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ABSTRACT

A new series of 1,3-oxazole attached to bromonabumetone derivatives have been
designed and in silico studying as molecular docking using (GOLD) suite pro-
gram and determination of pharmacokinetic properties using Swiss ADME suite,
and then best fitting compounds were synthesized successfully, and

confirmed using spectral analysis FT-IR, 'HNMR and ** CNMR. In vitro evalua-
tion as an anti-proliferative activity for epidermal growth factor receptor (EGFR)
Tyrosine kinase using MTT assay. The anti-proliferative investigation revealed a
dose-dependent impact on lung cancer cells (A549) with inhibitory concentration
ICso for compounds 4b and 4c (6.14 & 14.8) UM, respectively which was signifi-
cantly higher than that of erlotininb 1Cso = 24.6 pM. While compound 4a had
ICs0 (26.8) UM, which is closely related to erlotininb.

Keywords: 1,3-Oxazole, EGFR, nabumetone, A549 cell line, molecular docking,
pharmacokinetic study

INTRODUCTION

Cancer has been classified as one of the leading life-threatening causes
worldwide owing to its massive and complicated etiology ®. Cancer is a lethal
disease, especially in developed countries. In 2030, it is expected that the
mortality rate will be increased to 13.1 million deaths 2.

Several kinases function as an on/off switch for cellular motility and
proliferation. Thus, mutations of these kinases are responsible for cellular
irregularities affording cancer initiation, metastasis or progression 3. One of the
most prominent oncogenic kinases is epidermal growth factor receptor (EGFR),
which is overexpressed in a multiplicity of human cancers, including breast,
colorectal, lung, prostate, ovary and pancreatic cancer #. Poor treatment outcomes
due to resistance to radiotherapy, hormone therapy, and cytotoxic drugs presented
an opportunity for anti-EGFR drug recommendations due to their higher safety
and efficacy compared to standard chemotherapy 3%8. Accordingly, the inhibition
of tyrosine kinase activity has provided a rational approach to cancer therapy by
discovering newly synthesized anti-neoplastic compounds or the structural
manipulations of already-known molecular cores ’.
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Many heterocyclic compounds are very important in medicinal chemistry since
they exhibit remarkable and various pharmacological activities 8. Among them,
the synthetic heterocyclic containing oxazole nucleus has a wide range of
pharmacological activities that emerged in the last 20 years °. These include
antifungal, antiparasitic, and anti-inflammatory activities and the most important
anticancer activities Such as mubritinib, a tyrosine kinase inhibitor 10 11 12,13,
Furthermore, many of the literature syntheses of new compounds containing
oxazole nuclei gave interest activity against lung cancer cell line A549 targeted
EGFR tyrosine kinase, as shown in figure (1).
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Figure 1. Structures of some representative pharmacologically active compounds contain oxazole nucleus

Molecular docking is one of the most common technologies used in structure-
based drug design (SBDD) due to its great ability to accurately forecast the
chemical structure of small molecule ligands within the appropriate target
binding location, as shown in Figure (2) . The use of molecular docking in drug
discovery has become crucial *’. By ranking docked molecules according to how
efficiently they bind ligand-receptor complexes 8.

Our findings showed that 1,3-oxazole-based compounds could be potent agents
regarding anticancer activity, but the real challenge for chemists and oncologists
with cancer chemotherapy and antitumor agents. This is due to many anticancer
agents' non-selectivity, acute toxicity, and cellular drug resistance. So, there is a
continuing need for designing and developing new chemotherapeutic agents for
cancer treatment °.

So, in an attempt to develop new anticancer agents targeted EGFR, our group
devoted considerable interest to synthesizing compounds based on the oxazole
ring as the pharmacophore center. This study evaluated the anticancer effects of 4
compounds (4a—d) from the classes mentioned above in vitro against a lung
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cancer cell line (A549). In silico prediction of EGFR tyrosine kinase inhibition
and pharmacokinetics of the tested compounds was also performed.

Figure 2. Overall process of prediction in molecular docking

MATERIALS AND METHODS

All intermediates were purchased from Sigma Aldrich, USA and hyper-chem,
Hangxing RD., Hangzhou, China. While melting point was recorded by capillary
tube method on an electric melting point instrument from England Stuart
Company, instrumentation *H NMR and *C NMR with quality 500 & 125 MHz,
respectively, with Varian / Aligent USA Company, and FT-IR on Shimazu 8400s
from Japan

Chemical synthesis:

In the scheme below, some new Oxazole derivatives were synthesized using the
following procedures illustrated in (Figure 3).

Procedure for the synthesis of 1-bromo-4-(6-methoxynaphthalen-2-yl) butan-2-
one (1):

To a well-stirred solution of nabumetone (0.912 g, 4.0 mmol) in dioxane/diethyl
ether mixture (1:2) (48 mL), the bromine (0.623 mL, 4.0 mmol) was added
dropwise with constant stirring. After 4 hours, the reaction blend was poured into
10 mL of cold water, and then the isolated product was filtered off and
recrystallized from ethanol to obtain (1) @9,

Procedure for the synthesis of semicarbazone derivatives (3a-d):

The aqueous solution of semicarbazide hydrochloride (20 mL) (1.110g, 1.0
mmol) was added dropwise to a hot aqueous solution of different acetyl pyridine
(20 mL) (a-d) (1.0 mmol) when sodium acetate is existence (0.829 g, 1.0 mmol).
For 2 hours, the reaction mixture was stirred. The solid was filtered off, washed,
dried, and recrystallized using EtOH to afford (3a-d) Y,
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Figure 3. Synthesis final compounds (4a-d)

Procedure for the synthesis of oxazole derivatives (4a-d):

The appropriate bromonabumetone (1) (4.0 mmol) was introduced to a
semicarbazone derivative (3a-d) (4.0 mmol) in EtOH (80 mL). After 24 hours of
stirring at room temperature, the resulting solid was filtered, washed with
ethanol, dried, and recrystallized with EtOH to yield (4a-d) @2,

(E)-2-(1-(pyridin-2-yl)ethylidene)hydrazine-1-carboxamide (3a):

White crystal, mp 198-200 °C, yield 95%, IR vmax: 3405.84 & 3369.80 cm!
(NH2), 3191.04 cm™' (NH), 3065.48 cm™ (aromatic C-H), 2911.94 cm™!
(CHs), 1686.51 cm™! (C=0), 1581.66 cm™! (C=N), 1568.15 cm™! (C=C of
aromatic); *H NMR (500 MHz, DMSO, §): 2.25 (3H, s, CHs), 6.63 (2H, s, NH2),
7.30 — 8.53 (4H, m, Ar-H), 9.52 (1H, s, NH); C NMR (DMSO-d6, ppm, 125
MHz): 11.93 (CHs), 120.66 — 136.72 (3C of aromatic ring), 145.20 (C=N),
148.66- 155.65 (2C of aromatic ring), 157.46 (C=0).

(E)-2-(1-(pyridin-3-yl)ethylidene)hydrazine-1-carboxamide (3b):
White crystal, mp 211-213 °C, yield 85%, IR vmax: 3423.77 & 3211.76 cm™
(NH2), 3186.65 cm™! (NH), 3076.63 cm™ (aromatic C-H), 2941.43 cm!
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(CHs), 1689.15 cm™! (C=0), 1582.82 cm™! (C=N), 1475.13 cm!' (C=C of
aromatic); *H NMR (500 MHz, DMSO, §): 2.20 (3H, s, CHz3), 6.60 (2H, s, NH2),
7.35 — 9.02 (4H, m, Ar-H), 9.51 (1H, s, NH); *C NMR (DMSO-d6, ppm, 125
MHz): 13.49 (CHs), 123.66 — 147.71 (5C of aromatic ring), 149.54 (C=N),
157.71 (C=0).

(E)-2-(1-(pyridin-4-yl)ethylidene)hydrazine-1-carboxamide (3c):

White crystal, mp 209-211 °C, yield 93%, IR vmax: 3419.14 & 3241.08 cm™!
(NH2), 3192.43 cm™! (NH), 3079.79 cm™ (aromatic C-H), 2959.04 cm™!
(CHs), 1673.14 cm™! (C=0), 1576.77 cm™! (C=N), 1541.08 cm™!' (C=C of
aromatic); "H NMR (500 MHz, DMSO, §): 2.20 (3H, s, CHz), 6.78 (2H, s, NH2),
8.10 — 8.68 (4H, m, Ar-H), 9.88 (1H, s, NH); *C NMR (DMSO-d6, ppm, 125
MHz): 12.99 (CHs), 121.92 — 145.81 (3C of aromatic ring), 145.81 (C=N),
149.92 (2C of aromatic), 157.12 (C=0).
(E)-2-(1-(6-bromopyridin-3-yl)ethylidene)hydrazine-1-carboxamide (3d):

Vegas gold crystal, mp 223-224 °C, yield 90%, IR vmax: 3492.32 & 3282.94
cm! (NH2), 3201.03 cm™! (NH), 3077.39 cm™ (aromatic C-H), 2887.19
cm™! (CHa3), 1690.39 cm™! (C=0), 1584.55 cm™! (C=N), 1577.46 cm™! (C=C of
aromatic), 831.72 cm™! (C-Br); *H NMR (500 MHz, DMSO, §): 2.17 (3H, s,
CHz3), 6.62 (2H, s, NH2), 7.58- 8.80 (4H, m, Ar-H), 9.55 (1H, s, NH); 13C NMR
(DMSO-d6, ppm, 125 MHz): 13.36 (CHs), 127.84 — 141.35 (5 C of aromatic
ring), 148.49 (C=N), 157.56 (C=0).
(2)-4-(2-(6-methoxynaphthalen-2-yl)ethyl)-2-(2-(1-(pyridin-2-yl) ethylidene)
hydrazineyl) oxazole (4a):

Pale brown powder, mp 119-120 °C, yield 72%, IR vmax: 3267.89 cm™' (NH),
3000.60 cm? (aromatic C-H), 2929.54 cm™' (CHs), 1635.69 cm™!' (C=N of
imine), 1599.17 cm™! (C=N of imine), 1491.14 cm™' (C=C of aromatic); *H NMR
(500 MHz, DMSO, §): 2.25 (3H, s, CHs), 2.80 (2H, t, CH2-CHy), 2.86 (2H, t,
CH2-CH>), 3.84 (3H, s, OCHas), 7.09 — 7.75 (7H, m, Ar-H), 7.76 (1H, s, CH of
oxazole), 8.28- 8.53 (3H, m, Ar-H), 9.49 (1H, s, NH); *C NMR (DMSO-d6,
ppm, 125 MHz): 11.91 (CHs), 29.51 (CH2 next to oxazole), 30.23 ( CH2z next to
aromatic ring), 55.57 ( CHs-O-C), 106.22 — 120.63 (3 C of aromatic ring), 123.67
( C-4, oxazole), 126.30- 136.66 (9 C of aromatic ring), 138.34 (C-2, Oxazole),
145.61 ( C=N of hydrazine), 148.68- 154.16( 2 C of aromatic ring), 155.91 ( C-5,
Oxazole), 157.41 (C-O-CHpg).
(2)-4-(2-(6-methoxynaphthalen-2-yl)ethyl)-2-(2-(1-(pyridin-3-yl) ethylidene)
hydrazineyl) oxazole (4b):

Pale gold powder, mp 260-261 °C, yield 82%, IR vmax: 3246.64 cm ' (NH),
3045.11 cm? (aromatic C-H), 2952.06 cm™' (CHs), 1645.93 cm™' (C=N of
oxazole), 1615.40 cm™' (C=N of imine), 1515.12 cm™! (C=C of aromatic); *H
NMR (500 MHz, DMSO, 9): 2.33 (3H, s, CH3), 2.86 (2H, t, CH2-CH2), 3.04 (2H,
t, CH2-CH), 3.80 (3H, s, OCHzs), 7.06 — 7.69 (7H, m, Ar-H), 7.74 (1H, s, CH of
oxazole), 7.89 — 9.32 (4H, m, Ar-H), 10.46 (1H, s, NH); 3C NMR (DMSO-ds,
ppm, 125 MHz): 24.02 (CHs), 33.16 (CH2 next to oxazole), 36.93 ( CH2z next to
aromatic ring), 53.98 ( CHs-O-C), 105.79 — 123.68 (3 C of aromatic ring), 125.36
( C-4, oxazole), 125.60- 138.32 (9 C of aromatic ring), 139.31 (C-2, Oxazole),
147.46 ( C-5, oxazole), 150.95-151.51 ( 2 C of aromatic ring), 154.16 (C-O-
CHs), 169.89 ( C=N of hydrazone).
(2)-4-(2-(6-methoxynaphthalen-2-yl)ethyl)-2-(2-(1-(pyridin-4-yl) ethylidene)
hydrazineyl) oxazole (4c):

White powder, mp 168-170 °C, yield 84%, IR vmax: 3306.78 cm™' (NH),
3030.70 cm? (aromatic C-H), 2962.13 cm™' (CHs), 1640.02 cm™' (C=N of
oxazole), 1603.74 cm™! (C=N of imine), 1554. 75 cm™! (C=C of aromatic); *H
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NMR (500 MHz, DMSO, 9): 2.10 (3H, s, CHzs), 2.81 (2H, t, CH2-CH), 2.88 (2H,
t, CHz2-CH2), 3.83 (3H, s, OCH3), 7.09 — 7.71 (7H, m, Ar-H), 7.72 (1H, s, CH of
oxazole), 7.74 — 8.58 (3H, m, Ar-H), 10.42 (1H, s, NH); 3C NMR (DMSO-d6,
ppm, 125 MHz): 22.46 (CHzs), 29.50 (CH2 next to oxazole), 30.23 ( CH2 next to
aromatic ring), 55.57 ( CHs-O-C), 106.22 — 124.17 (4 C of aromatic ring), 126.30
( C-4, oxazole), 127.14- 133.48 (7 C of aromatic ring), 136.72 (C-2, Oxazole),
140.21-148.56 ( 3 C of aromatic ring), 151.54 ( C-5, oxazole), 157.30 (C-O-
CHs), 164.70 ( C=N of hydrazone).
(2)-2-(2-(1-(6-bromopyridin-3-yl)ethylidene)hydrazineyl)-4-(2-(6-
methoxynaphthalen-2-yl)ethyl)oxazole (4d):

Brown powder, mp 140-142°C, yield 80%, IR vmax: 3206.46 cm™' (NH),
3021.84 cm? (aromatic C-H), 2818.88 cm™' (CHs), 1646.56 cm™' (C=N of
oxazole), 1608.64 cm™! (C=N of imine), 1577.38 cm™! (C=C of aromatic), 832.73
cm™! (C-Br); H NMR (500 MHz, DMSO, §): 2.10 (3H, s, CHs), 2.80 (2H, t,
CH2-CH2), 2.86 (2H, t, CH2-CH), 3.83 (3H, s, OCHgs), 7.09 — 7.71 (7H, m, Ar-
H), 7.72 (1H, s, CH of oxazole), 7.89 — 8.81 (3H, m, Ar-H), 10.78 (1H, s, NH);
13C NMR (DMSO-d6, ppm, 125 MHz): 19.60 (CHas), 29.53 (CHz next to
oxazole), 30.24 ( CH2 next to aromatic ring), 55.57 ( CHs-O-C), 106.21 — 118.94
(2 C of aromatic ring), 126.30 ( C-4, oxazole), 127.13- 136.80 (10 C of aromatic
ring), 137.92 (C-2, Oxazole), 145.43( C-5, oxazole), 150.22-155.79 ( 2 C of
aromatic ring), 157.25 (C-O-CHs), 163.23 ( C=N of hydrazone).

Computational methods:

The computational method of our compounds is shown in Figure (3). Molecular
docking was conducted by CCDC GOLD, Hermes visualizer program (v.
2020.3), which visualizes proteins, ligands, hydrogen bond interaction, short
contacts and bond length estimation. chembioOffice software (v. 19.1) was used
to draw reference and compound structures. SwissADME server for predicting
the pharmacokinetics of our synthesized compounds 2.

Swiss ADME
to predicat
pharmacokinetic
properties of
compounds
protien data
bank (pdb) Chemoffice
to downlaod computational to draw ligands
crystal structure strategies and energy
of proteins minimization
(4HJO)
Hermes

to molecular
docking by
calculate binding
energy
calculation (PLP
fitnes

Figure 4. Computational protocol of the desired compounds
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ADME procedures:

All ligands (4a-d) were drawn using Chem. axon and then converted by Swiss
ADME tool to SMILE name to predict pharmacokinetic and physicochemical
properties. The polarity and lipophilicity of the small molecule were determined
by BOILED EGG %,

Ligands and receptor Preparation:

The crystal structure of epidermal growth factor (EGFR) tyrosine kinase was
obtained from the Protein Data Bank (PDB ID: 4HJO). The crystal structure of a
protein is prepared in two steps: conserving water molecules involved in
interaction and removing others and inserting hydrogen atoms to reach the amino
acids residues' proper ionization and tautomeric state. The energy minimization
of the synthesized ligands was accomplished using CheBio3D (v. 19.1) and the
MM2 force field

Molecular Docking Protocol:

The molecular docking was performed by using the full license version of
Genetic Optimization for Ligand Docking (GOLD) (v. 2020.3.0) . The docking
process is provided by using the Hermes visualizer program within GOLD. The
binding site used in the docking was the protein residues and nucleotides within
10 A’ of the reference ligands present in the complexes of protein structure.
EGFR tyrosine kinase protein was downloaded from the PDB website (PDB:
4HJO) 2. The protein reference ligand has been used to determine the active site
radius (10 A"). Chemscore kinase was used as a configuration template. The
scoring function was performed using PLP fitness. All parameters' values used in
the GOLD docking process remained default, and all solutions were graded
according to the Fitness function of Piecewise Linear Potential (CHEMPLP). The
docking results, such as the docked pose, binding mode, and binding free energy,
are used to assess the ligand's interaction with the protein residues of the active
site of EGFR.

Cytotoxicity Assay:

The methodology used to investigate the anticancer activity of (4a-d) on the
viability of lung cancer cell line (A549) by MTT assay 2’. This procedure was
carried out at the College of Pharmacy/ Mustansiriyah University, Irag.

Cell Culture and Maintenance

ATCC provided the lung cancer cell lines (A549). It was kept in the Tissue
Culture Research Center's Cell Bank at Mustansiriyah University's College of
Pharmacy. (A549) cells were cultured in RPMI-1640 media supplemented with
10% fetal bovine serum FBS and 1% L-Glutamine, as well as 1% Penicillin
Streptomycin-Amphotericin B 100X as an antiseptic.

The Half Maximal Inhibitory Concentration (ICso) Value Determination

According to the in vitro MTT experiment, the ICso reflects the concentration of
the chemicals tested (4a-d) that is necessary to decrease cell viability by 50%.
The ICso values for (4a-d) substances were determined using the in vitro MTT
test 72 hours after the cells were exposed to these compounds. To compute the
ICso, plot the corrected absorbance at 520-600 nm (absorbance minus complete
media) vs. the concentration of test compound (absorbance minus complete
media) versus the concentration of test compound. [Inhibition Rate %= (A-B/A)
* 100] was used to calculate the percent inhibition rate (percentage of
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Comp.

4a

4b

4c

4d

cytotoxicity) in a triplicate assay where A and B represent the optical densities of
erlotinib (control) and test, respectively.

Statistical analysis

The nonlinear curve fitting program in GraphPad Prism was used to analyze the
ICs0 and MTT assay data of the tested compounds (4a-d) on A549 cells. A one-
way ANOVA with Tukey test was utilized to compare all groups inside the same
plate of MTT (prism and software). Statistical significance was defined as a value
of p > 0.05.

RESULTS

ADME results interpretation:

a) <5 hydrogen bonds donor b) <10 hydrogen bond acceptor

c) LogP<5 d) Molecular weight (M.Wt) <500.

Furthermore, the topological polar surface area (TPSA) has been calculated, as it
is a useful property related to the molecules' bioavailability. Passively absorbed
compounds with a TPSA < 140 A° are therefore believed to have high
bioavailability; otherwise, this number means the compounds gave low
bioavailability . The ADME prediction data obtained showed that all
compounds within the range of accepted values, these compounds have TPSA
below 140 A°. The bioavailability was 0.55 for all compounds, meaning they
reached systemic circulation. Lipinski's rule of five (RO5) is shown in table (1).
Also, all the derivatives fulfilled the topological descriptors and fingerprints of
molecular drug-likeness structure keys as Log P and Log S.

H-bond H-bo MR TPS Gl BBB Bioavailabil-  Lipinski
accep- nd A Abs permeant ity violation
tor do- (A°)
nor
5 1 114.8 7254 Hig NO 0.55 0
4 h
5 1 114.8 7254 Hig NO 0.55 0
4 h
5 1 1148 7254 Hig NO 0.55 0
4 h
5 1 1225 7254 Hig NO 0.55 0
4 h

Table 1. ADME result of the final derivatives
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Interpretation of docking results:

Energy minimization for ligands and the protein is needed to correct distorted
geometries by moving atoms to release internal constraints. The geometry is
repaired after reducing the energy, meaning a minimal amount of energy has
been obtained.

In order to predict the selectivity and binding energies of the ligands for the
target, the interactions between our ligands (4a-d) and the target in the modeled
complexes were examined. They observed the fitness function ability of this
complex by all desired compounds. The binding affinity of compounds (4a-d)
and human estrogen receptors were ranked based on their average PLP fitness
involved in the complex formation at the active sites. The PLP fitness of the
docked compounds on the target was found in the range of 82.23 to 91.94 with
their amino acid interactions as shown in table (2) and shown in figure (4 to 6). In
our work, the synthesized ligands (4b & 4c) gave promising docking results with
EGFR tyrosine kinase showed the best docking on PLP fitness (91.94 & 90.38),
respectively. At the same time, compound (4a & 4d) had PLP fitness (85.16 &
82.23), respectively, closely related to erlotinib score with PLP fitness (85.42).
Finally, there is a compatible correlation between our docking analysis and the
experimental results.

‘QQ

ASFZ76 (A)

AS S

Figure 5. 3D structural image of H-bond (green color) and brief contact interaction (red color) profiles for erlotinib binding

with EGFR (code of PDB: 4HJO). Erlotinib is administered in a ball-and-stick format, whereas amino acids are

administered as capped sticks.
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Figure 6. 3D structural image of H-bond (green color) and brief contact interaction (red color) profiles for compound 4b
binding with EGFR (code of PDB: 4HJO). Compound 4b is administered in a ball-and-stick format, whereas amino acids
are administered as capped sticks.
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Figure 7. 3D structural image of H-bond (green color) and brief contact interaction (red color) profiles for compound 4c
binding with EGFR (code of PDB: 4HJO). Compound 4c is administered in a ball-and-stick format, whereas amino acids
are administered as capped sticks.
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Protein Com-
data pounds
bank

da
Epi- 4b
dermal

Growth

factor 4¢
(EGFR)
Tyrosine

kinase 4d
code: — Erlotinib

(4HJO)

H-Bond interactions Short contact interactions

Bind- - - - - -
ing Amlr_m acid Amino acid residues
Ener- residues
gy
(PLP
Fit-
ness)
85.16  ASP 831, THR 766, CYS 751, THR 830, THR 766, ASP
THR 830 831, LYS 721, VAL 702
91.94 LEU 834 MET 769, ASP 831, VAL 702 (2), ALA 719
(3), LEU 834 (4), LEU 764 (3), 3 HOH
bridge with THR 830 & THR 766
90.38 LYS 721, THR 830, LEU 768, VAL 702, THR 830, HOH bridge
HOH bridge with with THR 830 & THR 766, LEU 753, ASP
THR 830 & THR 766 831, LEU 834 (11), LEU 764
82.23 LEU 721, THR 766 LEU 768, ASP 831, LEU 834
85.42 CYS 773, HOH GLY 695, CYS 773, HOH bridge with THR
bridge with THR 830 830 & THR 766, ASP 776, VAL 702 (2)
& THR 766

Table 2. The binding energies for our final compounds Interpretation of anti-proliferative evaluation against lung cancer

cell line.

Cell type

A459

Interpretation of anti-proliferative evaluation against breast cancer cell line

The anti-proliferative activity of synthesized compounds (4a-d) was
demonstrated by MTT assay and represent in table (3) that demonstrate
Compounds (4b & 4c) had the best and most potent anti-proliferative effect on
A549 cell line, with an ICso value of (6.14 & 14.8) uM respectively, compound
4b is about 4 times more active than erlotinib, while compound 4c about 1.7
times more than reference drug, which has an 1Cso value of 24.6 uM, implying
that compounds (4b & 4c) requires a lower concentration to inhibit cancerous
A549 cell growth than erlotinib. On the other hand, compound 4a showed a
closely related to erlotinib with I1Cso. Figure 8 shows the dosage response curve
of the 1Cso value of erlotinib on A549, while Figures 10 to 11 show the dosage
response curves of the IC50 value of our potent compounds.

Compound Compound Compound Compound Erlotinib

4a 4b 4c 4d

268uM  6.14pM  148uM  T775uUM 246 UM

Table 3. represents the 1Cso of synthesized final compounds and erlotinib
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Figure 10. Dose-response curve of 1Cso for compound (4c) on A549

DISCUSSION

The drug-like properties of our final compounds (4a-d) were calculated following
Lipinski's rule of five 28, This rule is also called Pfizer's rule of five (RO5). The
method has been widely used as a screening for compounds that might potentially
be used as a lead for drug discovery projects. In a sense, Lipinski's rule of five
relates to the oral administration of medicines that must possess the following
qualities to be administered orally %,

All final synthesized compounds (4a-d) were successfully docked using the
GOLD Suite program. The term "GOLD" refers to a "genetic strategy for
docking flexible ligands into protein binding sites 3. GOLD has been extensively
validated and has shown superior posture prediction rendering and virtual
screening outcomes 2. This is included in the GOLD Suite, which includes
additional software components such as Hermes, Mercury, Isostar, Conquest, and
GoldMine.
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CONCLUSION

The synthesis of designed compounds (4a-d) has been successfully achieved, and
then evaluation gives anti-proliferative. The result of in vitro evaluation indicates
that some compounds were strongly anti-proliferative against lung cancer cell
line activity like compounds (4a, 4b & 4c) on A549. While compounds (4b & 4c)
gave excellent anti-proliferative against EGFR tyrosine kinase cell line (A549),
these results are consistent with the docking study on EGFR tyrosine kinase
comparable with erlotinib. Additionally, the ADME evaluation showed that all
synthesized compounds fulfilled the Lipinski rule.
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