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(A549) cancer cell line. GOLD software

(version 2021.2.0) was used to conduct a

molecular docking study;
the tested derivatives demonstrated significant anticancer activity compared to the reference
drug (erlotinib). PLP-fitness values for the final compounds are 79.81, 80.80, and 81.57,
respectively, whereas the reference ligand, erlotinib, had a value of 76.20. The synthesized
compounds were identified and characterized using physicochemical parameters (melting
points and Ry values), FTIR, *H-NMR, and 3C-NMR spectroscopy. According to the 1C50
values for the synthesized derivatives, compounds N4a and N4b exhibit outstanding anti-
proliferative activity with 1C50 value of (7.51, 7.68) UM against A549 cell line, compared to
erlotinib, which has an IC50 value of (11.5) uM.

Key words: 1,3-diazetidin-2-one, Docking Study, Lung Cancer.

Q9= Y =Ca Ja Vo) Ciliidia Gaand (o il anddil] g (andldd iy Jad) Aadalll A 3 ¢(@alds
QLEM dalaa JA\}S 3-\54@3\

FOA a8 i *gaga Juad jiia KLl ae jua

L palicwal) dealad) /lsual] LIS /4y suall ¢ LugsSl) £ 5

«duadAl)
Ledabial (Litall (8) (bl IS Leanily Lpariomi s Lgapanal o (gl- Yo Gt s -Te) Bana cliidia (g Al
) AY (YY),Y,0) syl GOLD gebin phadial o3, A54Q 2l (& At juull LA Lad i LAY L)
aoal) el Djie lajall Bliae 1508 Walis 6 cliidall coehl ¢ el elu Y Al
elsall dad S Lain AY,0V 5 A, A oVALAY e Al Sl PLPfitness a8 sl 55 (erlotinib).
.(erlotinib) 76.20

¢l peall it Ax5Y) Ciska Alaaiuly ((@el) dalae ady Jleuail) Lali) dlaslly 4 5l Claleall aladiuly
o Cpelal Aniiadl) CLS pall Ciasis gl & oA S gl G Vs sl sasll Gl A
V,01) @i 1C50 Ay Sl 13liaa 130 Ualds o) sedas N4bs N4a Soall of 8 sl cilS el [C50
Y 505 S IC50 (11.5) 4iesi &l 53 erlotinib S yes 45 i (AB49 4la Ik e )Y 505 Saa (V1A

A3l O e e adl elu N1 Al 50 () Yo oy e e 1A alidal) cilalgl)

AJPS (2024) 48


mailto:ph.farah.haidar@uomustansiriyah.edu.iq
https://orcid.org/

Al Mustansiriyah Journal of Pharmaceutical Sciences, 2024, Vol. 24, No.1

Introduction

Cancer is an advancing disease and is the
leading cause of death worldwide.[!
Malignant tumors result from various
temporal and spatial alterations in the
physiology of cancerous cells. The primary
hallmark of the illness is abnormal cell
proliferation or neoplasia®. Tumor cells'
invasion of adjacent tissues and distant
organs is the leading cause of morbidity
and mortality in most cancer patients.
Finding molecular differences between
cancerous and healthy cells has been the
primary objective of cancer research. Due
to a greater understanding of molecular
and tumor biology, cancer treatment
paradigms have shifted significantly over
the past fifteen yearstl. Previously, only
organs  of  origin or  essential
histomorphologic characteristics were used
to diagnose and treat cancer. Surgery,
radiation therapy, Chemotherapy,
combination therapy, and laser therapy are
common cancer treatments; however,
Chemotherapy is a promising treatment
option for cancer™. 90% of chemotherapy
failures are due to drug resistance during
cancer invasion and  metastasis.[
Numerous anticancer drugs directly
damage cancer cells' DNA, which has the
drawbacks of being non-specific and
having a high level of toxicity!®. Target
medicine has become a favored technique
for accessing tumors while avoiding
interstitial damage to healthy tissuel”l. The
epidermal growth factor receptor (EGFR)
is a cell-surface tyrosine kinase belonging
to the ErbB family!®. EGFR was the first
cell-surface receptor to be recognized as an
oncogene. Over thirty percent of breast
malignancies, sixty percent of non-small-
cell lung cancers, and forty percent of
glioblastomas either overexpress or include
activating mutations in EGFR family
members®l, Erlotinib is a potent and
selective inhibitor of the tyrosine kinase of
the human epidermal growth factor
receptor (EGFR), which has been approved
by the FDA for the treatment of NSCLC,

AJPS (2024)

49

(Research article)

pancreatic cancer, polycythemia vera (PV)
and other myeloproliferative disordersl.

Heterocyclic compounds are a family of
molecules that serve a crucial role in health
care and the development of prescription
drugs™. As a result, heterocyclic
structures have played a vital role in anti-
cancer treatment, appearing in a
varietyvariousy  available  anti-cancer
medicinesi*?, Nearly sixty percent of
FDA-approved small-molecule drugs are
nitrogen-containing  heterocycles,  with
four-membered rings being particularly
desirable scaffolds due to their structural
rigidity and ability to assume a distinct
three-dimensional (3D) structure*],

Materials and Methods

The FTIR spectrum was taken on a Tensor
27 Brucker (USA), Melting point was
measured by glass capillary tube on Stuart
melting point apparatus (UK), The proton
NMR (499.67 MHz) and carbon NMR
(125.66 MHz) spectra were determined by
Brucker (USA) utilizing DMSO as solvent.
(+)-(s)-Naproxen 99% and different aryl
aldehydes from Hyperchem company
(China), SOCI, from Thomas Baker
(India), Phenyl Isocyanate from Sigma-
Aldrich (Germany).

Synthesis of methyl (S)-2-(6-
methoxynaphthalen-2-yl) propanoate
[N1].

Naproxen (4.3 mmol) was dissolved in 15
ml dry methanol and chilled to (0 to -5)°C.
0.32 mL (4.5 mmol) of thionyl chloride
was added dropwise to the solution. The
solution was then brought to room
temperature, kept in a water bath at 40°C
for 3 hours, and refluxed at 65°C. The
mixtures were allowed to settle and
evaporate at room temperature. The
resulting mixture was diluted with 25 mL
of cold water, filtered, and washed twice
with a 10% w/v NaHCOs solution (2 x 10
mL). This resulted in the formation of
white crystals of [N1]. The product was
purified by recrystallization from absolute
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ethanol. TLC plates coated with silica gel
were used to track the reaction's
development.[*41,

White crystal, yield= 100%, m.p.= 88-
89°Cl*4l R¢ value = 0.75 (Ethyl acetate/n-
hexane/methanol 3:2:1). FT-IR (cm™):
1736 (C=0 ester). *H-NMR: § 1.50 (d,
3H, CHz3), 6 3.39 (q, 1H, CH), & 3.88 (s,
3H, ether OCH3), & 3.95 (s, 3H, ester
OCHa3), &6 7.16-7.80 (m, 6H, Ar H).
BCNMR: & 13.95, & 20.52, § 52.19, &
(110.72-148.93) signals of aromatic carbon
of rings, 6 168.71.

Synthesis of (S)-2-(6methoxynaphthalen-
2-yl) propane hydrazide [N2].

Compound [N2] was synthesized by
dissolving (0.244g, 1mmole) of compound
[N1] in 15 mL of absolute ethanol. The
solution received an excess amount of
hydrazine hydrate 99% (0.25 mL, 5
mmol). The mixture was refluxed for 8
hours. The solution was allowed to cool,
and then ice-distilled water was added to
precipitate the mixture. Then, to acquire
pure products, the product was purified by
recrystallization from absolute ethanol.
TLC plates coated with silica gel were
used to track the reaction's
development(*®],

Off-white fluffy powder, vyield= 80%,
m.p= 136-138 °Cl® R value = 0.5
(Acetone/petroleum ether 1:1). FT-IR
(cm™): 3303-3278 (NH2), 3205 (N-H),
1633 (C=0 of amide). *H-NMR: & 1.45 (d,
3H, CHs), & 3.69 (q, 1H, CH), & 3.88 (q,
3H, OCHj3), 6 4.27 (brs, 2H, NH>), & 7.15-
7.79 (m, 6H, Ar H), & 9.30 (brs, 1H, NH).
BCNMR: § 18.66, & 43.58, & 55.42, &
(105.95-157.30) signals of aromatic carbon
of rings, 6 173.27.

General procedure for the synthesis of
Schiff’s bases compounds [N3a-c].

To synthesize compounds [N3a-c], a
solution of suitable aromatic aldehydes
(Immole) in 10 mL of absolute ethanol
was stirred with 2-3 drops of glacial acetic
acid at room temperature for 30 minutes.
Then add (0.244g, 1mmo) of compound

AJPS (2024)

50

(Research article)

[N2], to 15 mL of absolute ethanol and add
to the first mixture, followed by stirring at
room temperature for 30 minutes and
refluxing at 70°C for 3 hours. The
mixtures  of  compounds  [N3a-e]
precipitated in a round bottom flask, and
the resulting precipitate was isolated via
filtration, rinsed with cold water, and
recrystallized from absolute ethanol. The
progress of the reaction was monitored by
silica gel-coated TLC plates.!*”]

(S)-2-(6-methoxynaphthalen-2-yl)-N'-
(pyridin-4-ylmethylene)
propanehydrazide (N3a)

Off-white fine powder yield= 81%, m.p=
194-195°C, Rf value = 0.62 (Ethyl
acetate/n-hexane 1:1). FT-IR (cm™): 3186
(N-H), 1671 (C=0 amide), 1657 (C=N of
pyridine ring), 1644 (C=N of imine). ‘H-
NMR:, & 1.50 (d, 3H, CHs), 3.42 (q,
1H,CH), & 3.85 (s, 3H, OCH3), 5 7.11-8.83
(m, 10H, ArH), & 8.60 imine H (s, 1H,
CH), & 11.49 (brs, 1H, NH). CNMR: §
18.49, 6 44.47, 6 55.60, & (106.16-157.49)
signals of aromatic carbon of rings, o
148.77, 6 175.67.

(S)-N’-(furan-2-ylmethylene)-2-(6-
methoxynaphthalen-2-yl) propane
hydrazide (N3b).

Off-white fine powder yield= 79%, m.p=
171-172°C Rf value = 0.875(Ethyl
acetate/n-hexane 1:1). FT-IR (cm™): 3204
(N-H), 1664 (C=0 of amide), 1643 (C=N
of imine), 1203 and 1015 (C-O-C furan).
'H-NMR: & 1.50 (d, 3H, CHs), & 3.79 (q,
1H, CH), & 3.87 (s, 3H, OCHs), & 6.61-
7.87 (m, 9H, ArH), 6 8.12 imine H (s, 1H,
CH), 11.30 (brs, 1H, NH). *CNMR:
18.63, 44.49, 55.61, (106.09-157.58)
signals of aromatic carbon of rings,
145.30, 175.34.

(S)-2-(6-methoxynaphthalen-2-yl)-N'-
(2-nitrobenzylidene) propane hydrazide
(N3c).

White powder yield= 83 %, m.p= 191-
192°C Ry value = 0.75(Ethyl acetate/n-
hexane/methanol 3:2:1) . FT-IR (cm™):
3189 (N-H), 1667 (C=0 of amide), 1648
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(C=N of imine), 1564 and 1370 (NO,). *H-
NMR: § 1.48 (d, 3H, CHzs), 6 3.40 (q, 1H,
CH), 6 3.85 (s, 3H, OCHas), & 7.07-8.24
(M, 10H, ArH), o 8.49 imine H (s, 1H,
CH), & 11.32 (s, 1H, NH). ¥*CNMR: §
19.00, 6 44.53, 6 55.60, & (106.14-157.57)
signals of aromatic carbon of rings, o
142.43,8 175.41.

General procedure for the synthesis of
1,3-diazetidine-2-one derivatives [N4a-
cl.

The synthesis of (N4a-c) was carried out in
a 100 ml round bottom flask. 1 mmole of
(N3a-c) was dissolved in anhydrous 1,4-
dioxane (25 mL), followed by the slow
addition of phenyl isocyanate (1.5 mmole)
dropwise at a temperature of 0- -5°C. The
resulting mixtures were stirred for three
hours at room temperature and refluxed for
(5-7) hours. After evaporating the solvent
at room temperature, the resulting solids
were washed with a mixture of ethyl
acetate: petroleum ether (1:1), filtered and
dried. Recrystallization from absolute
ethanol.[*%!

(2S)-2-(6-methoxynaphthalen-2-yl)-N-(2-
oxo0-3-phenyl-4-(pyridin-4-yl)-1,3-
diazetidin-1-yl) propanamide (N4a).
Off-white powder yield= 60%, m.p= 168-
169°C. FTIR (cm™): 3235 and 3282 (N-
H), 3190 (C-H of diazetidine ring), 1743
(C=0 of diazetidine ring), 1647 (C=0 of
amide overlapping with C=N of pyridine).
'H-NMR: § 1.49 (d, 3H, CH3), & 3.57 (q,
1H, CH),  3.86 (s, 3H, OCHa), & 6.95 (s,
1H, diazetidine CH), & 7.00-8.81 (m, 15H,
ArH), & 11.48 (brs, 1H, NH). ¥3CNMR: §
18.9, 6 44.42, 6 55.59, 6 66.81, 6 (106.11-
157.57) signals of aromatic carbon of
rings, 6 150.75, 6 153.01, 6 170.52.

(2S)-N-(2-(furan-2-yl)-4-oxo-3-phenyl-
1,3-diazetidin-1-yl)-2-(6-
methoxynaphthalen-2-yl) propanamide
(N4b).

Off-white powder yield= 60%, m.p= 178-
179°C. FTIR (cm™): 3325 and 3282 (N-
H), 3140 (C-H of diazetidine ring), 1729
(C=0 of diazetidine ring), 1647 (C=0 of

AJPS (2024)

51

(Research article)

amide), 1207 and 1029 (C-O-C of ether
overlapping with (C-O-C) of furan). 'H-
NMR: ¢ 1.48 (d, 3H, CHzs), 6 3.57 (q, 1H,
CH), 3 3.86 (s, 3H, OCHz), 6 6.99 (s, 1H,
diazetidine CH), & 6.59-7.85 (m, 14H,
ArH), § 11.28 (brs, 1H, NH). 3 CNMR: §
18.62, & 44.48, 6 55.60, 6 66.82, & (106.09-
157.57) signals of aromatic carbon of
rings, 6 153.01, 6 170.27.

(2S)-2-(6-methoxynaphthalen-2-yl)-N-(2-
(2-nitrophenyl)-4-oxo-3-phenyl-1,3-
diazetidin-1-yl) propanamide (N4c).
Off-white powder yield= 73%, m.p= 181-
182.5°C. FTIR (cm™): 3325 and 3271
(NH), 3186 (C-H of diazetidine ring), 1728
(C=0 of diazetidine ring), 1650 (C=0 of
amide), 1562 and 1342 (NO2 ). 'H-NMR:
8 1.47 (d, 3H, CHa), 5 3.52 (q, 1H, CH), &
386 (s, 3H, OCHs3), 6.95 (s, 1H,
diazetidine CH), & 7.06-8.20 (m, 15H,
ArH), § 11.29 (brs, 1H, NH). 3 CNMR: §
18.98, 6 44.50, 6 56.18, 6 66.82, & (106.11-
157.55) signals of aromatic carbon of
rings, 6 153.01, 6 170.18. The procedure of
the synthesis of the compounds was shown
in Scheme (1).

Computational Methods

To predict the binding configuration of
novel 1,3-diazetidin-2-one derivatives to
EGFR, docking  techniques  were
performed using GOLD Suite (v.
2021.2.0), a fully licensed CCDC tool.
Using CCDC Hermes Visualizer software
(version  2021.2.0), protein, ligand,
hydrogen bond interaction, short contact
and bond length calculations were
performed.

The Swiss ADME tool converts Chem
Sketch's ligands into SMILE names. It also
predicts the physicochemical properties
and pharmacokinetic stats of a molecule's
atoms. This is how BOILED EGG
calculates the lipophilicity and polarity of
molecules.

Replacing water molecules in the enzyme
PDB protein EGFR with hydrogen atoms
produces ionized versions and tautomeric
forms of its amino acid constituents.
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CheBio3D (version 16.0) utilized the MM2
force field.
By applying the default values for all
parameters, the CHEMPLP fitness
function is used to evaluate each candidate
solution. Then, distance- and angle-
dependent hydrogens are accounted for
when calculating steric complementarity
between proteins and their ligands. After
this, the candidate solutions are evaluated
according to the piecewise linear potential
function. This process produces each
candidate's binding mode, docking pose,
and binding energy, which are used to
evaluate the interaction between EGFR's
amino acid residues and the molecules we
created.

In vitro cytotoxicity

Cell Culture

The Human Lung Cancer Cell Line (A549)
was initially acquired from ATCC. This
cell line was stored in the Cell Bank of the
Tissue Culture Research Center at Al-
Mustansiriyah  University, specifically
within the College of Pharmacy.

Storage and Resuscitation of Cell Line.
The cells were cryopreserved under liquid
nitrogen (-80°C) for 24 hours. Upon
thawing at 37°C, 10 milliliters of fresh
medium were added, and the cells were
extracted by centrifugation. Subsequently,
the cells were resuspended in 25 mL of
fresh media and transferred to a 75 cm?
flask for cultivation.!*8!

Cell Maintenance.

Complete media consisting of 50 mL of
10% FBS, 5 mL of 1% L-Glutamine, and 5
mL of Penicillin-Streptomycin-
Amphotericin B100X were added to 500
mL of RPMI-1640 Medium used for
cultivating A549. The cells were cultured
in 75 cm? flasks in 95% humidified air at
37°C with 5% CO2. The cells were
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washed with 5 mL of sterile PBS after they
reached 90% confluence and then
incubated in trypsin solution at 37°C for 2
minutes to release them from the flask
bottom during a sterile passage. After
transferring the cell suspension to a 50 mL
conical tube, complete growth media was
added to bring the volume up to 50 mL.
After spinning the cells for 3 minutes at
1200 rpm, the resulting supernatant was
thrown away.[*"!

Cell Viability by MTT Colorimetric

Assay.
The purpose of this investigation was to
determine the impact of synthetic

chemicals [N4a-c] on the viability of lung
cancer cell lines wusing the MTT
colorimetric assay. A cell suspension (100
pl) was placed at a concentration of (5 x
10%) cells per well in each well of a 96-
well flat-bottom tissue culture plate, which
was then incubated for 24, 48, and 72
hours. Each drug was added to the cells at
a concentration of 5 M after 24 hours.
After the recuperation periods (24hr, 48hr,
and 72hr) were over, the cell culture
medium was discarded, and the cultures
were incubated at 37 degrees Celsius for 2
hours with a medium containing 10 | of
MTT solution (5mg/ml MTT powder in
PBS). After 2 hours, the medium was
discarded, and 100 | of DMSO was added
to each well, followed by 15-20 minutes of
incubation in the dark at room temperature.
The transmission wavelength (560-600
nm) was used to measure the optical
density of each plate (well) using a
Multiscan Reader. Using the following
formula, the rate of cell growth inhibition
(%  cytotoxicity)  was  calculated.
[Inhibition Rate percentage = (A-B/A)
*100] where [A and B] are, respectively,
the optical densities of the standard
(erlotinib) and tested substances. The test
was conducted in duplicate.[?%
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Scheme (1): The procedure of the synthesis of the compounds.

Determination of the Half-Maximal
Inhibitory Concentration (1C50).

Using a dose-response curve, it is possible
to calculate the IC50 of the tested
compounds. About the in vitro MTT assay,
the IC50 is the concentration of the tested
chemicals [N4a-c] necessary to reduce cell
viability by 50%. Using the obtained
results from the in vitro MTT experiment,
the 1C50 values for the investigated drugs
were computed 72 hours after their
exposure to the cells. The concentration
range of substances [N4a-c] utilized to
calculate 1C50 values was (500, 250, 125,
12,5, 62.5, 31.25, 15.62, 7.81, 3.90, and
1.95 uM).

Results and Discussion
Interpretation of synthesis results

The structure of compounds (N1) was
identified by melting point and Ry value,
FT-IR analysis, demonstrated that the
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broad peak of hydroxyl group of naproxen,
at 2500-3200 cm* disappeared. A signal at
(1736cm™) for compound (N1), showed
the existence of a carbonyl group of ester
(-C=0), instead of the (C=0) of the
carboxylic acid at (1724 cm?) for
naproxen, (1228cm™) for compound (N1)
vC-O-C stretching of ester. H-NMR
results have shown singlets of (-OCH3) of
ester at (3.95 (6, ppm) for (N1), and the
disappearance of broad peak of hydroxyl

group at 12.39 (8, ppm) for naproxen. 3C-
NMR showed peak for the carbonyl of the
ester at (174.99) (6, ppm) for (N1), while
the methyl group showed a peak at 52.34
(6, ppm). Infrared analysis (FT-IR) of
compounds (N2), displays the
disappearance of broadband at (1736 cm™)
assigned to the carbonyl group (C=0)
stretching of the ester of (N1), and the
appearance of a new band at (1633 cm™)
assigned to amide carbonyl group (C=0)
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stretching, as well as the (3303, 3278, and
3205 cm?) which are assigned to (-
NHNH:) group of (N2). *H-NMR spectra
showed broad singlet for NH2 protons of
hydrazide at 4.27 (8, ppm), and singlet for
NH proton of hydrazide at 9.30 (3, ppm)
for (N2). C-NMR showed the
disappearance of the methyl ester peaks
while revealing the carbonyl of the amide
at (173.27) (6, ppm).

FT-IR characteristic absorption bands of
(N3a-c) shows vNH stretching of amide at
(3204-3186 cm-), and combination band of
vC=0 stretching of amide and vC=N
stretching at (1671-1664 cm™). *H-NMR
spectra of compounds (N3a-c) showed
singlet for N=CH-Ar (imine proton) at
(8.12-8.60) (8, ppm), and disappearance of
the broad singlet for NH2 protons of
hydrazide. **C-NMR showed the peak of (-
CH) imine at (~142-145) (5, ppm).

the FT-IR characteristic absorption bands
of (Nda-c) showed N-H stretching
vibration of secondary amide at (3235,
3271 cm™), giving two peaks because of
hydrogen bond, In the presence of
hydrogen bonding, the N-H stretch is split
into two peaks: a lower frequency peak
and a higher frequency peak, the lower
frequency peak corresponds to the N-H
stretch in the hydrogen-bonded NH group,
while the higher frequency peak
corresponds to the N-H stretch in the non-
hydrogen bonded NH group. Also, vC=0
stretching of diazetidine ring at (1743,
1728 cm™), vC=0 stretching of amide at
(1650, 1647 cm™), -CH stretching of
diazetidine ring at (3190, 3140 cm™). *H-
NMR results have illustrated that the
characteristic singlet peak for the imine
proton has disappeared while showing a
singlet peak at (6.95-6.99) (6, ppm) of (-
CH) proton of cyclic urea. *C-NMR have
illustrated the characteristic singlet peak
for the imine carbon has disappeared while
showing the peak of (-CH) of the
diazetidine ring at (61.86-66.82) (3, ppm)
and carbonyl of diazetidine ring at
(153.01) (8, ppm) (N4a-c).
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Interpretation of docking results

The results of the docking study are the
prediction of the best molecular interaction
between the anticipated compounds (N4a-
¢) and the active binding sites of the EGFR
proteins. The inhibitory activities were
ranked by using the PLP fitness scores.
Because it binds to the amino acids (AAs)
residues of the active site via H-bonds and
other short contacts, docking studies
suggest that all of the anticipated
compounds have excellent binding
energies with receptor active pockets and
are likely to have promising activity with
EGFR proteins?'l. The referenced ligand
used to evaluate the binding, inhibition,
and novel compounds were compared to
erlotinib. All of the anticipated final
compounds, exhibited higher binding
energies, (79.81, 80.80, and 81.57) for
(N4a-c), respectively, than the standard
drug erlotinib, which gave PLP fitness
value of (76.20). Docking analysis showed
that VAL 702, LYS 721, THR830,
LEU820, MET769, LEU768, GLY772,
THR766, LEU764, and PHES832, for this
receptor and interact via hydrogen bonding
and transient contacts with the proposed
final ligand. Gold determines short contact
and hydrogen bond distances between a
protein atom and a proposed ligand.

Interpretation of ADME results

Drug similarity, or the degree to which a
new substance is similar to an existing
drug, is a crucial qualitative concept in the
drug design process. This is determined
from a compound's molecular structure
prior to synthesis and testing, while "lead
likeness" is defined as a compound's
similarity to the structural and
physicochemical properties of a "lead"
compound..??]

All the predicted compounds had a
bioavailability of 0.55 and TPSA of less
than 140 A°, indicating that they all
entered the systemic circulation. N4a and
N4b pass the blood-brain barrier (BBB),
whereas the N4c does not. (N4a and N4b)
had an affinity for P-gp, the protein
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responsible for preventing
chemotherapeutic agents from being
internalized by cells, while N4c does not.
As these compounds are P-gp substrates,
efflux transporters will expel them from

(Research article)

the cells™l. In addition, all predicted
compounds complied with the Lipinski
rule of five. ADME results were illustrated
in table 1)

Table (1) Output parameters of drug-likeness and ADME.

1 N4a 4 1 74.7 137.06
7

2 N4b 4 1 75.0 131.53
2

3 N4c 5 1 107. 148.09
7

Interpretation of Cytotoxicity Results

All  synthesized compounds exhibit
outstanding anti-proliferative activity, with
the exception of compound (N4c)
compared with erlotinib at 72 hours. The
IC50 values of compounds N4a and N4b
(7.51, 7.68) uM against A549 cell line,
relative to erlotinib, which has an 1C50
value of (11.5) uM, while compound N4c
IC50 value was 12.77 uM which is slightly

High Yes 0.55 0
High Yes 0.55 0
High No 0.55 0

higher than erlotinib IC50. The dose-
response curve of the synthesized
compounds at 72 hours shown in figures
(1, 2 and 3) for N4a-c, respectively. Also,
morphological alterations of A549 cells
following exposure to 62.5 uM of the
synthesized compounds (N4a-c) at 48
hours were shown under the microscope
when compared to A549 cells (control cell)
in Figure (4, a, b, ¢, and d)
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Figure (1): Dose-response curve of 1C50 for compound N4a at 72 hours.
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Figure (2): Dose-response curve of 1C50 for compound N4b at 72 hours.
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Figure (3): Dose-response curve of 1C50 for compound N4c at 72 hours.
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Figure (4): Morphological changes of A549 cell line after treatment with synthesized
compounds at 48 hours under the microscope. a: control, b: N4a, c: N4b, d: N4c.
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Conclusion

A new series of 1,3-diazetidine-2-one
derivatives were successfully anticipated.
In-Silico evaluation, including ADME
studies, predicted that all of the
compounds were passively and highly
absorbed from the GIT. Furthermore, all of
the newly anticipated compounds fulfilled
the Lipinski “rule of five.” The molecular
docking studies were conducted on the
novel final compounds (N4a-c), which
were the interaction of the ligands with
EGFR proteins, and showed magnificent
results in comparison to the reference drug
(erlotinib). Successfully synthesized all of
the intermediates (N1, N2, N3a-c) and the
final compounds (N4a-c). The synthesized
compounds were characterized using

melting point, and FT-IR spectroscopy,
and confirmed using *H-NMR spectra and
3CNMR. The synthesized compounds
were tested for their anticancer efficacy
against the A549 lung cancer cell line. All
of the produced compounds have
impressive  anti-proliferative  activity
except compound (N4c) has an IC50 of
12.77 uM, which is greater than erlotinib's
IC50 of 11.5 puM after 72 hours. The
cytotoxicity investigation and molecular
docking study on the novel compounds
(N4a-c) showed a very strong association.
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