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Abstract: Cancer continues to be one of the foremost causes of death globally, influenced by a combination of genetic and 
environmental elements. In women, breast cancer is among the most prevalent and lethal types. This study investigated the anti-
breast cancer properties of oxadiazole derivatives.  
4, 5-disubstituted 1, 3, 4-Oxadiazole derivatives were synthesized and evaluated for their anti-breast cancer effects on VEGFR-2, 
using the protein 3VHK. The ADME and drug-likeness assessments demonstrated that all compounds exhibit favorable 
pharmacokinetic characteristics.  
All the compounds showed a strong affinity for the enzyme. The new derivatives were authenticated through FT-IR, 1 H-NMR, 
and LCMS analyses. Each of the derivatives displayed impressive docking scores between -8.6 and -9.5, which were assessed 
against the reference standard lenvatinib, which had a docking score of -7.7. 
In vitro experiments were conducted to further explore the lead candidate's effectiveness against MCF-7 cell lines, with a positive 
control of lenvatinib. Nearly all derivatives exhibited more encouraging activity against the VEGFR enzyme. 
Keywords: Oxadiazoles, VEGFR, Molecular docking, Druglikeness, MCF-7 cell lines, Anti-breast cancer activity. 
 
INTRODUCTION 
One of the most deadly illnesses in the world is cancer, caused by a combination of environmental and hereditary 
factors, including diet. The leading cause of cancer-related death in women is breast. To increase the survival time 
of individuals with breast cancer, new options for treatment are required 1.Oxadiazoles are five membered 
heterocyclic rings containing nitrogen (two atoms) and oxygen (one atom). Derivatives of 4, 5-disubstituted 1, 3, 4-
oxadiazoles represents a fascinating class of compounds, which have garnered interest in medicinal chemistry as 
bioisosteres for various biological targets 2. Due to these properties, 1,3,4-oxadiazole derivatives have shown a wide 
range of biological activities, including antimicrobial3, anti-HIV4, antitubercular5, anticonvulsant6, anti-
inflammatory7, analgesic8, antiviral8, as well as uses in pesticides8, insecticides and anthelminthic10 applications.In 
metastasis, angiogenesis—the creation of new blood vessels from preexisting vasculature—is essential. Growth factors 
control this process, and VEGF (vascular endothelial growth factor) is a major player due to its influence on the 
activity of vascular smooth muscle cells (VSMC) and endothelial cells (EC) 11, 12. Six isoforms of the VEGF gene 
are produced by alternative splicing, with VEGF-A being the most physiologically active. Neuropilin (NRP; NRP1 
and NRP2), a nontyrosine kinase, and two receptor tyrosine kinases, VEGFR-1 and VEGFR-2, are bound by VEGF-
A. But the main receptor that VEGF uses to control angiogenesis and endothelial function is VEGFR-2. When 
VEGFR-2 is bound, a tyrosine kinase signaling cascade is started, which encourages cell proliferation and survival, 
migration, and differentiation into mature blood vessels, as well as vasodilatation through nitric oxide (NO) and 
prostacyclins13, 14.Lenvatinib is a multi-targeted tyrosine kinase inhibitor (TKI) that has gained interest because of 
its potential application in breast cancer treatment. This is primarily due to its inhibition of VEGFRs (Vascular 
Endothelial Growth Factor Receptor), which play a crucial role in tumor angiogenesis15.In this study, we sought to 
determine the suitability and likelihood of new techniques for synthesizing 4, 5-disubstituted-1, 3, 4-oxadiazole 
derivatives. Molecular docking and ADME serves as quick and effective computational approaches to anticipate the 
optimal alignment of bioactive substances with a specific protein 16 
Drugs & Chemicals: All the chemicals were procured from Sigma-Aldrich. The compounds used were highest 
analytical grade. 
Protein data bank (PDB) 
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PDB is a database containing three-dimensional structural information for large biological molecules, including 
proteins and nucleic acids. The majority of the structures are established through X-ray diffraction and NMR 
examinations. Every structure released in the PDB is assigned a four-character alphanumeric code known as a PDB 
ID, for example, 3VHK17. 
Molecular docking 
Docking studies were performed to examine the various biomolecular interactions and the binding affinities 
between ligands and receptors. Molecular docking is performed using Autodock vina. The protein structure in three 
dimensions is obtained from the protein data bank (PDB ID- 3VHK). Autodock Vina is an open-source application 
that includes a comprehensive molecular viewer and graphical tools for conducting molecular docking. PyMOL 
generates a high-quality 3D representation of proteins along with their visualization. PyRx is intended for docking 
analysis 18. The docking analysis was carried out on the PPARG Nuclear protein (PDB ID: 3VHK). The 
computational tasks were conducted on a HP 15s-eq0132au Laptop equipped with an AMD Ryzen 7 3700U 
processor.  
Protein preparation 
The VEGF-signaling pathway is the key regulator of tumor growth and metastasis and preparation of this enzyme 
for docking to see the affinity of nova designed molecules. Crystal structure of the VEGFR2 kinase domain in 
complex with a back pocket binder structure is retrieved from protein data bank (PDB) that is 3VHK with resolution 
of 2.49 Å. 
In this study, rigid docking is executed. The initial binding site on 6HF3 is anticipated using a program named 
CASTp 3.0 (Computational Atlas of Surface Topology of proteins), which relies on the latest theoretical and 
algorithmic findings in computational geometry.  
The co-crystallized ligand and drug are also eliminated; the water molecule that could hinder the docking 
procedure is also excised. Include kollman charges; the chosen protein has (3.264) and is stored in PDBQT 
format. Next, supplementary steps involve incorporating polar contacts to determine the types of interactions 
between amino acids during ligand-receptor binding19. The prepared protein is shown in (Figure 1). 
Fig1: 3D Structure of protein VEGFR (3VHK) 

 
Ligand Preparation 
The 2D chemical structures of ligands are drawn using ACD Lab Chemsketch version 12.0 and generated smiles 
notation. The 3D structures of the ligands were downloaded from RCSB PDB (https://www.rcsb.org) and uploaded 
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in BIOVIA Discovery Studio Visualizer-2020. Ligand minimization was done and using small molecule wizard in 
‘SMALL MOLECULE’ wizard in BIOVIA Discovery Studio Visualizer-2020 and was saved as a cluster sdf file 20. 
Preparation of cell lines 21 
 MCF7 human breast adenocarcinoma cell line was used. Cells were obtained from National Centre for Cell 
Science, Pune, India with 10% FBS and 1% penicillin-streptomycin (Sigma-Aldrich) in a humidified atmosphere 
with 5% CO2 at 37°C. Cell viability was assessed by MTT assay. The absorbance was measured at 540 nm using a 
BMGLABTECH-FLUO Star Omega microplate reader (BMG Labtech, Ortenberg, Germany).  
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Step I: Synthesis of Ethyl-2-oxo-2H-chromene-3-carboxylate22 
In a 500-ml RBF equipped with a reflux condenser mixture of salicylaldehyde (0.50 mole) and diethyl malonate 
(0.55mole) was placed in 100 ml absolute ethanol. To this mixture 2.5 ml of piperidine was added as a catalyst and 
few drops of glacial acetic acid, and the solution was heated under reflux for 3 hours 20 minutes. The product 
crystallized readily as the solution cooled and was finally stored overnight in a refrigerator. The crystalline product 
was collected by filtration and washed with a solution made from 95% ethanol and water (4:6). The crude product 
was dried in the air and recrystallized from ethanol to give white crystals. 
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Step II: Synthesis of 2-Oxo-2H-chromene-3-carbohydrazide23 
A mixture of 0.1 mol of ester and 0.2 mol of hydrazine hydrate were refluxed in 50ml of 95% ethanol for 5-6 hours. 
The resultant mixture was concentrated, cooled and poured onto crushed ice. The solid mass thus separated out 
was filtered, dried and purified by recrystallization from ethanol. 
 
 
 
Step III: Synthesis of 2-Oxo-N-[(1E)-1-phenylethylidene]-2
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Equimolar amount of 2-oxo-2H-chromene-3-carbohydrazide and aldehydes were dissolved in ethanol and refluxed 
on water bath for 5-6 hours in presence of few drops of acetic acid. The reaction mixture was poured into ice-cold 
water and solid was filtered out. The dried solid was recrystallized from ethanol. 
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Step IV: Synthesis of 3-(4-acetyl-5H-5-phenyl-4,5-dihydro-1,3,4-oxadiazol-2-yl)- 2H-chromen-2-one25 
A mixture of 2-oxo-N-[(1E)-1-phenylethylidene]-2H-chromene-3-carbohydrazide (0.002 mol) and excess of acetic 
anhydride (10 mL) was refluxed for 3 hours. The excess acetic anhydride was distilled off at reduced pressure and 
residue was poured into ice cool water. The solid product was filtered and recrystallized from ethanol to give 3-(4-
acetyl-5- methyl-5-phenyl-4,5-dihydro-1,3,4-oxadiazol-2-yl)-2H-chromen-2-one. 
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Cell Culture 26 
The human breast cancer cell line MCF-7 was obtained from Cells was obtained from National Centre for Cell 
Science, Pune, India. Cells were cultured in Dulbecco’s Modified Eagle Medium (DMEM; Sigma-Aldrich), 
supplemented with 10% (v/v) Fetal Bovine Serum and 1% (v/v) Penicillin-Streptomycin. Cultures were maintained 
at 37 °C in a humidified atmosphere containing 5% CO₂ and 95% relative humidity until reaching approximately 
80% confluency. 
MTT Assay27 
To evaluate the chemotherapeutic effect of 2R, 4R & 7R on MCF-7 cell viability, the MTT assay was conducted 
following previously established protocols. Briefly, cells were seeded in 96-well tissue culture plates at a density of 
4 × 10⁴ cells/well and incubated for 48 h at 37 °C. Following incubation, cells were treated with derivatives, 
lenvatinib (positive control), or dimethyl sulfoxide (DMSO; negative control) for an additional 48 h.  
Post-treatment, the culture medium was removed, and MTT solution (0.5 mg/mL) was added to each well and 
incubated for 2 h at 37 °C in a CO2 incubator. Supernatant was then removed and DMSO was added to dissolve 
the MTT formazan. Finally, the absorbance of developed purple color was read at 570 nm using a microplate reader. 
The cytotoxicity values were evaluated using absorbance values implementing formula: 
% Cytotoxicity = (Acontrol-Asample) / ( Acontrol) x 100 
Where, Asample is the absorbance of sample and Acontrol is the absorbance of control. 
The half-maximal inhibitory concentration (IC₅₀) was determined from dose-response curves to quantify the efficacy 
of 1, 3, 4-Oxadiazole derivatives in reducing cell viability. 
Statistical Analysis 
Cell viability data were obtained from four independent experiments. Statistical analyses were conducted using 
Graph Pad Prism version 7. A two-way ANOVA followed by Dunnett’s post hoc test was employed to assess statistical 
significance relative to the control group. Data are presented as mean ± standard error of the mean (SEM). Statistical 
significance was denoted as follows: p < 0.05 (), p < 0.01 (), p < 0.001 (), and p < 0.0001 (****). "N.S." indicates 
results that were not statistically significant. 
In-silico ADME/Pharmacokinetic Predictions28 

 The antagonistic interaction of inhibitors with enzymes or protein receptors alone does not ensure their suitability 
as potential drug candidates. Therefore, the evaluation of ADME (Absorption, Distribution, Metabolism, and 
Excretion) properties, along with drug-likeness analysis, plays a crucial role in drug discovery. These assessments 
support rational decision-making regarding whether an inhibitor can be administered safely and effectively in a 
biological system. Notably, poor ADME profiles and high toxicity are common reasons for drug failure in the clinical 
trial phase. 
Pfizer’s Rule of Five—also known as the Rule of Five (Ro5) or Lipinski’s Rule of Five—proposed by Christopher A. 
Lipinski in 1997, serves as a widely accepted guideline for evaluating drug-likeness. This rule helps determine 
whether a compound with specific biological and pharmacological characteristics is likely to be orally active in 
humans. According to the rule, a molecule is considered likely to have good oral bioavailability if it does not violate 
more than one of the following criteria: 
Molecular weight (Mw) < 500 
Octanol / water partition coefficient (I LOGP) ≤ 5 
Number of hydrogen bond acceptors (nHBA) ≤ 10 
Number of hydrogen bond donors (nHBD) ≤ 5 
Topological polar surface area (TPSA) < 140 Å² 
 Based on the ADME and drug-likeness data presented in Table 1, eight molecules exhibited zero violations of 
Lipinski’s Rule, suggesting their strong potential as orally active drugs. These drug-likeness parameters are closely 
associated with aqueous solubility and intestinal permeability, which are essential for the initial step of oral 
bioavailability. 
 Additionally, the results indicated favorable pharmacokinetic properties across all tested molecules, including high 
gastrointestinal (GI) absorption. None of the compounds were identified as substrates of P-glycoprotein, which often 
contributes to drug efflux and reduced intracellular concentration. Furthermore, compounds 1A and 5A 
demonstrated the ability to permeate the blood–brain barrier (BBB), indicating their potential for central nervous 
system (CNS) activity. 

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/formazan
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RESULTS AND DISCUSSION 
Every derivative prepared during present investigation has been verified using a variety of spectroscopic techniques. 
Salicyaldehyde was treated with diethyl malonate and a few drops of glacial acetic acid using piperidine as a catalyst 
and ethanol as a solvent to create the chemical ethyl-2-oxo-2H-chromene-3-carboxylate. The typical peak of the IR 
spectra was seen at 3059 cm-1 due to Ar C-H str, 1768 cm-1 due to C=O, lactone, 1608 cm-1 due to C=O, ester, 
1201 cm-1 due to C-O, coumarin, and 783 cm-1 due to Ar CH bent. The compounds' conformation was further 
determined by 1HNMR. 8.53 (1H, s, Ar-H), 7.27-7.69 (4H, m, Ar-H), 4.44 (2H, q, CH2), and 1.42 (3H, t, CH3) 
were obtained when signals were present at δ. 2-oxo-2H-chromene-3-carbohydrazide is obtained by treating this 
compound with hydrazine hydrate. The formation of this compound is indicated by peaks at 3381cm-1, 3286cm-1, 
3037cm-1, 1691cm-1C=O, lactone peak, 1616cm-1 C=O, ketone, 1196cm-1C-O, coumarin, and 750cm-1 Ar CH 
bend peak. Aldehyde, ethanol, and a few drops of glacial acetic acid are then used to obtain carbohydrazide 
derivatives, i.e. 2-Oxo-N-[(1E)-1-phenylethylidene]. The IR peaks are used to identify -2H-chromene-3-
carbohydrazide. Carbohydrazide derivatives are treated with acetic anhydride to create the substituted 1, 3, 4 
oxadiazole derivatives. The oxadiazole nucleus causes 3055 cm-1 Ar-CH str, 1681cm-1C=O, lactone, 1618cm-1C=O, 
ketone, 1572cm-1C=N, and 1267 cm-1C-O-C.  752 cm-1Ar CH bend, 1195 cm-1 C-O, and coumarin (Table 4).  
Following purification by column chromatography and confirmation by 1H NMR with signals at δ 2.38 (3H, s, 
COCH3), 7.32-7.53 (4H, m, Ar-H), 7.8 (2H, d, Ar-H), 8.11 (2H, d, Ar-H), 8.6 (1H, s, Ar-H), and 8.7 (1H, s, CH of 
oxadiazole), our goal was to truly isolate this chemical (Table 5). By substituting R on the benzene moiety with 
various electron-donating and electron-withdrawing groups, a number of derivatives were created. In chemical 
experiment data, a positive sign denotes a good drug, a negative sign denotes a bad drug, and vice versa.   Docking 
postures 2R, 4R, and 7R compounds share five common interactions, and their docking scores were nearly identical 
to the standard reference lenvatinib, which is -7.7 (Table 6). A well-known VEGFR inhibitor (common medication), 
lenvatinib interacts with the receptor's active pocket (PDBID: 3VHK) to create three (3) H-bonds with Glu-885, Asp-
1046, and His-1026. As illustrated in Figure 2-4, the hydrophobic interactions of chromene with the three amino 
acid residues Glu-885, Asp-1046, and Arg-1027 in the target's active pocket that lack a hydrogen bond are π-alkyl, 
alkyl. However, the molecule's 1, 3, and 4 oxadiazole ring moiety and the delocalized π-electron of the benzene ring 
also interact to create another hydrophobic contact with the Lys 868 amino acid residue. 
In vitro anti-breast cancer activity was evaluated using the MTT assay on MCF-7 cell lines. Compounds that showed 
the best docking scores 2R, 4R and 7R with scores -9.5, -9.2 and -9.2  respectively were selected for cytotoxic 
evaluation against the reference drug Lenvatinib with score -7.7.   In addition, the MTT assay results for compounds 
2R, 4R, and 7R at 72h showed IC₅₀ values of 175 ± 15.53 nM, 179 ± 7.52 nM, and 180 ± 15.00 nM, respectively. 
These values are comparable to the IC₅₀ of the standard drug Lenvatinib, which was found to be 179 ± 7.02 nM 
(as presented in Table 6). The corresponding cell viability for compounds 2R, 4R, and 7R was observed to be 86.8 
%, 88.9 %, and 87.1 %, respectively, which further supports their potent anti-breast cancer activity. The compounds 
were comparably superior to the standard Lenvatinib.   Furthermore, among the synthesized substituted 1, 3, 4-
oxadiazole derivatives, compounds bearing electron-withdrawing groups on the benzene ring exhibited strong anti-
cancer activity. In contrast, derivatives with electron-donating groups at the same position demonstrated reduced 
activity, which may be attributed to steric hindrance interfering with effective interaction at the biological target site. 
 
CONCLUSION 
The 1, 3, 4-oxadiazole core is an important pharmacophore in the development of new anti-breast cancer drugs, 
according to the study. The biological activity was much increased by the addition of electron-withdrawing groups 
to the aromatic ring. This was probably because the VEGFR active site had better molecular interactions and binding 
affinity. Conversely, electron-donating substituents at comparable locations decreased activity, presumably as a result 
of undesirable electronic or steric consequences. This confirms that adjusting the electronic properties surrounding 
the pharmacophore can result in powerful and specific anti-cancer agents that target VEGFR. This approach 
provides a practical way to rationally create and optimize medications for the treatment of breast cancer. 
Table 1: Physical properties of synthesized compounds 

Sl.no Compound 
Code 

Molecular 
Formula 

Molecular 
Weight 

MP ( 0C ) % Yeild Rf Mobile 
phase 
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1 1R C

20
H

16
N

2
O

4
  348.35 175-177 85 0.43 B:A 9:1 

2 2R C
20

H
14

N
2
O

4
Cl

2
  417.24 188-190 63 0.24 B:A 9:1 

3 3R C
20

H
17

N
2
O

6
  380.35 189-192 61 0.46 B:A 9:1 

4 4R C
20

H
16

N
2
O

5
  393.35 184-186 58 0.40 B:A 9:1 

5 5R C
20

H
15

N
3
O

6
  364.35 183-186 72 0.34 B:A 9:1 

6 6R C
22

H
20

N
2
O

6
  382.8 200-203 60 0.50 B:A 9:1 

7 7R C
20

H
15

N
3
O

6
  393.35 162-165 50 0.28 B:A 9:1 

8 8R C
20

H
16

N
2
O

5
  364.35 170-172 54 0.34 B:A 9:1 

9 9R C
20

H
16

N
2
O

5
  408.4 176-78 56 0.40 B:A 9:1 

10 10R C
20

H
15

N
2
O

4
Cl 364.35 180-181 71 0.36 B:A 9:1 

 
B = Benzene A = Acetone 
Table 2: Predicted Mole inspiration data of synthesized compounds 

Sl.no Compound 
code 

GPCR 
ligand 

Ionchannel 
modulator 

Kinase 
inhibitor 

Nuclear 
receptor ligand 

1 1R -0.16 -0.06 -0.11 -0.94 
2 2R -0.17 0.02 -0.19 -1.00 
3 3R -0.19 -0.08 -0.13 -0.98 
4 4R -0.18 -0.07 -0.04 -0.81 
5 5R -0.09 -0.04 -0.11 -0.75 
6 6R -0.03 0.08 0.02 -0.76 
7 7R -0.19 -0.05 0.02 -0.92 
8 8R -0.16 -0.03 -0.20 -0.83 
9 9R -0.14 -0.07 -0.18 -0.92 
10 10R -0.12 -0.09 -0.10 -0.86 

 
Table 3: Infrared spectral study of the synthesized compounds 

Compound code Molecular nature and Spectral peaks (cm-1) 
1R 2929 (Ar CH Str), 1714 (C=O, lactone), 1616 (C=O, ester), 1247 (C-O, coumarin), 756 

(Ar CH Bend). 
2R 3065(Ar CH str), 1681(C=O, lactone), 1618 (C=O, ketone), 1186 (C Cl, aromatic), 

1572(C=N), 1267 (C-O, coumarin) and 752 (Ar CH bend). 

3R 2916 (Ar CH Str.), 1691 (C=O, lactone), 1618 (C=O, ketone), 1525 (C=N), 1346 (C-
NO2), 1197 (C-O, coumarin) and 763 (Ar CH Bend).  

4R 3012 (Ar CH Str.), 1768 (C=O, lactone), 1616 (C=O, ketone), 1531 (C=N), 1369(C-
NO2), 1280 (C-O-C) [oxadiazole nucleus], 1199 (C-O, coumarin), 763 (Ar CH Str). 

5R 3065(Ar CH str), 1681(C=O, lactone), 1618 (C=O, ketone), 1186 (C Cl, aromatic), 
1572(C=N), 1267 (C-O, coumarin) and 752 (Ar CH bend). 

6R 3065(Ar CH str), 1681(C=O, lactone), 1618(C=O, ketone), 1186(C-F, aromatic), 
1572(C=N), 1267 (C-O, coumarin) and 752 (Ar CH bend). 

7R 3065(Ar CH str), 2860 (CH str, aromatic), 1681(C=O, lactone), 1618(C=O, ketone), 
1572 (C=N), 1267 (C-O, coumarin) and 752 (Ar CH bend). 

8R     3550(Ar CH str), 2860(C-H str, aromatic), 1681(C=O, lactone), 1618(C=O,   ketone), 
1572 (C=N), 1267 (C-O, coumarin) and 752 (Ar CH bend). 

9R 3382 (NH2), 2929(Ar CH), 1617 (C=O, lactone), 1572 (C=O, ketone),1196 (C-O, 
coumarin), 754 (Ar CH). 
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10R 3065(Ar CH str), 1681(C=O, lactone), 1618 (C=O, ketone), 1186 (C Cl, aromatic), 
1572(C=N), 1267 (C-O, coumarin) and 752 (Ar CH bend). 

 
Table 4: 1H NMR Spectral data of synthesized compounds 

Compound code Chemical shift value and Proton nature 
2R (400MHz; DMSO d6/TMS, ppm):1.42(3H, t, CH3), 4.44(2H, q, CH2), 7.27-

7.69(4H, m, Ar-H), 8.53 (1H, s, Ar-H). 
4R (400MHz; DMSO d6/TMS, ppm):2.38 (3H,s,COCH3),7.32-7.53 (4H,m,Ar-

H),7.8 (2H, d, Ar-H),8.11(2H,d, Ar-H),8.6(1H, s, Ar-H),8.7(1H,s, CH of 
oxadiazole). 

7R (400MHz; DMSO d6/TMS, ppm):2.38 (3H, s, CH3), 7.15 (4H, m, Ar-H), 
7.32(3H,s, CH3), 7.44 (1H, s, Ar-H), 7.9 (2H, d, Ar-H), 8.11 (2H, d, Ar-H) 

 
Table 5: ADME and Drug Likeness Parameters of synthesized compounds 

CC SA GI BBB PgP MW BS N HBA N HBD TPSA LogP nLV 
1R 4.19 High Y N 348.35 0.55 5 0 72.11 3.18 0 
2R 4.22 High Y N 417.24 0.55 5 0 72.11 3.59 0 
3R 4.23 High N N 380.35 0.55 7 2 112.57 2.8 0 
4R 4.21 High N N 393.35 0.55 7 0 117.93 2.93 0 
5R 4.18 High N N 364.35 0.55 6 1 92.34 2.75 0 
6R 4.16 High Y N 382.8 0.55 5 0 72.11 3.51 0 
7R 4.21 High N N 393.35 0.55 7 0 117.93 2.87 0 
8R 4.19 High N N 364.35 0.55 6 1 92.34 2.78 0 
9R 4.42 High N N 408.4 0.55 7 0 90.57 3.65 0 
10R 4.19 High N N 364.35 0.55 6 1 92.34 3.08 0 

SA synthetic accessibility, GI gastrointestinal absorption, BBB blood–brain barrier permeant, PgpP-glycoprotein 
substrate, MW molecular weight, nHBD number of hydrogen bond donor, nHBA number of H-bond acceptor, BS 
Bio--availability Score, TPSA topological polar surface area, LOG P water partition co-efficient, nLV number of 
Lipinski violation. 
Table 6: Docking results of substituted 1, 3, 4-oxadiazole derivatives 

Sl.no Compound 
Code 

Docking score Amino acid residue 

1 1R -9.1 GLU-885,ILE-888,ASP-1046,LEU-889,VAL-899,CYS-
1045, LYS-868 

2 2R -9.5 GLU-885, ASP-1046, LEU-1019, ARG-1027, HIS-1026 
3 3R -8.8 GLU-885, LEU-1019, ARG-1027 
4 4R -9.2 GLU-885, LEU-1019, ARG-1027, GlY-1048 
5 5R -8.9 GLU-885, ILE-888, ASP-1046, GLY-1048, LEU-1049, 

LYS-868 
6 6R -9.1 GLU-885, ASP-1046, LEU-1019, LEU-889 
7 7R -9.2 GLU-885, LEU-889, LEU-1049, LEU-1019, ILE-888, 

ALA-881 
8 8R -8.9 GLU-885, LEU-1049, LEU-1019, ILE-888, ALA-881, ASP-

1046 
9 9R -8.6 GLU-885, LEU-1049, LEU-1019, LYS-868 , ASP-1046, 

ARG-1027,HIS-1026 
10 10R -8.9 GLU-885,LEU-1019, ILE-888, ALA-88 ASP-1046 
11 Lenvatinib -7.7 GLU-885, LEU-889, LEU-1049, LEU-1019, ILE-888, 

ALA-881 
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Table 7: Cytotoxic effect and cell viability of 2R, 4R & 7R was readably determined against diseased MCF-7 Cell 
Lines by MTT assay, time 72h. 

Sl.no Compound Code IC50±SEM(nm) 

1 2R 175±15.53 
2 4R 175±15.53 
3 7R 179±7.52 
4 Lenvatinib 180±15 

 
Fig 2: Percentage of breast cancer cell line MCF-7 that inhibited by 2R, 4R & 7R by performing MTT Assay 

 
 
Figure 3: The docking pose of compounds 2R, 4R and 7R with VEGFR (3VHK) respectively. 

 
 

 

% inhibition
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2R
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