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Abstract: This study used a combined approach of atom-based 3D-QSAR mod-
eling and molecular docking to investigate 44 N-phenyl-3-sulfamoyl-benzamide 
derivatives as potential inhibitors of the hepatitis B virus (HBV). The developed 
QSAR model demonstrated strong statistical robustness, with a good correlation 
coefficient for the training set (R2 = 0.94), a cross-validated coefficient (Q2cv =  
= 0.65), and a correlation coefficient for the test set (R2 = 0.85) using three PLS- 
-components. Contour maps explained the modified areas within the compounds, 
clarifying hydrogen bond donors, hydrophobic interactions and electrostatic 
effects. The docking studies supported the findings of the 3D-QSAR model and 
explained the molecule’s interactions with the receptors. Overall, the model and 
the docking analysis provide valuable insights into designing molecules with 
enhanced activity against the hepatitis B virus. 
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INTRODUCTION 
The Hepatitis B virus (HBV) is the etiological agent of Hepatitis B, a serious 

viral infection that represents a significant global public health concern.1 This dis-
ease primarily affects the liver and has the potential to progress to chronic hepatitis, 
cirrhosis and hepatocellular carcinoma.2 HBV is easily transmitted through blood 
by sexual contact and from mother to child during pregnancy, underscoring the 
critical importance of implementing robust prevention strategies.3 Recent advan-
cements in vaccines and antiviral therapies have substantially reduced the trans-
mission of HBV and the mortality associated with it. Despite these positive dev-
elopments, significant challenges persist, particularly in resource-constrained 
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environments where access to medical care and vaccinations is limited.4 Further-
more, recent medicinal alternatives cannot eradicate covalently closed circular 
DNA (cccDNA), which serves as a reservoir for persistent viral infection, effect-
ively complicating efforts to annihilate the disease.5 

Current antiviral medications are effective in inhibiting the replication of vir-
uses; however, they are incapable of completely eradicating them. This study 
underscores the necessity for innovative therapeutic strategies.6,7 The primary 
objective of this research is to enhance our understanding of the mechanisms by 
which the Hepatitis B virus (HBV) operates and to develop novel antiviral agents 
that can effectively prevent viral transmission, circumvent drug resistance and pro-
gress toward a definitive cure. The current study aims to predict the anti-Hepatitis 
B activity of forty-four N-phenyl-3-sulfamoyl-benzamide derivatives8 using an 
atom-based 3D-QSAR model and molecular docking to understand binding inter-
actions with key HBV proteins. In this research, several computational methods, 
such as molecular docking and quantitative structure–activity relationship (QSAR) 
modeling, were used in identifying potential HBV inhibitors by analyzing the 
relationship between molecular structures and their antiviral effectiveness.9,10 

EXPERIMENTAL 
Dataset  

A series of forty-four N-phenyl-3-sulfamoyl-benzamide derivatives (Table S-I of the 
Supplementary material to this paper) were identified from the literature as inhibitors of the 
Hepatitis B virus (HBV).8 The half-maximal effective concentration (EC50) values were trans-
formed into their corresponding pEC50 values (pEC50 = –log (EC50×10-6)) to reduce data 
skewness and facilitate analysis. The dataset was subsequently divided into two subsets to dev-
elop a 3D-QSAR model: randomly, 33 compounds were selected to be the training set for build-
ing the model. The other 11 compounds were used as the test set to see how well the proposed 
model could predict the future.11 
Ligand preparation 

ChemDraw Ultra drew all the 2D structures in the dataset and then imported them into the 
Maestro interface to generate 3D structures.12 The generated 3D structures were prepared using 
the LigPrep module with an OPLS-2005 force field.13 To ensure comprehensive representation, 
multiple tautomers and potential ionization states were generated and considered within a pH 
range of 7±2, with all other parameters kept at their default settings.14 
Molecular docking  

The crystal structure of the Hepatitis B virus core protein (PDB ID: 5T2P, resolution: 1.69 
Å) was retrieved from the Protein Data Bank (https://www.rcsb.org/structure). Protein prepar-
ation was performed using the Protein Preparation Wizard module in Maestro.15 During this 
process, all water molecules were removed, and hydrogen atoms were added. The protein 
structure was energy-minimized using the OPLS-2005 force field, with a root-mean-square 
deviation (RMSD) threshold of 0.30 Å,16 A receptor grid was generated using the Co-crys-
tallized ligand (K89) as the centroid, with de coordinates X= -0.96 Å, Y= 40.16 Å, and Z= -
6.88 Å.17 Molecular docking techniques help scientists to predict binding modes and interaction 
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profiles with the virus. The Glide extra-precision (XP) module was then used for docking stu-
dies to check ligand docking scores and binding affinities at the target protein's active site.18,19 
Atom-based 3D-QSAR model generation 

A 3D-QSAR model was developed using the atom-based QSAR feature in the Phase 
module to predict the anti-Hepatitis B inhibitory activity of selected compounds.20 The dataset 
was initially divided into training and test sets using a random selection method, with a ratio of 
75:25.21 The model development was carried out using partial least squares (PLS) regression 
with a grid spacing of 1 Å.22 The primary criterion for selecting the optimal model was statistical 
robustness, further visualized through contour maps. The performance and stability of the model 
were evaluated using metrics such as SD, R2, R2cv, stability, F, P, RMSE, Q2 and Pearson-r. 
Internal validation of the training set was performed using a leave-one-out (LOO) cross-valid-
ation method to calculate R2 and R2cv.23,24 External validation with the test set confirmed the 
model’s predictive accuracy, as assessed by Q2 and other relevant parameters.25 A scatter plots 
was created to depict the relationship between predicted and observed activity values for both 
the training and test sets. Finally, the QSAR model was applied to predict the biological activity 
of newly designed molecules. 
ADMET prediction and activity predicted (pEC50) 

The newly designed compounds were subjected to Atom-based 3D-QSAR to predict their 
biological activity (pEC50) based on the generated 3D-QSAR model. Additionally, the QikProp 
module in Schrödinger was used to predict the absorption, distribution, metabolism and exc-
retion (ADME) properties of these compounds. These predictions provided insights into the 
pharmacokinetic profiles of the compounds, which are critical for assessing their potential as 
drug candidates.26,27 

RESULTS AND DISCUSSION 

Molecular alignment 
Molecular alignment at the structural level is important for ensuring the 

accuracy of a 3D-QSAR model and the trustworthiness of the resulting contour 
maps. Consequently, a flexible alignment approach was utilized to align all sel-
ected anti-hepatitis compounds in this study. We chose the most active compound 
8 as the template and aligned the remaining compounds based on their shared 
substructure (Fig. 1). 

 
(a) (b)

Fig 1. a) Template used for molecular alignment of anti-Hepatitis B virus. b) Structural 
alignment of the dataset chosen for the QSAR model. 
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Molecular docking analysis of N-phenyl-3-sulfamoyl-benzamide derivatives 
The binding affinity of the ligand Co-crystalline K89 (sulfamoylbenzamide, 

or SBA) was –44.40 kJ/mol. This ligand formed hydrogen bonds with the amino 
residues TRP102, LEU140 and THR128 (Fig. 2). The binding affinity for the 
N-phenyl-3-sulfamoyl-benzamide derivatives was similar to that of the ligand co- 
-crystalline K89, ranging from –42.34 to –27.66 kJ/mol. These derivatives formed 
hydrogen bonds with the residues TRP102 and THR128 (refer to Fig. 2). These 
conserved hydrogen bonding interactions appear to be key determinants for the 
binding of this chemical series to the HBV core protein, suggesting a common 
binding mode and contributing significantly to the observed binding affinities. 
Beyond hydrogen bonding, a range of other important interactions contributed to 
the overall binding stability. Significant hydrophobic interactions were noted with 
the residues PHE23, TYR118, PRO25, ILE105, PRO138, TRP102, LEU101 and 
LEU140. These extensive hydrophobic contacts play a crucial role in anchoring 
the non-polar portions of the ligands within the hydrophobic pockets of the active 
site, thereby enhancing binding affinity through the hydrophobic effect. Further-
more, electrostatic interactions were observed, with a negatively charged interact-
ion noted with ASP29 and a positively charged interaction with the residue ARG127. 

 

 
K89 Compound 8 

Fig. 2. 3D and 2D interaction between the Hepatitis B virus core protein (PDB ID: 5T2P) 
and the co-crystalline ligand (K89), as well as compound 8. 
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These charged interactions contribute to the specificity and strength of binding, 
particularly when the ligand possesses complementary charges. Additionally, Polar 
interactions occurred with the amino acid residues SER106, SER121 and THR33, 
further supporting the overall ligand-receptor recognition. 

Notably, compounds that exhibited higher predicted anti-HBV activity (higher 
pEC50 values from the QSAR model) consistently showed more favorable (lower) 
docking scores. It formed a greater number of these crucial stabilizing interactions 
(e.g., hydrogen bonds with TRP102/THR128, extensive hydrophobic contacts and 
favorable electrostatic interactions). For instance, beyond compound 8 (illustrated 
in Fig. 2), compounds 5, 7, 38, 39 and 42 demonstrated the most favorable binding 
affinities, aligning well with their predicted high biological activity. 

In this study, a 3D-QSAR model was developed using the atom-based 3D- 
-QSAR approach within the phase module. The model underwent internal valid-
ation with an R2 value for the training set and external validation with a Q2 value 
for the test set. Table I summarizes the statistical parameters. The results revealed 
a strong correlation between the predicted and actual activity values, as shown in 
Table II, demonstrating the model’s predictive capability. The QSAR model exhi-
bited strong predictive performance, with key values of R2 = 0.94, R2cv = 0.61, and 
Q2 = 0.85, indicating its reliability. Furthermore, the low standard deviation (SD) 
of 0.17 and RMSE of 0.18 underscored the high quality of the dataset for QSAR 
analysis. Fig. 3 illustrates the correlation between the training and test sets’ actual 
and predicted pEC50 values. These findings pave the way for further research into 
optimizing compound design and enhancing drug efficacy in future studies. 

TABLE I. PLS Statistics parameters of the 3D-QSAR model 
PLS statistics 3D-QSAR model Threshold 
PLS: partial least square 3 N training set: 5 
SD: standard deviation 0.17 Smaller value 
R2: Regression coefficient 0.94 >0.6 
R2

cv: cross-validated correlation coefficient  0.61 >0.5 
Stability 0.755 Maximal value of 1 
F: ratio of the model variance 151.8 High value 
P: significance level of variance ratio 7.94e–18 Smaller value 
RMSE: root-mean-square error 0.18 Smaller value 
Q²: Correlation coefficient for the test set 0.85 >0.6 
Pearson-r: correlation between the predicted and 
observed activity  

0.85 – 

Contribution, % 
H-bond donor 7 – 
Hydrophobic 68 – 
Positive ionic 2.9 – 
Electrostatic 17.8 – 
Other 4.3 – 
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3D-QSAR study 
Four contributions were applied in the construction of the model: H-bond 

donor, hydrophobic, positive and electrostatic. Table I shows that the hydrophobic 
(68 %) and electrostatic (17.8 %) groups contributed most to anti-Hepatitis B act-
ivity. 

TABLE II. Actual (pEC50) and predicted (pEC50pred) values along with the residual of the 
dataset 
N EC50 pEC50 pEC50Pred Residual N EC50 pEC50 pEC50Pred Residual 

Training Set 32 2.22 5.65 5.72 0.07 
2 0.78 6.11 6.26 0.15 33 3.63 5.44 5.46 0.02 
4 0.60 6.22 6.12 –0.10 34 0.38 6.08 6.29 0.21 
5 0.36 6.44 6.40 –0.04 36 2.33 5.63 5.91 0.28 
7 0.27 6.57 6.36 –0.21 37 0.07 7.16 7.10 –0.06 
8 0.038 7.41 6.99 –0.42 38 0.31 6.51 6.50 0.01 
11 1.99 5.70 5.90 0.20 39 0.21 6.68 6.80 0.12 
13 26.5 4.58 4.40 –0.18 40 1.40 5.85 5.88 0.03 
14 7.10 5.15 5.07 –0.08 41 0.32 6.50 6.28 –0.21 
15 8.49 5.07 5.06 –0.01 42 2.74 6.92 6.89 –0.03 
16 4.53 5.34 5.29 –0.05 44  3.06 5.51  5.65  0.14 
18 0.75 6.13 6.23 0.10 Test set 
20 0.34 6.47 6.29 –0.18 1 2.60 5.86 5.63 0.05 
22 2.10 6.08 6.06 –0.02 3 0.66 6.18 6.38 0.20 
23 0.96 5.68 5.87 0.20 6 4.18 5.38 5.25 –0.13 
24 1.18 6.02 5.82 –0.20 9 0.28 6.55 6.25 –0.30 
25 0.54 5.93 6.04 0.12 10 0.10 7.00 6.93 0.07 
26 6.77 6.27 6.40 0.13 12 4.50 5.35 5.13 –0.22 
27 5.30 5.17 5.13 –0.04 17 0.74 6.13 5.99 –0.14 
28 0.93 5.27 5.16 –0.12 19 0.75 6.13 6.16 0.03 
29 0.12 6.03 6.23 0.20 21 1.21 5.91 5.93 0.02 
30 2.10 6.92 6.77 –0.15 35 0.81 6.09 6.16 0.07 
31 0.29 6.54 6.67 0.13 43 3.06 5.56 5.95 0.38 

Contour plots of the 3D-QSAR model  
Contour plots from a quantitative structure–activity relationship (3D-QSAR) 

model are valuable tools for gaining a deeper understanding of how the molecular 
properties of compounds influence their biological activity.28,29 It is particularly 
important in the context of 3D-QSAR analysis. These plots can show regions 
where specific interactions (such as hydrogen bond donor, electrostatic or hydro-
phobic interactions) are favorable or unfavorable for biological activity.30 The 
results contribute to the development of new selective agents and inhibitors for the 
hepatitis B virus. In Fig. 4, the contour plots utilize compound 8 as a reference to 
illustrate how hydrogen bond donor, electrostatic, and hydrophobic interactions 
influence the compound's effectiveness in combating the virus. 
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Fig. 3. Graph of predicted vs. actual pEC50 values for the training set (A) and test set (B). 

 
a) H-bond donor effect: 7 % b) Hydrophobic effect: 68 % 

c) Electrostatic effect: 17.8 %
Fig. 4. Visualization of atom-based 3D-QSAR contour maps for the most active compound 8. 

In the hydrogen bond donor effect (Fig. 4a), the blue cube suggests that the 
hydrogen bond donor groups (such as –NH or –OH groups) can improve biological 
activity, while the red cube suggests that some of these groups can be detrimental 
to biological activity. The blue cubes are located near the amid group (–CO–NH–) 
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and sulfonamide (–NH–SO2–) group compounds. The location suggests that these 
groups can interact favorably with the biological target via hydrogen bonds, 
thereby increasing the compound's activity.  

In the hydrophobic effect (Fig. 4b), the green cubes indicate regions where 
hydrophobic interactions can enhance biological activity. Green cubes are near the 
compound’s phenyl and cyclopentane groups. These hydrophobic interactions may 
promote the compound’s adhesion to the biological target or help stabilize the 
active conformation. Purple cubes indicate regions where hydrophobic interactions 
are unfavorable and impair biological activity. Also, the green cubes seen near the 
fluorinated groups on the phenyl group show that these hydrophobic interactions 
are good for activity.  

In the electrostatic effect (Fig. 4c), the yellow cubes indicate that electrostatic 
groups enhance biological activity. Electrostatic groups withdraw electrons, mak-
ing the compound more reactive and improving its interaction with the biological 
target. The presence of yellow cubes near the sulfonamide group and the amid 
group suggests that these groups promote beneficial interactions for activity. In 
contrast, the cyan cubes show regions where electrostatic groups can impair bio-
logical activity. 
Design of new inhibitors of Hepatitis B 

The molecular docking analysis of the new compounds (Fig. S-1 of the Sup-
plementary material) revealed a π–π interaction with the amino acid PHE110. 
While a hydrogen bond acceptor interaction was observed at residue THR196, 
hydrogen bond donor interactions were noted at residues THR33, THR128 and 
LEU140. The binding affinity for the newly designed compounds (ranging from 
–44.14 to –39.24 kJ mol–1) was analogous to that of the N-phenyl-3-sulfamoyl- 
-benzamide derivatives (range: –42.34 to –26.02 kJ mol–1), suggesting that the 
newly designed compounds exhibited a higher binding affinity for the inhibition 
of Hepatitis B. The 2D ligand interaction diagram for the newly designed com-
pounds is shown in Fig S-1. Additionally, the docking results of the newly 
designed compounds and their predicted pEC50 values are detailed in Table III. 

TABLE III. Molecular docking results and predicted pEC50 values of the newly designed 
compounds 
Design XP-Gscore (kJ/mol-1) E-model (kJ/mol-1) Key interacting residues pEC50 Predict 
D1 –44.14 –388.40 LEU140, PHE110, 

THR128, TRP102, THR38
5.46 

D2 –42.84 –364.30 LEU140, PHE110, 
THR128, TRP102, THR38

5.60 

D3 –42.47 –369.66 LEU140, PHE110, 
THR128, TRP102, THR38

5.56 

D4 –42.09 –374.22 LEU140, PHE110, 
THR128, TRP102 

5.81 
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TABLE III. Continued 
Design XP-Gscore (kJ/mol-1) E-model (kJ/mol-1) Key interacting residues pEC50 Predict 
D5 –42.05 –335.31 LEU140, PHE110, 

THR128, TRP102 
5.62 

D6 –41.09 –389.07 LEU140, PHE110, 
THR128, TRP102 

5.82 

D7 –40.71 –378.69 LEU140, PHE110, 
THR128, TRP102 

6.17 

D8 –39.24 –355.56 LEU140, PHE110, 
VAL124, TRP102 

5.87 

K89 –44.60 –417.06 LEU140, THR128, 
TRP102 

/ 

08 –42.34 –303.13 THR128, TRP102 / 

ADME-Tox of the newly designed molecules 
The evaluated ADME properties indicate that the newly designed molecules 

exhibit favorable pharmacokinetic characteristics (Tables IV and V). 

TABLE IV. Results of drug-likeness parameters; MW: molecular weight; HBD: hydrogen bond 
donor; HBA: hydrogen bond acceptor; PSA: polar surface area 
Design MW HBA HBD PSA Rule of five Rule of three 
D1 377.43 3.50 8.00 110.85 0 0 
D2 378.42 3.00 7.75 107.18 0 0 
D3 378.42 3.00 7.75 106.63 0 0 
D4 396.41 3.00 7.75 106.49 0 0 
D5 378.42 3.00 7.75 107.33 0 0 
D6 378.42 3.00 7.75 105.53 0 0 
D7 396.41 3.00 7.75 105.52 0 0 
D8 377.43 3.50 8.00 108.76 0 0 
Rule >500 0 to 6 2 to 20 140 N. Viol _ 1 N. Viol _ 1 

All molecules show high human oral absorption (HOA = 3) and an acceptable 
percentage of oral absorption (PHOA, 75–83 %). The permeability across Caco-2 
and MDCK cell lines varies, with some molecules, such as D6 and D7, demon-
strating high permeability. This suggests they could be beneficial for transport 
across the intestinal and blood–brain barriers. Additionally, the SASA values fall 
within the optimal range (300–1000 Å2), indicating that the molecular size and 
polarity are suitable. QPlogBB indicates that some molecules have limited penet-
ration into the brain, which can be advantageous if we want to avoid unwanted 
central nervous system (CNS) side effects. Predicted metabolic reactions (metab) 
fall within an acceptable range of 1 to 3, suggesting that the metabolic profiles are 
manageable. QPlogKhsa values show standard binding to human serum albumin, 
which influences drug distribution. QPlogS values demonstrate good solubility, 
supporting oral bioavailability. Additionally, QPlogPw and QPlogPo/w values fall 
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within ideal ranges, indicating favorable lipophilicity and permeability. The 
QPlogHERG value for most compounds is below –5.0, suggesting potential for 
hERG channel inhibition, which is a marker for cardiotoxicity risk. Additionally, 
no reactive functional groups (RtvFG = 0) were identified, which reduces the 
likelihood of off-target toxicity. These newly designed compounds show strong 
ADME profiles and exhibit drug-like potential. 

TABLE V. Results of ADMET properties; QPlogKp: log Kp for skin permeability (< –2.5 for 
good permeability); HOA, human oral absorption (1 low, 3 high); PHOA, percent human oral 
absorption (80 % high, 25 % low); QPPCaco; predicted apparent Caco-2 cell permeability in 
nm s-1 (<25 poor,>500 great).QPPMDCK; Predicted apparent MDCK cell permeability in nm 
s-1 (<25 poor, >500 great); SASA, solvent-accessible surface area (300–1000 Å2); QPlogBB, 
predicted blood–brain partition coefficient (–1.5 to 1.5); QPlogKha, log Khsa serum protein 
binding (–1.5 to 1.5); QPlogP0/w, octanol–water partition coefficient (–2 to 6.5); QPlogPw, 
predicted water/gas partition coefficient (4 to 45); metab, prediction of metabolic activity (1 to 
8); QPlogS, predicted aqueous solubility, logarithm in mol dm-3 (–6.5 to 0.5); Rotor, number of 
rotatable bonds (0 to 15); QPlogHER, for blocking HERG K+ channel in terms of IC50 value 
(< –5.0); RtvFG, related to specific toxicity parameters (0 to 1, 0 indicating non-toxicity) 
Parameter D1 D2 D3 D4 D5 D6 D7 D8 
QPlogKp –3.66 –3.657 –3.322 –3.491 –3.497 –3.266 –3.386 –3.601 
HOA 3 3 3 3 3 3 3 3 
PHOA 76.97 79.17 80.74 81.75 79.73 81.86 83.06 77.59 
QPPCaco 149.68 173.36 204.85 202.19 177.59 234.00 234.12 156.4 
QPPMDCK 108.56 128.78 127.75 244.42 131.94 178.76 303.05 113.5 
SASA 649.59 646.28 640.963 648.92 645.92 634.20 641.49 652.4 
QPlogBB –1.64 –1.566 –1.488 –0.051 –0.059 –0.090 –0.058 –0.114 
QPlogKha –0.13 –0.083 –0.07 –0.051 –0.059 –0.090 –0.058 –0.114 
QPlogP0/w 1.90 1.895 2.123 2.311 2.138 2.137 2.340 1.942 
QPlogPw 15.879 14.864 14.913 14.65 14.87 14.75 14.55 15.91 
metab 2 1 2 1 1 2 1 3 
QPlogS –4.444 –4.462 –4.342 –4.804 –4.462 –4.462 –4.804 –4.324 
Rotor 6 6 6 6 6 6 6 6 
QPlogHER –5.710 –5.706 –5.562 –5.535 –5.645 –5.527 –5.403 –5.752 
RtvFG 0 0 0 0 0 0 0 0 

CONCLUSION 

The current study successfully utilized a combination of atom-based 3D- 
-QSAR modeling and molecular docking to investigate the efficacy of various 
N-phenyl-3-sulfamoyl benzamides as treatments for Hepatitis B and their mech-
anisms for inhibiting the virus. The developed 3D-QSAR model demonstrated a 
strong predictive capability with high correlation coefficients (R2 = 0.94 for the 
training set, Q2cv = 0.61, and Q2 = 0.85 for the test set), reflecting a good agree-
ment between experimental and theoretical results. The molecular docking studies 
were conducted to elucidate the binding interactions further and analyze how these 
molecules bind to the target HBV core protein. Additionally, ADMET predictions 
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suggested that the newly designed molecules possess favorable pharmacokinetic 
properties and drug-likeness, indicating their potential as promising candidates for 
further development. While these computational results provide strong theoretical 
support, it is important to acknowledge that in silico predictions have their limit-
ations and require experimental validation. Future studies will focus on the syn-
thesis and in vitro and in vivo testing of these promising compounds to experi-
mentally confirm their anti-HBV activity and pharmacokinetic profiles. Overall, 
integrating QSAR modeling, docking studies, and ADMET profiling provides valu-
able insight into the rational design of novel antiviral agents targeting Hepatitis B.  

SUPPLEMENTARY MATERIAL 

Additional data and information are available electronically at the pages of journal web-
site: https://www.shd-pub.org.rs/index.php/JSCS/article/view/13358, or from the correspond-
ing author on request. 

И З В О Д  

N-ФЕНИЛ-3-СУЛФАМОИЛ-БЕНЗАМИДНИ ДЕРИВАТИ КАО КАНДИДАТИ ЗА 
АНТИВИРУСНЕ АГЕНСЕ ПРОТИВ ХЕПАТИТИСА Б: ИНТЕГРИСАНЕ РАЧУНАРСКЕ 

СТУДИЈЕ 

AICHA LAOUD1, ABDERAHMANE BELAFRIEKH2 и MARWA ALAQARBEH3 

1Chemical Engineering Department, Faculty of Chemical Engineering, University of Salah Boubnider 
Constantine 3, Constantine, 25000, Algeria, 2Laboratory of LCPMM, Chemistry Department, Faculty of 

Sciences, University of Blida1, P.O. Box 270 Blida, 09000, Algeria и 3Basic Science Department, Prince Al 
Hussein Bin Abdullah II Academy for Civil Protection, Al-Balqa Applied University, Al-Salt, Jordan 

У овом раду примењен је комбиновани приступ атомистички заснованог 3D-QSAR 
моделовања и молекулског докинга за испитивање 44 N-фенил-3-сулфамоил-бензамид-
них деривата као потенцијалних инхибитора вируса хепатитиса Б (HBV). Развијени QSAR 
модел показао је снажну статистичку поузданост, са високим коефицијентом корелације 
за тренинг сет (R² = 0,94), унакрсно валидираним коефицијентом (Q²cv = 0,65), и коефи-
цијентом корелације за тест сет (R² = 0,85), коришћењем три PLS-компоненте. Контур-
ним мапама објашњени су модификовани региони једињења, прецизирајући доноре водо-
ничних везa, хидрофобне интеракције и електростатичке ефекте. Докинг је потврдио 
резултате 3D-QSAR модела и објаснио интеракције молекула са рецепторима. Генерално, 
3D-QSAR модел и анализа докинг резултата пружају важан увид у дизајн молекула са 
побољшаном активношћу против вируса хепатитиса Б. 

(Примљено 30. априла, ревидирано 19. јуна, прихваћено 4. августа 2025) 
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