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two methods either by synthesis of

chalcone derivatives initially (1a-d)
followed by reacting it with malononitrile and ammonium acetate to form (2a-d) or from a
one-pot synthesis of all reactants together to synthesis compounds (2a-e). Melting point, and
FT-IR spectra were used to characterize all the synthesized compounds and were confirmed
by 1H-NMR, and 13C-NMR spectroscopy. The final compounds (2a-€) were investigated in
vitro against A549 (lung cancer cell line) and WRL68 (human normal cell line). compounds
(2a, 2b, and 2e) produced marked cytotoxic activity with IC50 (24.62, 23.43, and 24.06
pg/ml) respectively, higher than what obtained from erlotinib with IC50 (25 pg/ml) as a
reference drug. Measuring the selectivity index (SI) reveals that all the compounds have high
selectivity especially compound (2a) being the most selective towards cancerous cells rather
than normal cells with SI two folds higher than erlotinib. The molecular docking study reveals
good binding to the EGFR kinase that has a good correlation to the MTT Assay results. In
silico ADME study exposes that this synthesized series not only have interesting activity but
also shows promised pharmacokinetic properties.
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Introduction

Cancer is the major leading cause of death
worldwide. Its accounts for one death out
of every six. This number indicates a real
crisis in worldwide public health and
healthcare systems. On the top of the list is
“lung cancer.”[]

This is an urgent medical need to discover
and innovate new approaches to control
cancer global issues. One of the challenges
that scientists face in developing highly
effective and selective anti-cancer drugs is
chemoresistance; a higher dose of
treatment is required for that, which leads
to greater toxicity in cancer patients [,
Therefore, researchers nowadays focused
on developing novel anticancer drugs to
fulfill this purpose. The epidermal growth
factor receptor (EGFR), which regulates
different cellular functions, is one of the
membrane proteins that has received
substantial study, this protein has also been
found to be mutated in lung cancer I,
Heterocyclic rings especially those that are
nitrogen-based, are among the most
important in chemistry because of their
diverse biological activities. particularly
Amino pyridine scaffolds have many
biological activities and have been
incorporated in many anticancer drugs,
examples of drugs approved by the food
and drug administration (FDA) containing
this moiety are illustrated in figure (1): the
three TKIs crizotinib for the treatment of
non-small cell lung carcinoma, bosutinib
for myelogenous leukemia and
pexidartinib for tenosynovial giant cell
tumor. Niflumic acid, tenoxicam, and
lornoxicam as anti-inflammatory
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analgesics, Lasmiditan an anti-migraine
drug, imiquimod for the treatment of
genital wart and basal cell carcinoma,
Dabigatran an anti-diabetic drug and
Sulfapyridine an antibacterial agent 81, A
literature review has shown that the high
therapeutic properties of amino
cyanopyridine have motivated researchers
over years to synthesize a wide number of
2-amino 3-cyanopyridine derivatives such
as anticancer [ antimicrobial [1213
anti-inflammatory4l,

According to our literature review and the
above-mentioned findings, we had an
interest in synthesizing novel cytotoxic
agents directed to EGFR as inhibitors
through modifying nabumetone a known
(NSAID) by incorporating  amino
cyanopyridine moiety, moreover
enhancing the cytotoxic activity through
the incorporation of varied lipophilic and
hydrophilic aromatic moieties. On the
other hand, the pyridine ring enhances the
hydrogen bond acceptor and donor with
the kinase region, where the naphthyl
group of the nabumetone confers a good
binding to the receptor and enhance the
pharmacokinetics properties.

All the new synthesized compounds were
screened in vitro against the lung cancer
line and normal cell line to investigate
their affinity to EGFR followed by
exploring the binding interaction of these
molecules with the targeted receptor by
molecular docking and in silico ADME
study to predict and study the
pharmacokinetic properties.
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Figure (1): FDA approved containing amino cyanopyridine moiety.

Experimental:

chemistry:

All the chemicals used in the preparation
of the series compounds were purchased
from Merck, Sigma Aldrich, Fluka, and
Hyperchem. Melting points were assessed
by an open capillary method using the
Stuart melting point instrument. The IR
spectra were measured by the Brucker

NaOH , MeOH

instrument. 1H-NMR plus 13C-NMR were
obtained with  Brucker 300 MHZ
spectrophotometer. TLC was used to
observe the reaction on silica gel (60) F254
Merck aluminum sheet, the spots were
revealed by exposure to UV light.

The general pathway that was adopted for
the synthesis of new compounds and their
intermediates is illustrated in scheme (1).
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Scheme (1): Synthesis of 2,3,4,6 substituted derivative of pyridine.
where R (a-e) = CHs, OCHs, ClI, NO,, OH, respectively.
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General synthesis procedure for the of
intermediates 1(a-d):

In a round flask, nabumetone (0.456g, 2
mmol), and one of the 4-substituted
benzaldehydes (a-d) (2 mmol) dissolved in
15ml absolute methanol followed by the
addition of freshly prepared alcoholic
NaOH solution (0.08gm, 2mmol in
methanol: D.W. (5:2.5ml) solvent system.
The mixture was then stirred for about 24
hr. at room temperature. Finally, the
precipitate was then filtered, washed with
distilled water until the filtrate neutralize
litmus paper followed by recrystallization
from methanol (15).

5-(6-methoxynaphthalen-2-yl)-1-(p-tolyl)
pent-1-en-3-one la

MP: (130-132°C), white powder, 91% of
yield, FT-IR cm™: 3048 (CH of aromatic),
2932 (CH of aliphatic), 1649 (C=0), 1606
(C=C adjacent to C=0), 1597 (C=C of
aromatic), 1263 (methoxy group). *H-NMR
(DMSO)(300 MHz): & ppm 2.36 (singlet,
3H, CHa), 3.04 (triplet, 2H, CHy), 3.14
(triplet, 2H, CHy), 3.88 (singlet, 3H,
OCHs), 6.90 (doublet, 1H, CH « to C=0),
7.15-7.43 (multiplet, 5H, Ar-H), 7.63
(multiplet, 3H, CH B to C=0 and Ar-H),
7.68-7.78 (multiplet, 3H, Ar-H). ). *C-
NMR (DMSO) (75 MHz) & ppm 21.53,
30.09, 41.74, 55.59, 106.22, 118.99,
125.98, 126.53, 127.15, 128.28, 129.05,
129.27, 130.06, 132.21, 133.27, 136.90,
140.93, 142.73, 157.26, 199.63.

5-(6-methoxynaphthalen-2-yl)-1-(4-

methoxyphenyl) pent-1-en-3-one 1b

MP:(126-128°C), milky powder, 89% of
yield, FT-IR cm™: 3034 (CH of aromatic),
2962 (CH of aliphatic), 1636 (C=0), 1600
(C=C adjacent to C=0), 1572 (C=C of
aromatic), 1246 (methoxy group); *H-
NMR (DMSO)(300 MHz): 6 PPM 3.04
(triplet, 2H, CH>), 3.09 (triplet, 2H, CH>),
3.81,3.87 (singlet, 3H, 3H, OCHa), 6.81
(doublet, 1H, CH a to C=0), 7.00-7.41
(multiplet, 4H, Ar-H), 7.61 (doublet, 1H,
CH B to C=0), 7.68 — 7.76 (multiplet, 5H,
Ar-H). C NMR (DMSO) (75 MHz) &
ppm 30.09, 41.74, 55.56, 55.78, 106.19,
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114.89, 118.97, 124.62, 126.50, 127.15,
127.46, 128.27, 129.04, 129.26, 130.71,
133.25, 136.94, 142.62, 157.24, 161.63,
199.44.

1-(4-chlorophenyl)-5-(6-methoxynap-
hthalen-2-yl) pent-1-en-3-one 1c

MP: (128-130°C), off-white crystals, 85%
of vyield, FT-IR cm®: 3050 (CH of
aromatic), 2964 (CH of aliphatic), 1683
(C=0), 1607 (C=C a to C=0), 1587 (C=C
of aromatic), 1247 (methoxy group), 769
(C-Cl). 'H-NMR (DMSO0)(300 MHz): &
ppm 3.04 (triplet, 2H, CHy), 3.12 (triplet,
2H, CHy), 3.86 (singlet, 3H, CHs3), 6.95
(doublet, 1H, CH a to C=0), 7.14-7.50
(multiplet, 5H, Ar-H), 7.63 (doublet, 1H,
CH B to C=0), 7.68 — 7.76 (multiplet, 5H,
Ar-H). BC-NMR (DMSO)(75MHz) §
29.92, 41.97, 5557, 106.20, 118.97,
126.50, 127.16, 127.56, 128.25, 129.03,
129.46, 130.58, 133.26, 133.94, 135.38,
136.80, 141.24, 157.25,199.44.

5-(6-methoxynaphthalen-2-yl)-1-(4-
nitrophenyl) pent-1-en-3-one 1d

MP: (135-137°C), brown powder, 72% of
yield, FT-IR cm™: 3052 (CH of aromatic),
2955 (CH of aliphatic), 1641 (C=0), 1603
(C=C a to C=0), 1580 (C=C of aromatic),
1518,1390 (NOg), 1265 (methoxy group);
H-NMR (DMSO0)(300 MHz):86 ppm 3.04
(triplet, 2H, CH>), 3.14 (triplet, 2H, CH>),
3.87 (singlet, 3H, CH3), 6.71 (doublet, 1H,
CH o to C=0), 7.15-7.40 (multiplet, 3H,
Ar-H), 7.63 (doublet, 1H, CH B to C=0),
7.68 — 7.77 (multiplet, 3H, Ar-H), 8.02
(doublet, 2H, Ar-H), 8.20 (doublet, 2H,
Ar-H).

General synthesis procedure for the 2-
amino 3-cyanopyridine series (2a-e):
Method A: a solution of each of
Nabumetone (0.228g, 1 mmol),
appropriate aromatic benzaldehyde (a-e)
(Immol), Ammonium acetate (0.616g,
8mmol), and Malononitrile (0.528g,
8mmol) in (15ml) absolute Ethanol were
allowed to heat under reflux in an oil bath
for (3-5hr.).
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Method B: a solution of chosen compound
(1a-d) (Immol), Ammonium acetate
(0.616g, 8mmol), and Malononitrile
(0.528g, 8mmol) were added in (12ml)
absolute Ethanol and allowed to heat under
reflux in an oil bath for (3 - 5 hr.).

For both methods, the reaction has been
monitored by TLC. A precipitate was
formed, it was filtered off while the
reaction mixture was still hot, followed by
washing the precipitate with iced distilled
water and acetone to afford the
corresponding compounds (16).

2-amino-6-(2-(6-methoxynaphthalen-2-
yl) ethyl)-4-(p-tolyl) nicotinonitrile (2a)
MP:(188-189°C), Beige powder, 85%
(method A) and 86% (method B) of yield,
FT-IR cm™: 3478, 3354 (NH.), 3047 (CH
of aromatic), 2958 (CH of aliphatic), 2212
(C=N), 1608 (C=N of pyridine), 1579
(C=C of aromatic), 1263 (methoxy group);
'H-NMR (DMSO0)(300 MHz): § ppm 2.38
(singlet, 3H, CHz3), 3.04 (triplet, 2H, CH>),
3.10 (triplet, 2H, CHy), 3.88 (singlet, 3H,
OCHja), 6.69 (singlet, 2H, NH>), 7.15-7.80
(multiplet, 11H, Ar-H). ). C-NMR
(DMSO) (75 MHz) & ppm 21.30, 36.09,
37.07, 55.61, 85.82, 95.47, 106.25, 116.69,
119.09, 126.76, 127.32, 128.05, 128.74,
128.99, 129.33, 129.64, 133.42, 135.21,
135.98, 139.47, 151.79, 154.11, 157.39,
161.91.

2-amino-6-(2-(6-methoxynaphthalen-2-
yhethyl)-4-(4-methoxyphenyl)
nicotinonitrile (2b)

MP:(174-179°C), Light yellow powder,
85% (method A) and 86% (method B) of
yield, FT-IR cm™: 3434, 3351 (NH.), 3054
(CH of aromatic), 2934 (CH of aliphatic),
2210 (C=N), 1606 (C=N of pyridine),
1569 (C=C of aromatic), 1269 (methoxy
group); *H-NMR (DMSO)(300 MHz): &
ppm 3.04 (triplet, 2H, CH>), 3.09 (triplet,
2H, CH), 3.82, 3.88 (singlet, 3H,3H,
OCHpg), 6.69 (singlet, 2H, NH>), 7.05-7.80
(multiplet, 11H, Ar-H). 3C-NMR
(DMSO)(75 MHz) & ppm 36.09, 37.07,
55.61, 55.78, 81.82, 95.13, 106.24, 114.50,
116.92 119.09, 126.75, 127.32, 128.06,
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128.99, 129.33, 130.20, 130.32, 133.41,
136.01, 151.69, 154.16, 157.39, 160.60,
162.02.

2-amino-4-(4-chlorophenyl)-6-(2-(6-
methoxynaphthalen-2-yl)ethyl)
nicotinonitrile (2c)

MP:(210-213°C), light yellow powder,
83% (method A) and 85% (method B) of
yield, FT-IR cm™: 3463, 3348 (NH>), 3051
(CH of aromatic), 2963 (CH of aliphatic),
2215 (C=N), 1609 (C=N of pyridine),
1577 (C=C of aromatic), 1264 (methoxy
group), 772 (C-Cl); tH-NMR (DMS0)(300
MHz): 6 ppm 2.90 (triplet, 2H, CH>), 3.08
(triplet, 2H, CH,), 3.88 (singlet, 3H,
OCHpa), 6.73 (singlet, 2H, NH>), 7.14-7.80
(multiplet, 11H, Ar-H). *C-NMR (DMSO)
(75 MHz) 6 ppm 36.08, 37.10, 55.61,
81.54, 96.05, 106.24, 116.45, 119.09,
126.75, 127.33, 128.05, 128.98, 129.12,
129.34, 130.75, 133.42, 134.70, 135.96,
136.90, 152.09, 154.05, 157.39, 162.20.

2-amino-6-(2-(6-methoxyna-phthalen-2-
yl)ethyl)-4-(4-nitrophenyl)
nicotinonitrile (2d)

MP:(220-222°C), light yellow powder,
74% (method A) and 72% (method B) of
yield, FT-IR cm™: 3466, 3355 (NH>), 3008
(CH of aromatic), 2966 (CH of aliphatic),
2210 (C=N), 1601 (C=N of pyridine),
1579 (C=C of aromatic), 1518, 1392
(NOy), 1257 (methoxy group); ‘H-NMR
(DMSO)(300 MHz): & ppm 2.99 (triplet,
2H, CH), 3.09 (triplet, 2H, CH,), 3.87
(singlet, 3H, OCH3), 6.76 (singlet, 2H,
NH,), 7.13-7.80 (multiplet, 9H, Ar-H),
8.33 (doublet, 2H, Ar-H); 3C-NMR
(DMSO)(75 MHz) 6 ppm 36.05, 37.12,
55.60, 87.21, 96.85, 106.23, 116.18,
119.10, 124.11, 126.75, 127.35, 128.03,
128.97, 129.33, 130.41, 133.42, 135.90,
144.38, 147.64, 152.32, 154.01, 157.40,
162.31.

2-amino-4-(4-hydroxyphenyl)-6-(2-(6-
methoxynaphthalen-2-yl)ethyl)
nicotinonitrile (2e)

MP:(218-220°C), mustard yellow powder,
83% (method A) of yield, FT-IR cm™:
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3406, 3328 (NH), 3001 (CH of aromatic),
2936 (CH of aliphatic), 2213 (C=N), 1609
(C=N of pyridine), 1572 (C=C of
aromatic), 1269 (methoxy group); *H-
NMR (DMSO)(300 MHz): & ppm 2.95
(triplet, 2H, CH>), 3.10 (triplet, 2H, CH>),
3.88 (singlet, 3H, OCHzs), 6.65 (singlet,
2H, NHy), 6.87-7.80 (multiplet, 9H, Ar-H),
7.86 (doublet, 2H, Ar-H); C-NMR
(DMSO )(75 MHz) & ppm 36.09, 37.07,
55.60, 85.83, 97.24, 107.70, 116.78,
119.22, 126.65, 127.34, 128.08, 129.06,
129.37, 130.07, 133.42, 134.09, 136.16,
151.79, 154.79, 158.65, 159.35, 162.01.

Cytotoxic activity

Anticancer activity of the final compounds
(2a-e) which we synthesized were tested
by MTT Assay which was performed
according to Freshney method (17). The
cytotoxic activity was studied in vitro
against lung cancer cell line (A549) and
normal cells (WRL-68) to assess their
selectivity towards EGFR. Erlotinib was
employed as a standard drug for cytotoxic
activity. The cells were obtained from
College of Biotechnology, Al-Nahrain
University. Cancer cells (1x10* to 1x10°
cells/ml) were allowed to grow in 96 flats
well plates, proceeded by incubation at 37
°C, and 5 % CO2 for 24 hrs. followed by
removing the medium and 2-fold serial
dilution of the desired compounds
concentrations ranging from (25-400
pug/mL) were added for 24 hrs. MTT
solution about (10 pl) was added, then
Plates were again incubated for a further 4
hrs. After incubation, the media were
cautiously removed followed by adding
100 pL of solubilization solution for 5 min.
By wusing an ELISA reader for
measurement at 575 nm wavelength. The
optical density data was applied to
statistical analysis by Prism pad software
to evaluate the 1Cxo.

Molecular docking

The molecular docking studies for the new
synthesized  molecules (2a-e)  were
performed wusing The CCDC GOLD
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(Cambridge Crystallographic Data Center)
(version 5.6.2)(18). Hermes visualizer
program (versionl.9.2) is used to visualize
receptors, ligands, interactions (H bonds,
short contact), and the active site (19,20).

Ligand and
preparation.
The crystal structure of the EGFR was
taken from the Protein Data Bank (PDB
ID:4HJO)(21,22), ChemDraw (version
19.1) was employed for drawing all the
ligands structures, then convert them to the
3-D structures by Chem3D (version 19.1)
and to minimize their energies by MM2
force. H atoms were added to the ligand-
receptor complex and H,O molecules were
removed(23).

protein receptor

Molecular docking approach

The docking process is initiated by putting
up the receptors in Hermes Structure
visualization software. Chemscore kinase
was utilized as a configuration template
and CHEMPLP as a scoring function and
for recording all the solutions by its fitness
function. The molecules' interaction with
the residue of the EGFR was checked
using docking outcomes which were the
docked posture, binding mode, and the free
energy of binding.

ADME and physiochemical properties

The SwissADME server was utilized to
evaluate the  physicochemical and
pharmacokinetic properties of 2(a-e).
ChemDraw (V. 19.1) was utilized to
generate the chemical structure of the
intended molecules, which was then
transformed to SMILE to complete the
ADME prediction in the webserver

(24,25).

Results and discussion

Chemistry

Initially, the Kketone represented as

nabumetone reacts with the appropriate
aromatic benzaldehydes (a-d) catalyzed by
a base in an aldol condensation to form
chalcone series (la-d) and then
cyclocondensation ~ with  ~ Ammonium
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acetate and Malononitrile to form (2a-d).
furthermore, the same final compounds
(2a-e) were prepared by mixing all the
reactants (Nabumetone, one of the 4-
substituted benzaldehydes, malononitrile
and ammonium acetate) in a suitable
amount of solvent. The reaction progress
for the two methods was monitored by
TLC. The intermediates (1a-d) and final
compounds (2a-e) were identified and
confirmed via their FT-IR, *H-NMR, and
13C-NMR spectra data. for example, the H-
NMR data for compound (1a) showed two
doublet bands for the o and P vinylic
protons at (6.90) and (7.63) respectively.
The IR data for (2a) showed a distinctive
band at (3478, 3354) cm™ and (2212) cm'?
for the NH2 and C=N respectively, and the
H-NMR for (2a) showed a singlet peak

(Research article)

related to NH> protons at (6.69) ppm; the
C-NMR showed a new peak for C=N at
(116.69) ppm.

Cytotoxicity activity

Compounds (2a-e) that we synthesized
were studied to determine their cytotoxic
activities in vitro on lung cancer cell line
(A549) by MTT Assay and using Erlotinib
as a reference drug at five different
concentrations (25, 50, 100, 200, 400
pug/mL). the cells treated with the
compounds to get the ICso values. The
compounds were also tested against
normal cells (WRL-68) to determine the
new compound's selectivity toward cancer
cells and their safety. The ICso and the
selectivity index (SI) values were outlined
in table (1).

Table (1): the I1Cso of the new tested compounds (2a-e) and erlotinib as a positive control

with their SI.
Comp. I1Cs0 ICs0 Sl
ug/ml (A549) pg/ml (WRL68)
2a 24.62 411.9 16.73
2b 23.43 120.2 5.13
2C 70.6 209.9 2.97
2d 79.4 355.5 4.47
2e 24.06 148.9 6.18
Erlotinib 25.08 214.5 8.55

According to the mentioned values, the
newly synthesized compounds (2a, 2b, 2e)
showed comparable anticancer activity.
The most remarkable cytotoxic effect was
noted for compound (2b) with an 1Cso of
23.43 (ug/ml), making it as effective as the
standard medication erlotinib, with an 1Cso
of 25.08 (ug/ml). While compounds (2c
and 2d) have higher ICs (70.6 and 79.4
pg/ml)  than  Erlotinib, which means
that they possess lower anticancer activity
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than it. The synthesized compounds are
proven to have little effect on normal cells
as the concentration required for the
cytotoxicity activity on normal cells
(WRL68) (120.2-411.9 pg/ml) are much
higher than those required on cancerous
cells (A549) (23.4-79.4 pug/ml). This
indicates that those molecules are safe on
non-cancerous cells as notable by their
ICs0, the compound recognizes to be
highly selective when the SI >3 (26).
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Figure (2): viability% curve of compou-nds (2a-e) and erlotinib in lung cancer cell line
(A549) after treating by (25-400 pg/mL).
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Figure (3): viability% curve of compou-nds (2a-e) and erlotinib in human normal cell
line (WRLG68) after treating by (25-400 pg/mL).

Molecular docking

the docking study of the new compounds
and the standard drug erlotinib results were
shown in table (2) and figures (4, 5, 6,
and 7). Docking results illustrate that all
the docked compounds (2a-e) have binding
energies comparable to that of erlotinib in
the proteins’ active site, suggesting a
potential interaction with the EGFR
protein,
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as it binds through H bonding in addition
to other short contacts that improve the
binding. the docking results for compound
(2a) revealed that it forms a hydrogen bond
with MET 769 via NH2 moiety and 7 short
contacts with different amino acids (4
bonds through the ethylene bridge, 2 bonds
through the naphthyl group, 1 bond with
the methoxy group).
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Table (2): The free binding energies of the final derivatives and erlotinib in EGFR.

Compound EGFR Amino Amino Acids involved in short contact
Binding Acids Interactions
Energy Involved in
(PLPFitne | H- bonding
Ss)
2a 86.5 MET 769 LEU 764, ASP 831, LEU 820, ALA 719, VAL
702 (3)
2b 87.3 - LEU 768, LEU 694, LEU 820, VAL 702, LEU
764.
2c 84.25 MET 769, 2 | MET 769, LEU 694 (4), LYS 721 (3), VAL 702
HOH bridge | (5), THR 766, ASP 831 (2), MET 742, LEU 753
with THR
766 & THR
830.
2d 76.99 MET 769 CYS 773 (2), LEU 768, LEU 834, ASP 831,
THR 766, ALA 719, VAL 702 (4), LEU 697 (3)
2e 86.14 - LEU764, LEU 820, LEU 694 (2), LYS 704,
LEU 768
Erlotinib 85.44 LYS704 | CYS773,GLY 695, HOH bridge with THR 830
& THR 766.

Figure (4): The orientation and the binding interaction of compound (2a) inside EGFR
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Figure (5): The orientation and the binding interaction of compound (2b) inide the
EGFR.

Figure (6): The orientation and the binding interaction of compound (2e) inside
the EGFR.

f'l\ 5 . > = ; / x‘_-_“ :4
Figure (7): The orientation and the binding interaction of erlotinib inside the EGFR.
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ADME and physiochemical properties
The pharmacokinetic properties of the
synthesized molecules were analyzed
(absorption, distribution, metabolism, and
excretion), The drug-like features of all
molecules were investigated as shown in
table (3). Lipinski's rule of five, this rule is
extensively devoted as a filter for
molecules that will probably be utilized as
a lead for drug innovation design. In a
brief, Lipinski's rule of five relates to the
orally taken drugs that must contain the
following features to be able to be
administered

(research article)

orally:(1) < 5 hydrogen bonds donor (2) <
10 hydrogen bond acceptor (3) MlogP < 5
(4) molecular weight <500. The
topological polar surface area (TPSA) was
also measured, as this is a crucial
characteristic of drug bioavailability (27).
All the compounds obey the Lipinski rule
with no number of violations, all have
TPSA less than 140A ranging from (71-
117 A) with high gastrointestinal
absorption and no permeation through
blood brain barrier so these molecules are
expected to not cause any CNS side
effects.

Table (3): ADME results of the targeted new compounds

Comp | H- H- MW | Log Po/w | Lipinski | TPSA | Rotatable | Gl BBB
donor | acceptor (MLOGP) | violation bonds abs | permeate

2a 1 3 393.4 3.47 Yes 71.93 5 High No

2b 1 4 409.4 2.91 Yes 81.16 6 High No

2C 1 3 413.9 3.74 Yes 71.93 5 High No

2d 1 5 424.4 2.31 Yes 117.75 6 low No

2e 2 4 395.4 2.71 Yes 92.16 5 High No
Conclusion pharmacokinetic properties since they are

A new series of nabumetone derivatives
were properly synthesized. Their structures
were confirmed by FT-IR, *H-NMR, and
13C-.NMR spectra. cytotoxic activity
evaluation of the compounds against the
A549 (lung) cancer cell line and WRL68
(normal) cell was performed. Among the
examined compounds the most promising
cytotoxic agents were (2a, 2b, and 2e) with
ICs0 values of 24.62 pg/ml, 23.43 pg/ml,
and 24.06 pg/ml respectively compared to
erlotinib. The selectivity index study from
testing the compounds against normal cells
showed that all the compounds are safe on
normal cells and selective towards
cancerous cells as shown from their high
ICso values ranging from (120.2-411.9
pg/ml). molecular docking for ligands
interaction with  EGFR protein was

performed and the findings were in
agreement with In vitro results. The
ADME study results revealed that
compounds (2a-2c, and 2e) have promising
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highly absorbed by GI tract and don’t
penetrate the BBB, they also comply with
the Lipinski rule.
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