.4 or even less are considered more 

suitable for effectively inhibiting COVID-19. Based on Table 2, 8 out of 18 tested ligands of 

D. fastuosa were found to have higher binding affinity than the positive control, N3. It refers 

to the aim of this study that the bioactive compounds that show higher binding affinity than N3 

are predicted to have the ability to inhibit Mpro. The lower binding affinity energy means that 

the ligand-protein complex has a higher tendency to form constant temperature and pressure 

[11]. Meanwhile, the binding affinity energy of the other compounds is higher than that of the 

positive control. It was assumed that these compounds were not effective for drug development. 

The daturataturin A and daturametelin J had the highest binding scores (-8.6 kcal/mol), 

followed by the very similar affinity of baimantuoluoside B (-8.5 kcal/mol) and 12-

deoxywithastramonolide (-8.4 kcal/mol). Furthermore, the 2 ligands, namely daturadiol and 

daturataurin B, were found to have the same binding affinity as N3. The best binding modes 

and corresponding binding affinities are summarized and ranked based on their binding 

affinities in Table 2. 
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Figure 2. 2D diagrams of D. fastuosa compounds interaction with SARS-CoV-2 Mpro active site: (a) 

Baimantuoluoside A; (b) Baimantuoloside B; (c) Daturametelin J; (d) Daturataturin A; (e) Daturaolone; (f) 12-

deoxywithstramonoslide; (g) Daturadiol; (h) Daturataurin B. 

The daturataturin A and daturametelin J had the highest binding scores (-8.6 kcal/mol), 

followed by the very similar affinity of baimantuoluoside B (-8.5 kcal/mol) and 12-

deoxywithastramonolide (-8.4 kcal/mol). Furthermore, the 2 ligands, namely daturadiol and 

daturataurin B, were found to have the same binding affinity as N3. The best binding modes 

and corresponding binding affinities are summarized and ranked based on their binding 

affinities in Table 2. 

Table 2. Interactions of COVID-19 Main Protease (6lu7) amino acid residues with ligands at receptor sites. 

No Ligand name 

Binding 

affinity 

energy 

(kcal/mol) 

Interactions with Mpro residues Total number of interactions 

Hydrogen bond 
Hydrophobic 

interaction 

Hydrogen 

bond 

Hydrophobic 

interaction 

Van 

der 

Waals 

1 daturataturin A -8.6 
Asn142, Ser144, 

His163, 
His41 4 1 16 

2 daturametelin J -8.6 

Asn142, Ser144, 

His163, His164, 

Glu166 

His41 5 1 12 

3 
baimantuoluoside 

B 
-8.5 

Thr24, Thr26 

Asn142, Ser144, 

Cys145, His163, 
His164 

His41 8 1 10 

4. 

12-

deoxywithastram

onolide 

-8.4 Gly143, Glu166 
Cys145, 

His41 
2 2 11 

5 
baimantuoluoside 

A 
-7.9 

Thr24, Thr25, 
Thr45, Asn142, 

Gly143, Ser144, 

Cys145, Thr26 

- 8 - 11 

6 daturaolone -7.6 Asn142 - 1 - 14 

7 daturadiol -7.4 Thr26 - 1 - 10 

8 daturataurin B -7.4 
Thr24, Thr25, 

Thr26 
- 3 - 12 
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No Ligand name 

Binding 

affinity 

energy 

(kcal/mol) 

Interactions with Mpro residues Total number of interactions 

Hydrogen bond 
Hydrophobic 

interaction 

Hydrogen 

bond 

Hydrophobic 

interaction 

Van 

der 

Waals 

9 N3 inhibitor -7.4 

Phe140, Gly143, 

Ser144, His164, 

Glu166, His172, 

Gln189, Thr190, 

His41, 

Met49, 

Met165, 

Leu167, Pro 

168, Ala191 

9 7 13 

10 Aposcopolamine -6.7 Phe140, Ser144 His41, Met49 2 2 12 

11 Isofraxidin -6.6 

Phe140, Leu141, 

Gly143, Ser144, 

Cys145, Glu166 

His41, 

Cys145, 

His163 

6 3 7 

12 Scopolamine -6.3 
His41, Cys145, 
Glu166, Met165 

His41, 
Met165 

4 2 10 

13 daturine -6.3 
Gly143, Ser144, 

Cys145, Leu141 
Leu27 6 1 10 

14 Scopoletin -5.8 
Leu141, Gly143, 
Ser144, Cys145, 

Glu166, 

His41, 
Cys145 

7 2 6 

15 

cis-2- nitro 4-t-

butyl 

cyclohexanone 

-4.9 
Ser144, Cys145, 

Glu166 
- 3 - 8 

16 vanillin -4.9 
Gly143, Ser144, 

Gly166 
Cys145 5 1 4 

17 
2,2- 

Dimethylpropyl 

Ester 

-4.7 
Tyr24, His164, 
Arg188, Gln189 

- 4 0 0 

18 
4-trifluoroacetoxy 

octane 
-4.4 

Phe140, Leu141, 
Gly143, Ser144, 

Glu166 

His41, 
Cys145, 

His163 

6 3 0 

19 Acetic acid -3 Gly143, Ser144 - 2 0 4 

3.2. Molecular interaction studies. 

The outcomes of the rigid docking analysis were visualized using BIOVIA Discovery 

Studios to assess the interactions through 2D (Figure 2) and 3D (Figure 3) diagrams. The 

number of non-covalent interactions, such as hydrogen bonds, hydrophobic bonds, and van der 

Waals, are tabulated in Table 2. Among the protein complexes, daturataturin A and 

daturametelin J strongly correlate with the main protease (6lu7). The main protease with 

daturataturin A complex formed four hydrogen bonds, i.e., Asn142, Ser144, His163, and one 

amino acid is involved in forming hydrophobic interaction, i.e., His41. Daturametelin J, on the 

other hand, forms 5 hydrogen bonds with the main protease, i.e., Asn142, Ser144, His163, 

His164, Glu166, and one amino acid is involved in the formation of hydrophobic interaction, 

i.e., His41. 

The 8 ligands were selected for viewing the 2D and 3D diagrams to analyze the 

interaction, which assisted in forming a stable docked complex. All the selected ligands showed 

significant placement in the active site of SARS-CoV-2' Mpro and shared some common 

residues. The active site of the Mpro has a Cys145-His41 catalytic dyad, which is responsible 

for the cleavage of SARS-CoV-2 polyproteins [12]. Therefore, His-41 and Cys145 are crucial 

target amino acid residues for inhibition. All 8 compounds are observed to interact with His41 

and or Cys145 through hydrogen bonds, hydrophobic bonds, and van der Waals forces, as 

illustrated in the 2D diagrams (Figure 2). This indicates that these compounds show promising 

ability to inhibit Mpro.  
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Figure 3. 3D diagrams of Datura fastuosa compounds interaction with SARS-CoV-2 Mpro active site: (a) 

Baimantuoluoside A; (b) Baimantuoloside B; (c) Daturametelin J; (d) Daturaturin A; (e) Daturaolone; (f) 12-

deoxywithstramonolide; (g) Daturadiol; (h) Daturataurin B; (i) N3 inhibitor. 

The binding affinity between ligands and proteins is influenced by non-covalent 

intermolecular interactions such as hydrogen bonding, hydrophobic, and van der Waals forces 

between the two molecules [13]. Daturaturin A, having the greatest binding affinity with Mpro, 

has four hydrogen bonds interacting with the active sites of Mpro at the residues Asn142, 

Ser144, and His163. The formation of hydrogen bonds is crucial for stabilizing the ligand-

protein interactions. Besides hydrogen bonds, daturataturin A interacts with His41 through a 

Pi-sigma bond, a type of hydrophobic bond. The existence of hydrophobic bonding further 

enhances the binding affinity at protein-ligand interfaces through interactions between 

hydrophobic amino acids and polar solvents [14,15]. Patil et al. [14] stated that the increase in 

the number of hydrophobic atoms in the active site of the drug-target interface can further 

increase the biological activity of the drug lead. Other types of hydrophobic bonds also include 

alkyl, pi-alky, and pi-sigma. Hydrophobic interactions can increase the binding affinity 

between target-drug interfaces. Increasing the number of hydrophobic atoms in the drug-target 

interface's active core further increases the drug lead's biological activity [16].  

Hydrogen bonds play a crucial role in enhancing the stability of protein-ligand binding 

interactions in both docking complexes. These networks of hydrogen bonds positively impact 
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the binding between the protein and ligand [17]. Daturataturin A, daturametelin J, and 

baimantuoluoside B exhibit two types of hydrogen bonds: conventional and carbon-hydrogen. 

The carbon-hydrogen bond (CHO) is relatively weaker compared to the conventional hydrogen 

bonds (NH…O, OH…O, OH…N, and NH…N) due to the longer average distance between the 

atoms involved in CHO interactions. It was found that the carbon-hydrogen bond is responsible 

for the process of molecular recognition [18,19]. 

3.3. Drug likeliness. 

Drug-likeness properties were analyzed using Lipinski’s rule of Five. According to 

Lipinski's rule of five, a molecule is predicted to have favorable characteristics such as good 

oral bioavailability, efficient membrane permeability, and strong absorption in the human while 

its log p ≤ 5; molecular weight ≤ 500 Dalton; H-bond acceptor ≤10 and H-bond donor ≤5 [20]. 

In our study, 4 compounds, i.e., baimantuoluoside A, baimantuoluoside B daturametelin J and 

daturataurin B violated more than one rule. However, there is an exception to Lipinski’s rule 

for natural products. It is believed that this is due to evolutionary selection that determines 

special chemical structures of natural compounds [20]. Therefore, these four compounds can 

still be acceptable as drug-likeness compounds. However, the four compounds with molecular 

weight values of more than 500.000 Dalton were estimated to be unable to pass membrane 

cells. Therefore, an advanced study is required to make molecular weight smaller than 500.000 

Dalton.  

Eight compounds with higher or the same binding affinity as N3 were chosen to predict 

their drug likeliness using Lipinski’s rule of five, which aids in differentiating between drug-

like and non-drug-like particles based on their vital atomic characteristics [21]. Based on Table 

3, four compounds were found to obey Lipinski’s rule of five, and another half did not obey 

the rule. Baimantuoluoside A, baimantuoluoside B, daturametelin J, and daturataurin B show 

higher molecular weight, H-bond donor, and H-bond acceptor.  

Both daturadiol and daturaolone are predicted with log P higher than 5. The log P value 

is a measure of a molecule's solvability in water or fat and falls within a range of -0.4 to 5. A 

higher log P value indicates that a molecule has more hydrophobic characteristics, which can 

lead to increased toxicity levels. This is because hydrophobic molecules tend to remain 

disconnected in the lipid bilayer membrane for longer periods and can spread more widely 

throughout the body. As a result, the molecule's ability to selectively inhibit the target protein, 

Mpro, may be reduced. Conversely, a more negative log P value indicates that the molecule is 

less permeable [11].  

Table 3. Physiochemical properties of potential bioactive compounds from D. fastuosa. Values highlighted in 

bold represent those that fall outside the desired range of each parameter. 

Drug-like properties (Lipinski’s rule of five) 

Compounds 
Molecular weight 

(≤ 500 Da) 

Log P 

(≤ 5) 

H-bond donor 

(≤ 5) 

H-bond 

acceptor (≤10) 

Rotatable 

bond (≤ 10) 
Violations 

12-deoxywithastramonolide 470.6060 3.3529 2 6 3 0 

baimantuoluoside A 648.746 0.1479 6 12 6 3 

baimantuoluoside B 648.746 0.1479 6 12 6 3 

daturadiol 442.728 7.1397 2 2 0 1 

daturametelin J 632.747 0.9367 6 11 6 3 

daturaolone 440.712 7.3479 1 2 0 1 

daturataturin A 616. 748 1.9659 5 10 6 1 

daturaturin B 636.779 0.9525 7 11 6 3 
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3.4. ADMET evaluation. 

The utilization of ADMET analysis in the early stages of drug discovery is beneficial 

as it minimizes the occurrence of significant clinical trial failures [22]. Thus, it saves enormous 

cost and time. The 8 compounds are subjected to ADMET analysis. Water solubility, Caco-2 

permeability, human intestinal absorption, and skin permeability are essential parameters 

related to absorption in the process of drug development [23]. Results showed that the water 

solubility of all compounds, except daturaolone and daturadiol, is high as they are higher than 

-6 log moL/L. The predicted low water solubility of daturadiol and daturaolone may be due to 

their predicted higher log P values, 7.1397 and 7.3479, respectively. A log P value higher than 

5 suggests that a compound has a higher affinity for the lipid solvent phase, suggesting poor 

water solubility. The poor water solubility of the drugs might decrease the desired 

concentration of drugs in systemic circulation for achieving pharmacological response as fewer 

drugs will be dissolved in the aqueous gastrointestinal fluids and thus cause insufficient 

bioavailability [24]. Despite having poor aqueous solubility, Pouton [25] shows that poorly 

water-soluble drugs can still be successfully formulated for oral administration through 

methods such as particle size reduction to ensure consistent bioavailability. The Vdss, fraction 

unbound, BBB membrane, and CNS permeability were used to study drug distribution [26]. 

All compounds are predicted to have a low value of Vdss, possibly due to these compounds 

being more likely bound to plasma proteins, as predicted by the fraction unbound. This means 

that a higher dose of the drug is required to achieve a given plasma concentration. Moving on, 

a negative AMES toxicity test means that all compounds are non-mutagenic and non-

carcinogenic. Even though 6 compounds are predicted as hERG II inhibitors, further studies 

and evaluations can help determine their potential as viable drug candidates. 

The ADMET properties of all 8 ligands were evaluated using pkCSM. Based on Table 

4, all the compounds exhibit favorable intestinal absorption, with daturaolone displaying the 

highest absorption percentage (95.60%), followed by daturadiol (94.34%). All the compounds 

were AMES negative. A skin permeability value greater than -2.5 cm/h shows low skin 

permeability, and all compounds exhibited high skin permeability with values less than -3.5 

log Kp. Two out of eight drug compounds (daturaolone and daturadiol) had high Caco-2 

permeability (>0.90 cm/s). 

Table 4. ADMET properties of selected Datura fastuosa compounds showed higher binding affinity than N3. 

Parameters/ 

models 

Datura

o-lone 

Datura-

taturin A 

Daturadio

l 

12-

deoxywith

astramonol

ide 

Datura-

metelin 

J 

Baimantu

oluoside A 

Datur

a-

taurin 

B 

Baimantu

oluoside B 

Water solubility 

(log mol/L) 
-6.757 -4.454 -6.566 -4.983 -4.14 -3.949 -3.758 -3.949 

Caco2 

permeability 
(log Papp in 

10^-6 cm/s) 

1.333 0.378 1.223 0.826 0.412 0.574 0.424 0.574 

Intestinal 

Absorption 

(human) 

95.592 58.526 94.341 85.412 44.73 39.149 43.17 39.49 

Skin 

Permeability 

(log Kp) 

-3.082 -2.748 -3.151 -3.211 -2.739 -2.736 -2.736 -2.736 

P-glycoprotein 
substrate 

No Yes Yes Yes Yes Yes Yes Yes 

P-glycoprotein I 
inhibitior 

Yes Yes Yes Yes Yes Yes Yes Yes 
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Parameters/ 

models 

Datura

o-lone 

Datura-

taturin A 

Daturadio

l 

12-

deoxywith

astramonol

ide 

Datura-

metelin 

J 

Baimantu

oluoside A 

Datur

a-

taurin 

B 

Baimantu

oluoside B 

P-glycoprotein II 

inhibitior 
Yes No Yes Yes No No No No 

VDss (log L/kg) 0.303 -0.774 0.279 -0.211 -0.807 -0.315 -0.875 -0.315 

Fraction 

unbound (Fu) 
0 0.26 0 0.109 0.296 0.414 0.354 0.414 

BBB 

permeability 

(log BB) 

-0.058 -1.074 -0.101 0.03 -1.124 -1.22 -1.083 -1.22 

CNS 

permeability 
(log PS) 

-2.134 -3.501 -2.16 -2.705 -0.739 -3.976 -3.798 -3.976 

CYP2D6 
substrate 

No No No No No No No No 

CYP3A4 
substrate 

Yes Yes Yes Yes Yes No No No 

CYPC1A2 
inhibitor 

No No No No No No No No 

CYP2C19 
inhibitor 

No No No No No No No No 

CYP2C9 
inhibitor 

No No No No No No No No 

CYP2D6 
inhibitor 

No No No No No No No No 

CYP3A4 
inhibitor 

No No No No No No No No 

Total Clearance -0.088 0.535 -0.04 0.425 0.564 0.5 0.638 0.5 

Renal OCT2 

substrate 
No No No Yes No No No No 

AMES toxicity No No No No No No No No 

Max. tolerated 

dose 

(log mg/kg/day) 

-0.626 -1.653 -0.811 -0.758 -1.888 -2.207 -1.804 -2.207 

hERG I inhibitor No No No No No No No No 

hERG II 

inhibitor 
Yes Yes No No Yes Yes Yes Yes 

Oral Rat Acute 

Toxicity 

(LD50) (mol/kg) 

2.229 2.717 2.742 2.838 2.838 3.871 2.827 3.871 

Oral Rat 

Chronic Toxicity 
(LOAEL) (log 

mg/kg_bw/day) 

1.934 3.017 1.964 1.223 3.095 2.884 3.179 2.884 

Hepatotoxicity No No No No No No No No 

Skin 
Sensitisation 

No No No No No No No No 

T.Pyriformis 
toxicity(log 

ug/L) 

0.486 0.285 0.458 0.294 0.285 0.285 0.285 0.285 

Minnow toxicity 

(log mM) 
-1.144 2.232 -0.72 0.878 3.223 4.134 3.331 4.134 

 

Another crucial factor during ADMET analysis was to predict the candidacy of 

compounds as non-substrates or inhibitors of P-glycoprotein, specifically P-glycoprotein I and 

II inhibitor11. All compounds, except daturaolone, were identified as a substrate for P-

glycoprotein. Additionally, all compounds were found to be inhibitors of P-glycoprotein I. 

Three compounds are also observed to be P-glycoprotein II inhibitors except daturaturin A, 

daturametelin J, baimantuoluoside A, daturataurin B, and baimantuoluoside B (Table 4). 

All the compounds were predicted to have Vdss lower than 0.71, which is considered 

to have a low distribution rate. Molecules with log BB values >0.3 are considered to readily 

cross the blood-brain barrier, while a log BB value <-1 indicates that the molecule is poorly 
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distributed. The range of log Ps <-2 to <-3 for CNS permeability indicated impenetrability [22]. 

None of the compounds were predicted to have the ability to cross the blood-brain barrier 

(BBB) or affect the central nervous system (CNS), except daturametelin J. 

CYP450 enzymes are essential for drug metabolism in the liver [27]. The metabolism 

scores indicated that, except for daturaturin A, daturadiol, 12-deoxywithstramonolide, and 

daturametelin J, all the compounds were not substrates for CYP2D6 and CYP3A4. This 

suggests that daturaturin A, daturadiol, 12-deoxywithstramonolide, and daturametelin J may 

undergo biotransformation by the CYP3A enzyme, leading to the formation of metabolites that 

may be active or inactive. The reactive metabolite formed may pose a toxicity risk, according 

to Gleeson [28]. All the compounds also do not act as inhibitors for CYPC1A2, CYPsC19, 

CYP2C9, CYP2D6, and CYP3A4.  

A combination of hepatic and renal clearance measures the total drug clearance. It is an 

important predictor for determining dosing rates to achieve steady-state concentrations. Total 

clearance quantifies the drug concentration within the body by utilizing the elimination rate, 

expressed as a log (ml/min/kg). The predicted results showed that the excretion of the 

compounds ranges from -0.088 to 0.638. 

In drug discovery, toxicity is another crucial factor that plays a substantial role in the 

identification and selection of the most appropriate drug candidates [29]. All compounds are 

predicted to have a low maximum tolerated dose, suggesting that they are not well-tolerated at 

higher doses and may lead to undesirable and potentially harmful side effects. All the 

compounds displayed negative results for AMES toxicity tests, skin allergies, and hepatotoxic 

effects, which is a positive outcome in terms of safety. No inhibitory effects on hERG-I were 

observed for any of the compounds. However, daturaolone, daturataturin A, daturametelin J, 

baimantuoluoside A, daturataurin B, and baimantuoluoside B were predicted to be inhibitors 

of hERG-II. This suggests that these compounds have the capability to interact with the hERG 

channel, potentially leading to QT prolongation, a condition that can result in fatal cardiac 

arrhythmia [30]. 

4. Conclusions 

To the best of our knowledge, this is the first in silico study to describe the inhibitory 

effects of Datura fastuosa against Mpro. In this research study, the bioactive compounds in 

Datura fastuosa were subjected to several experiments, such as molecular docking, Lipinski’s 

rule of five, chemical interaction evaluation, and ADMET analysis, with Mpro as the protein 

target of SARS-CoV-2. As Mpro plays an important role in the replication of the virus, the 

inhibition of this enzyme can diminish the spread of the illness. Our docking results predicted 

that daturataturin A, daturametelin J, baimantuoluoside A, baimantuoluoside B, 12-

deoxywithastramonolide, daturaolone, daturadiol, and daturataurin B are exclusive compounds 

from Datura fastuosa that exhibit higher binding efficacy with Mpro than the positive control, 

N3 inhibitor. However, these compounds still display shortcomings in terms of predicted drug-

likeness and ADMET properties. Consequently, further investigation is needed to determine 

the efficacy and safety of Datura fastuosa compounds in vivo and in vitro settings. 

Nevertheless, due to their high binding affinities, these compounds remain promising 

candidates for potential drug development, serving as valuable templates for future research 

for SARS-CoV-2. 
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