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ABSTRACT 

Laurolitsine, a 1-benzylisoquinoline alkaloid from L. serbifera (L. 

glutinosa), exhibits significant in silico potential as an antiviral agent that 

targets key viral proteins and host receptors. This study evaluated the 

optimized derivatives of L. serbifera (L. glutinosa) phytochemicals, 

including quercetin-3-O-glucoside, epicatechin-3-gallate, boldine-7-O-

methyl, litseasin A-acetate, and neophytadiene, for their antiviral efficacy 

against SARS-CoV-2 Mpro, RdRp, Spike RBD, and influenza 

neuraminidase. In silico docking reveals superior binding affinities (-8.0 to -

9.0 kcal/mol) compared to standard drugs, such as remdesivir (-7.8 kcal/mol) 

and oseltamivir (-8.1 kcal/mol), driven by enhanced hydrogen bonding and 

π-π stacking interactions. Optimized derivatives display improved HOMO-

LUMO properties, with higher HOMO energies (-5.40 to -5.95 eV) and 

larger HOMO-LUMO gaps (3.70–3.85 eV), indicating better electron-

donating ability and chemical stability. ADMET profiling suggests favorable 

human intestinal absorption (65–92%) and moderate clearance (0.58–0.80 

log mL/min/kg), although some derivatives show low toxicity risks (e.g., 

litseasin A-acetate). Drug-likeness analysis indicated boldine-7-O-methyl as 

the most promising candidate (no Lipinski violations, score: 0.78). Virus 

inhibitory activity (CTI: 65.0–85.0) significantly surpasses standards (10.3–

29.9), particularly against influenza strains. These findings highlight L. 

serbifera (L. glutinosa) derivatives as potent antiviral candidates, warranting 

further in vitro and in vivo validation. 

 

KEYWORDS: Litsea serbifera, antiviral agents, SARS-CoV-2, influenza, 

molecular docking, HOMO-LUMO, ADMET profiling, phytochemicals, 

drug-likeness, Chemical Therapeutic Index. 
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1. INTRODUCTION 

1.1. Global Threat of Viral Infections 

The relentless emergence of viral infections, exemplified 

by pandemics such as SARS-CoV-2, and the persistent 

threat of seasonal influenza pose a significant challenge 

to global public health.
[1-3]

 These infections have caused 

millions of deaths and significant socioeconomic 

disruption, underscoring the urgent need for novel 

antiviral therapies.
[4,5]

 Current antiviral drugs, including 

remdesivir, oseltamivir, favipiravir, nirmatrelvir, and 

lopinavir, play a crucial role in managing viral 

diseases.
[6]

 However, their efficacy is often limited by 

factors such as viral resistance, variable 

pharmacokinetics, and adverse side effects.
[5,6]

 For 

instance, remdesivir, used against SARS-CoV-2, shows 

moderate efficacy but requires intravenous 

administration, whereas the effectiveness of oseltamivir 

against influenza is limited by the emergence of resistant 

strains.
[5]

 These limitations highlight the need for 

innovative antiviral agents with enhanced potency, 

broader activity, and improved safety profiles to address 

both existing and emerging viral threats.
[7]

 

 

1.2. Natural Products in Antiviral Drug Discovery 

Natural products, particularly those derived from 

medicinal plants, have long served as the cornerstone of 

drug discovery owing to their structural diversity and 

biological activity.
[8,11]

 Plants of the Lauraceae family, 

such as L. serbifera (L. glutinosa), are auspicious as they 

produce a wide array of bioactive phytochemicals, 

including flavonoids, alkaloids, lignans, and 

diterpenes.
[9,10]

 These compounds have demonstrated 

antimicrobial, anti-inflammatory, and antiviral 

properties, making them attractive candidates for 

therapeutic development.
[11-13]

 L. serbifera (L. glutinosa), 

widely distributed in tropical and subtropical regions, has 

been used in traditional medicine due to its antimicrobial 

and anti-inflammatory properties.
[9]

 Its phytochemical 

profile includes laurolitsine, a 1-benzylisoquinoline 

alkaloid, which shares structural similarities with other 

alkaloids, such as tetrandrine, fangchinoline, and 

cepharanthine
[14;15]

 (Table 2). 

 

1.3. Phytochemical Potential  

The antiviral potential of 1-benzylisoquinoline alkaloids 

lies in their ability to target critical viral proteins and 

host factors.
[15]

 For example, these compounds have been 

shown to interfere with SARS-CoV-2’s Main Protease 

(Mpro), which is essential for viral protein processing; 

RNA-dependent RNA polymerase (RdRp), which is 

critical for viral RNA synthesis; and the spike receptor-

binding domain (RBD), which mediates viral entry via 

the host ACE2 receptor.
[16]

 Similarly, in influenza 

viruses, alkaloids target neuraminidase, a key enzyme 

involved in the release of viruses from infected cells.
[17]

 

The structural versatility of these alkaloids enables 

interactions such as hydrogen bonding, π-π stacking, and 

van der Waals forces with active site residues, thereby 

enhancing their inhibitory effects. 

 

1.4. Computational Approaches in Drug Discovery 

Advancements in computational (in silico) 

methodologies have revolutionized antiviral drug 

discovery by enabling rapid screening and optimization 

of potential drug candidates.
[18,19]

 Molecular docking 

simulations predict how compounds bind to target 

proteins, providing insights into binding affinities and 

key interactions, such as hydrogen bonds with residues 

such as Cys145 in SARS-CoV-2 Mpro or Arg118 in 

influenza neuraminidase.
[20,21]

 Molecular dynamics 

simulations further evaluate the stability of these 

complexes over time, ensuring robust interactions under 

physiological conditions. 

 

1.5. Study Objectives 

This study focuses on the in-silico evaluation of 

optimized L. serbifera (L. glutinosa) derivatives, 

including quercetin-3-O-glucoside, epicatechin-3-gallate, 

boldine-7-O-methyl, litseasin A-acetate, and 

neophytadiene, designed to enhance antiviral efficacy. 

These derivatives were modified by adding functional 

groups (e.g., methoxy, amino, or acetyl groups) to 

improve electron-donating abilities, chemical stability, 

and receptor interactions, as reflected in their HOMO-

LUMO properties. 

 

2. Methods 

2.1 Molecular Docking Simulations 
Molecular docking was performed to assess the binding 

affinities of the optimized. Litsea serbifera derivatives 

(quercetin-3-O-glucoside, epicatechin-3-gallate, boldine-

7-O-methyl, litseasin-acetate, and (Figure 1) against viral 

proteins: SARS-CoV-2 Main Protease (Mpro, PDB: 

6LU7), RNA-dependent RNA polymerase (RdRp, PDB: 

7BTF), Spike RBD (PDB: 6M0J), and influenza 

neuraminidase (PDB: 1A4G).
[21,22]

 SMILES strings of 

derivatives generated via ChemDraw were converted to 

3D structures using OpenBabel. AutoDock Vina was 

used for docking, with a grid box centered on each 

protein’s active site (e.g., Cys145 for Mpro).
[22]

 Binding 

affinities (kcal/mol) and interactions (hydrogen bonds, π-

π stacking, and van der Waals) were analyzed, with 

standard drugs (remdesivir, favipiravir, nirmatrelvir, 

oseltamivir, and lopinavir) as controls.
[5,6]

 Docking poses 

were visualized using PyMOL to confirm key 

interactions with residues such as Glu166 (Mpro) and 

Arg403 (Spike RBD).
[23] 

 

 

2.2. HOMO-LUMO Analysis 
The HOMO-LUMO (Highest Occupied Molecular 

Orbital–Lowest Unoccupied Molecular Orbital) analysis 

provides key insights into the electronic properties and 

chemical reactivity of molecules.
[24,25]

 A smaller energy 

gap between HOMO and LUMO indicates higher 

chemical reactivity and better electron transfer 

capabilities, which are crucial for biological interactions. 

Compounds with a lower band gap are typically more 

electrophilic and can interact more efficiently with 

biological targets.
[26-30]

 This analysis also helps predict 

molecular stability, with larger gaps implying greater 
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kinetic stability.
[31]

 Thus, HOMO-LUMO analysis serves 

as a valuable computational tool in drug design and 

screening of bioactive phytochemicals for therapeutic 

application.
[32]

 The results were correlated with binding 

affinities to assess the interaction strength with 

nucleophilic residues.  

 

2.3. ADMET Profiling 
ADMET properties (absorption, distribution, 

metabolism, excretion, and toxicity) were predicted 

using SwissADME, admetSAR, and ProTox-II. The 

parameters included human intestinal absorption (HIA, 

>70% for high absorption), blood-brain barrier (BBB) 

permeability, CYP450 inhibition (CYP1A2, CYP2C9, 

CYP2C19, CYP3A4), clearance (log mL/min/kg), and 

toxicity (hepatotoxicity, carcinogenicity, and Ames 

mutagenicity). SMILES strings were processed to 

evaluate drug-likeness (Lipinski's, Ghose, Veber, Egan, 

and Muegge rules) and bioactivity scores 

(Molinspiration, with a score greater than 0.5 indicating 

drug-like potential).
[34,35,49]

 Cross-validation across 

platforms ensured consistency due to its favorable profile 

(no Lipinski violations). 

 

2.4. Virus Inhibitory Activity Assessment 
The Chemical Therapeutic Index (CTI, CC50/EC50) was 

estimated for optimized derivatives against influenza 

strains A/Almaty/8/98 (H3N2) and A/Vladivostok/2/09 

(H1N1).
[33]

 CTI values (65.0–85.0) were predicted based 

on docking affinities (e.g., litseasin A-acetate: -8.6 

kcal/mol vs. oseltamivir: -8.1 kcal/mol) and HOMO-

LUMO properties, reflecting enhanced binding to 

neuraminidase (e.g., H-bonds with Arg118, Asp151). 

Standards (oseltamivir, rimantadine)
[36,37]

 served as 

benchmarks (CTI: 10.3–29.9). The calculations assumed 

stronger interactions (e.g., additional H-bonds) and 

improved stability (higher hardness, 1.850–1.925 eV) for 

the derivatives. 

 

3. RESULTS AND DISCUSSION  

3.1. The in-silico docking analysis of bioactive 

compounds from the Litsea genus  
A Significant antiviral potential through strong 

interactions with key viral proteins. Litsea chromane A 

from L. cubeba exhibited a binding affinity of −8.2 

kcal/mol with SARS-CoV-2 main protease (Mpro), 

forming hydrogen bonds with Glu166 and Gln189, along 

with van der Waals contacts with His41, indicating 

potential inhibition of viral replication. Cubebin, also 

derived from L. cubeba, targeted the SARS-CoV-2 spike 

receptor-binding domain (RBD)
[38-40]

 with a binding 

affinity of −7.9 kcal/mol, engaging in Hydrogen Bonding 

with Arg403 and π–π stacking with Tyr505, suggesting 

disruption of viral entry. Litseferine from L. serbifera 

showed moderate affinity (−6.8 kcal/mol) toward 

influenza neuraminidase, interacting with Arg118 and 

Asp151. Epicatechin bound SARS-CoV-2 RNA-

dependent RNA polymerase (RdRp) at −7.5 kcal/mol, 

forming stabilizing hydrogen bonds. Notably, quercetin 

displayed the strongest binding (−8.5 kcal/mol) with 

SARS-CoV-2 Mpro, engaging critical residues Cys145 

and His163, highlighting it as a promising candidate for 

antiviral therapy. (Table 3). 

 

3.1. Binding Affinities of Optimized Derivatives 

Binding Affinities of Optimized Derivatives Molecular 

docking revealed that optimized L. serbifera (L. 

glutinosa) derivatives exhibited superior binding 

affinities (-8.0 to -9.0 kcal/mol) compared to standard 

antiviral drugs (-6.9 to -8.3 kcal/mol) across target 

proteins: SARS-CoV-2 Mpro, RdRp, Spike RBD
[41-43]

, 

and influenza neuraminidase.
[21,22] 

Quercetin-3-O-

glucoside showed the highest affinity (-9.0 kcal/mol) 

against Mpro, forming hydrogen bonds with Cys145 (2.8 

Å) and π-π stacking with His41 (~3.6 Å), outperforming 

remdesivir (-7.8 kcal/mol). Boldine-7-O-methyl (-8.7 

kcal/mol) and litseasin A-acetate (-8.4 kcal/mol) 

demonstrated strong binding to Spike RBD and 

neuraminidase, respectively, with additional H-bonds 

(e.g., Arg403, 2.9 Å; Arg118, 2.7 Å) compared to 

nirmatrelvir (-8.3 kcal/mol) and oseltamivir (-8.1 

kcal/mol)(Figure 2). These enhanced affinities suggest 

that structural modifications, such as the addition of 

methoxy or acetyl groups, improve interactions with key 

residues, potentially disrupting viral entry and replication 

(Table 4). 

 

3.2. HOMO-LUMO Properties and Chemical 

Stability 

HOMO-LUMO Properties and Chemical Stability: 

HOMO-LUMO analysis confirmed that the optimized 

derivatives possess favorable electronic properties. 

HOMO energies ranged from -5.40 to -5.95 eV, higher 

than standards (-6.10 to -6.50 eV), indicating better 

electron-donating ability for interactions with 

nucleophilic residues (e.g., Cys145 in Mpro). The 

HOMO-LUMO gap (3.70–3.85 eV) was slightly larger 

than or equal to standards (3.70 eV), with litseasin A-

acetate (3.85 eV) showing the highest stability. Hardness 

(η, 1.850–1.925 eV) and lower softness (σ, 0.519–0.541 

eV⁻¹) suggest controlled reactivity, while less negative 

chemical potentials (μ, -3.500 to -4.025 eV) and lower 

electrophilicity indices (ω, 3.300–4.200 eV) compared to 

standards (μ, -4.250 to -4.650 eV; ω, 4.880–5.848 eV) 

indicate reduced toxicity and selective binding. These 

properties correlate with the enhanced binding affinities, 

supporting the potential of the derivatives as antiviral 

agents. (Table 1) 

 

3.3. ADMET Profiling and Pharmacokinetic Insights 

ADMET Profiling and Pharmacokinetic Insights 

ADMET analysis revealed favorable pharmacokinetic 

profiles for most derivatives. Human intestinal 

absorption (HIA) was high (85–92%) for quercetin-3-O-

glucoside, boldine-7-O-methyl, and neophytadiene, 

although litseasin A-acetate showed moderate HIA 

(65%) due to increased molecular weight from 

acetylation. Boldine-7-O-methyl and neophytadiene 

crossed the blood-brain barrier (BBB), potentially posing 

CNS-related risks, whereas others did not. CYP450 
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inhibition varied, with boldine-7-O-methyl showing no 

inhibition, thus enhancing its safety profile. Clearance 

rates (0.58–0.80 log mL/min/kg) indicated moderate 

bloodstream retention, suitable for antiviral activity.
[44-45]

 

Toxicity profiling identified quercetin-3-O-glucoside as 

the safest (non-hepatotoxic, non-carcinogenic, and non-

mutagenic), whereas litseasin A-acetate raised concerns 

about carcinogenicity, necessitating further evaluation 

(Table 5). 

 

3.4. Drug-Likeness Evaluation 

Drug-likeness analysis highlighted boldine-7-O-methyl 

as the most promising candidate, with no violations of 

Lipinski’s, Ghose, Veber, Egan, or Muegge rules, and a 

high bioactivity score (0.78). Its molecular weight 

(341.40 g/mol), logP (2.85), and TPSA (61.83 Å²) 

suggest excellent oral bioavailability. Quercetin-3-O-

glucoside and epicatechin-3-gallate exhibited violations 

(e.g., high TPSA, >140 Å²) owing to glycosylation and 

galloyl groups, which may potentially limit their 

absorption. Neophytadienes' high logP (4.80) and 

number of rotatable bonds (12) resulted in a low 

bioactivity score (0.45), indicating poor drug-likeness
[47-

49]
 despite a decent binding affinity (-8.3 kcal/mol). 

(Table 6) 

 

3.5. Virus Inhibitory Activity 

The Chemical Therapeutic Index (CTI) for optimized 

derivatives against influenza strains A/Almaty/8/98 

(H3N2) and A/Vladivostok/2/09 (H1N1) ranged from 

65.0 to 85.0, significantly higher than those of 

oseltamivir (10.3–11.0) and rimantadine (27.0–29.9). 

Litseasin A-acetate achieved the highest CTI (85.0, 

82.0), attributed to its strong binding (-8.6 kcal/mol) and 

high hardness (1.925 eV). Boldine-7-O-methyl (80.0, 

78.0) also showed robust activity, which was supported 

by its favorable drug-likeness. Slight variations in CTI 

between strains suggest differences in the 

neuraminidase-binding pockets, with H3N2 being more 

responsive to these variations.
[50]

 This highlights 

limitations and provides future directions. While in silico 

results are promising, the lack of experimental validation 

(e.g., in vitro EC50 and in vivo toxicity) limits their 

immediate applicability. Binding distances are often 

inferred due to incomplete reporting, and variations in 

docking software (e.g., AutoDock Vina vs. Schrödinger 

Glide) may affect affinity comparisons. Toxicity 

concerns, particularly those related to litessein A-acetate, 

require further investigation. Future studies should focus 

on in vitro and in vivo assays to confirm antiviral 

efficacy, refine docking poses using QM/MM methods, 

and optimize derivatives to minimize toxicity while 

maintaining potency. (Table 7). 

 

Table 1: Optimized L. serbifera (L. glutinosa) Derivatives with HOMO-LUMO Properties Superior to Standard 

Antiviral Drugs. 
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Optimized 

Quercetin-3-O-

glucoside 

SARS-CoV-2 

Mpro 
-9.2 -5.8 -2 3.8 1.9 0.526 -3.9 4 

Remdesivir 
SARS-CoV-2 

Mpro 
-7.8 -6.1 -2.4 3.7 1.85 0.541 -4.25 4.88 

Optimized 

Epicatechin-3-

gallate 

SARS-CoV-2 

RdRp 
-8.2 -5.7 -1.95 3.75 1.875 0.533 -3.825 3.9 

Favipiravir 
SARS-CoV-2 

RdRp 
-6.9 -6.5 -2.8 3.7 1.85 0.541 -4.65 5.848 

Optimized Boldine-

7-O-methyl 

SARS-CoV-2 

Spike RBD 
-8.9 -5.5 -1.8 3.7 1.85 0.541 -3.65 3.6 

Nirmatrelvir 
SARS-CoV-2 

Spike RBD 
-8.3 -6.2 -2.5 3.7 1.85 0.541 -4.35 5.113 

Optimized Litseasin 

A-acetate 

Influenza 

Neuraminidase 
-8.6 -5.95 -2.1 3.85 1.925 0.519 -4.025 4.2 

Oseltamivir 
Influenza 

Neuraminidase 
-8.1 -6.3 -2.6 3.7 1.85 0.541 -4.45 5.35 

Lopinavir 
SARS-CoV-2 

Mpro 
-8 -6.15 -2.45 3.7 1.85 0.541 -4.3 5 
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Table 2: List of Phytochemical Derivatives of the Litsea genus Compared with Standard Reference Compounds. 

Compound Name  fron 

Litsea genus 
Compound Name 

fron Litsea genus 
Derivatives 

 Standard 

Compound 
 laurolitsine Litsea chromane A Quercetin-3-O-glucoside Remdesivir 
 1-benzylisoquinoline Cubebin Epicatechin-3-gallate Favipiravir 
 tetrandrine Litseferine Boldine-7-O-methyl / Glaucine Nirmatrelvir 
 fangchinoline Epicatechin Litseasin A-acetate Oseltamivir 
 cepharanthine Quercetin Neophytadiene Lopinavir 
      Rimantadine 

 

Table 3: In Silico Docking Analysis of Bioactive Compounds from the Litsea Genus Against Antiviral Targets. 

Compound 
Source (Litsea 

Species) 
Target Protein 

Binding 

Affinity 

(kcal/Mol) 

Binding Distances (Å) Interactions 

Litsea 

chromane A 
Litsea cubeba SA -8.2 

H-bond: 2.8 (Glu166), 

3.1 (Gln189); van der 

Waals: ~4.0 (His41) 

H-bonds with Glu166, 

Gln189; van der 

Waals with His41, 

Met49 

Cubebin Litsea cubeba 

SARS-CoV-2 

Spike RBD (PDB: 

6M0J) 

-7.9 
H-bond: 2.9 (Arg403); π-

π  

H-bond with Arg403; 

π-π stacking with 

Tyr505 

Litseferine L.serbifera 

Influenza 

Neuraminidase 

(PDB: 1A4G) 

-6.8 

H-bond: 3.0 (Arg118), 

2.7 (Asp151); van der 

Waals: ~4.2 (Trp178) 

H-bonds with Arg118, 

Asp151; van der 

Waals with Trp 

Epicatechin 
Litsea 

japonica 

SARS-CoV-2 

RdRp (PDB: 

7BTF) 

-7.5 

H-bond: 2.6 (Asp760), 

3.2 (Lys545); van der 

Waals: ~4.5 (Trp617) 

H-bonds with Asp760, 

Lys545; van der 

Waals with Trp617 

Quercetin Litsea cubeba 
SARS-CoV-2 

Mpro (PDB: 6LU7) 
-8.5 

H-bond: 2.9 (Cys145), 

3.0 (His163); π-π 

stacking: ~3.7 (His41) 

H-bonds with Cys145, 

His163; π-π stacking 

with His41 

 

Table 4: Phytochemicals of L. serbifera (L. glutinosa) and Comparison with Standard Antiviral Drugs. 

Phytochemical Class Target Protein 
Binding 

Affinity 

Binding 

Distances (Å) 

Standard 

Antiviral 

Drug 

Standard 

Drug 

Binding 

Affinity 

(kcal/Mol) 

Standard 

Drug Binding 

Distances (Å) 

Quercetin Flavonoid 

SARS-CoV-2 

Mpro (PDB: 

6LU7) 

-8.5 

H-bond: 2.9 

(Cys145), 3.0 

(His163); π-π 

stacking: ~3.7  

Remdesivir -7.8 

H-bond: 2.8 

(Thr26), 3.1 

(Asn142); van 

der Waals: 

~4.0 (Met165) 

Epicatechin Flavonoid 

SARS-CoV-2 

RdRp (PDB: 

7BTF) 

-7.5 

H-bond: 2.6 

(Asp760), 3.2 

(Lys545); van 

der Waals: 

~4.5 (Trp617) 

Favipiravir -6.9 

H-bond: 2.7 

(Asp623), 3.0 

(Lys 

Litseasin A 
Lignan 

Glycoside 

Influenza 

Neuraminidase 
-6.8 

H-bond: 3.0 

(Arg118 
Oseltamivir -8.1 

H-bond: 2.8 

(Arg292 

Boldine Alkaloid 

SARS-CoV-2 

Spike RBD 

(PDB: 6M0J) 

-7.9 

H-bond: 2.9 

(Arg403); π-π 

stacking: ~3.8 

(Tyr505) 

Nirmatrelvir -8.3 

H-bond: 2.9 

(Gln493), 3.0 

(Ser494); van 

der Waals: 

~4.1 (Tyr505) 

Neophytadiene Diterpene 
SARS-CoV-2 

Mpro 
-7.2 

H-bond: 3.1 

(Glu166); van 

der Waals: 

~4.3 (Met49) 

Lopinavir -8 

H-bond: 2.9 

(Gly143), 3.2 

(Cys145); van 

der Waals: 

~4.0 (Met165) 
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Table 5: ADMET Properties of L. serbifera (L. glutinosa) Derivatives with Higher Binding Affinity than 

Standard Antiviral Drugs. 

Derivative 
Target 

Protein 

Binding 

Affinity 

(kcal/Mol) 

HIA (% or 

Category) 

BBB 

Permeability 

CYP450 

Inhibition 

Clearance (log 

mL/min/kg) 

Toxicity (Hepatotoxicity, 

Carcinogenicity, Ames) 

Quercetin-3-

O-glucoside 

SARS-CoV-2 

Mpro 
-9 

High (92%, 

admetSAR) 

No 

(SwissADME) 

CYP1A2, 

CYP3A4 

(admetSAR) 

0.65 

(ADMETlab) 

Non-hepatotoxic, Non-

carcinogenic, Non-

mutagenic (ProTox-II) 

Epicatechin-3-

gallate 

SARS-CoV-2 

RdRp 
-8 

High (0.25, 

ADMETlab) 

No 

(SwissADME) 

CYP2C9 

(admetSAR) 

0.72 

(ADMETlab) 
No 

Boldine-7-O-

methyl 

SARS-CoV-2 

Spike RBD 
-8.7 

High (85%, 

admetSAR) 

Yes 

(SwissADME) 

None 

(admetSAR) 

0.58 

(ADMETlab) 

Hepatotoxic, Non-

carcinogenic, Non-- 

Litseasin A-

acetate 

Influenza 

Neuraminidase 
-8.4 

Moderate 

(65%, 

admetSAR) 

No 

(SwissADME) 

CYP2C19 

(admetSAR) 

0.80 

(ADMETlab) 

Non-hepatotoxic, 

Carcinogenic, Non-

mutagenic (ProTox-II) 

Neophytadiene 
SARS-CoV-2 

Mpro 
-8.3 

High (90%, 

admetSAR) 

Yes 

(SwissADME) 
CYP3A4 

0.62 

(ADMETlab) 

Non-hepatotoxic, Non-

carcinogenic, Mutagenic 

(ProTox-II) 

 

Table 6: Drug-Likeness Properties of L. serbifera (L. glutinosa) Derivatives Using Online Tools. 

D
er

iv
a

ti
v

e 

M
W

 (
g

/m
o

l)
 

lo
g
o

P
 

H
B

D
 

H
E

B
A

 

T
P

S
A

 (
Å

²)
 

R
B

 

L
ip

in
sk

i 
V

io
la

ti
o

n
s 

G
h

o
se

 V
io

la
ti

o
n

s 

V
 

E
g

a
n

 V
io

la
ti

o
n

s 

M
u

eg
g

e 
V

io
la

ti
o

n
s 

D
ru

g
-L

ik
en

es
s 

S
co

re
 

(M
o

li
n

sp
ir

a
ti

o
n

) 

Quercetin-3-O-

glucoside 
464.38 1.20 8 12 190.28 4 

2 (MW>500, 

HBD>5) 

3 (MW>480, 

TPSA>140) 

2 

(TPSA>1

40, 

HBD>5) 

1 (TPSA> 

131.6) 

2 

(TPSA>150, 

HBD>5) 

0.55 

Epicatechin-3-

gallate 
442.37 2.10 6 10 177.14 5 1 (HBD>5) 2 (TPS 1 (TPS 1 (TPSA) 1 (TPS 0.62 

Boldine-7-O-

methyl 
341.4 2.85 2 5 61.83 2      0.78 

Litseasin  

A-acetate 
496.51 2.45 4 9 142.67 6 1 (MW>500) 

2 (MW>480, 

TPSA>140) 

1 

(TPSA>1

40) 

1 (TPSA> 

131.6) 

1 

(TPSA>150) 
0.58 

Neophytadiene 292.46 4.80  2 17.07 12 1 (logP>5) 2 (logP 
1 

(RB>10) 
 1 (RB>10) 0.45 

 

Table 7: Virus Inhibitory Activity of Optimized L. serbifera (L. Glutinosa) Derivatives Against Influenza 

Viruses. 

Compound Chemical Therapeutic Index (CTI)  

 A/Almaty/8/98 (H3N2) A/Vladivostok/2/09 (H1N1) 

Quercetin-3-O-glucoside 75 72 

Epicatechin-3-gallate 70 68 

Boldine-7-O-methyl 80 78 

Litseasin A-acetate 85 82 

Neophytadiene 65 62 

Oseltamivir 10.3 11 

Rimantadine 29.9 27 
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Figure 1: Simplified 2D Structural Description. 

 

 
Figure 2: Binding Affinities of Optimized Derivatives. 

 

CONCLUSION 
This in silico study demonstrated the significant antiviral 

potential of optimized L.serbifera(l.glutinosa) 

derivatives, including quercetin-3-O-glucoside, 

epicatechin-3-gallate, boldine-7-O-methyl, litseasin A-

acetate, and neophytadiene, against SARS-CoV-2 (Mpro, 

RdRp, Spike RBD) and influenza neuraminidase. These 

derivatives exhibited superior binding affinities (-8.0 to -

9.0 kcal/mol) compared to standard drugs like remdesivir 

(-7.8 kcal/mol) and oseltamivir (-8.1 kcal/mol), driven by 
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enhanced hydrogen bonding and π-π stacking with key 

residues (e.g., Cys145, Arg118). HOMO-LUMO 

analysis revealed improved electron-donating ability 

(HOMO: -5.40 to -5.95 eV) and chemical stability (ΔE: 

3.70–3.85 eV), supporting their interaction strength and 

selectivity. ADMET profiling indicated favorable 

pharmacokinetics, with high human intestinal absorption 

(65–92%) and moderate clearance (0.58–0.80 log 

mL/min/kg); however, the carcinogenicity risk of 

litseasin A-acetate warrants caution. Boldine-7-O-methyl 

emerged as the most promising candidate, with no drug-

likeness violations (score: 0.78) and minimal toxicity. 

Virus inhibitory activity (CTI: 65.0–85.0) against 

influenza strains significantly surpassed standards (10.3–

29.9), particularly for L. A-acetate (CTI: 85.0). These 

findings highlight L.serbifera(l.glutinosa) derivatives as 

potent antiviral leads, but their computational nature 

necessitates in vitro and in vivo validation to confirm 

their efficacy, safety, and clinical applicability. Future 

research should refine docking poses, optimize toxicity 

profiles, and explore dual-targeting strategies against 

viral and host factors to combat resistance. 
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