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Abstract
4-((E)-(7H-purin-6-ylimino)methyl)-3-ethoxyphenol (3
EA) was synthesized and characterized by UV, IR, H
NMR and '¥C NMR. The anticancer activity was
evaluated through a cell viability assay (MTT assay)
performed on two cell lines: Caco2 (Human colorectal
cancer cell) and A549 (Human lung cancer cell line).
The conformational analysis of 3EA was performed by
Density Functional Theory (DFT) methods using 6-31
G (d, p) basis set by Gaussian 03 program. The IR
frequencies were analysed by means of potential
energy distribution (PED%) calculation using the
vibrational energy distribution analysis (VEDAY)
program. The theoretical IR vibrational frequencies
and UV-Vis spectrum were found to be in good
agreement with experimental values.

The experimental NMR chemical shift values were
compared with the theoretical values obtained by the
DFT method. The stability of the molecule has been
analysed using Natural Bond Orbital (NBO) analysis.
The Schiff base 3EA was successfully synthesized,
structurally characterized and its theoretical studies
closely matched experimental results, confirming its
stability and potential anticancer activity. NBO
analysis, UV-Vis, IR and NMR data strongly support
the molecule’s conformational and electronic
properties.

Keywords: DFT, UV-Vis, IR, NMR, NBO analysis,
Anticancer activity, Caco2, A549, MTT assay.

Introduction

Adenine, one of the essential aromatic bases in the nucleic
acids DNA and RNA, plays a fundamental role in the storage
and transfer of genetic information. Derivatives of adenine
have attracted considerable attention in recent years due to
their diverse applications in medicine, biochemistry and
molecular biology. Notably, their antiviral, antibacterial and
anticancer properties have established adenine derivatives as
promising candidates in therapeutic research. Parallelly, 2-
ethoxy-4-hydroxybenzaldehyde, a functionalized
benzaldehyde, is known for its significant biological
activities including antimicrobial and antioxidant effects
attributed to its reactive chemical structure. Motivated by the
complementary properties of these two bioactive units, the
present study focuses on the synthesis of a novel Schiff base,
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4-((E)- (7H-purin-6-ylimino) methyl)- 3-ethoxyphenol
(3EA).

The objective is to comprehensively investigate the
synthesis, spectroscopic characterization (UV-Vis, IR, H
and 3C NMR), theoretical properties using Density
Functional Theory (DFT)® and biological activity through
MTT assays against CaCO, and A549 cancer cell lines. The
findings of this work are expected to contribute to drug
development efforts and to enhance the understanding of the
structural and biological behavior of adenine-based
derivatives.

Material and Methods

All chemicals and reagents were obtained from Sigma-
Aldrich and Loba Chemie and used without further
purification. The FT-IR spectra of the synthesized
compound 3EA were recorded in the range of 400-4000
cm! using the KBr pellet method. For UV-Visible analysis,
the spectrum of 3EA was recorded on a UV-Vis Double
Beam Touch Screen Spectrometer (Model LI-2900) using
ethanol as the solvent at ambient room temperature, with the
scan range set between 100-1100 nm. Proton (*H) NMR
spectra were recorded on a Bruker 400 MHz NMR
spectrometer using dimethyl sulfoxide (DMSO) as the
solvent.

Similarly, carbon (*C) NMR spectra were recorded on a
Bruker spectrometer at 100 MHz, also employing DMSO as
the solvent. All cancer cell lines were procured from the
National Centre for Cell Science (NCCS), Pune, India. The
cytotoxicity evaluation experiments were conducted and
analyzed by Athmic Biotech Solutions Pvt. Ltd.,
Thiruvananthapuram, India. In this study, the MTT assay
was employed to measure cellular metabolic activity as an
indicator of cytotoxicity.

Synthesis of 3EA: A mixture of adenine (0.001 mol, 0.1351
0), 2-ethoxy-4-hydroxybenzaldehyde (0.001 mol, 0.2833 g)
and potassium hydroxide (0.1 mg) was dissolved in ethanol
and placed in a 250 ml round-bottom (RB) flask. The
reaction mixture was refluxed at 60 °C for 90 minutes under
a water condenser until the solution changed to a dark red-
orange color. The progress of the reaction was monitored by
thin-layer chromatography (TLC) using a 1:1 (benzene:
petroleum ether) solvent system. After completion, the
reaction mixture was allowed to dry for 12 hours and the
crude product was recrystallized from ethanol. The resulting
yellow crystalline solid was obtained in 81% yield and
subsequently used for further spectral characterization.
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Scheme 1: Preparation of 4-((E)-(7H-purin-6-ylimino)methyl)-3-ethoxyphenol (3EA)

Figure 1: Optimized structure of 3EA.

Computational techniques: Density functional theory
(DFT) calculations were performed using the Gaussian 03W
program package with the B3LYP/6-31G (d,p) basis set. The
3EA molecule was designed and optimized to obtain its
minimum energy conformer. Ultraviolet-visible (UV-Vis)
spectroscopic analysis was conducted via Time-Dependent
Self-Consistent Field (TD-SCF) calculations, employing
ethanol as the solvent. Vibrational analysis was carried out
on the optimized structure using the same basis set, applying
a scaling factor of 0.9614 to correct the theoretical
frequencies. The potential energy distribution (PED) of the
molecule was analyzed using the VEDA* program.
Furthermore, NMR calculations were performed using the 6-
311+G (2d, p) basis set with DMSO as the solvent, applying
scaling factors of 181.6032 for 3C and 31.7838 for H
chemical shifts'®.

Spectral measurement:  4-((E)-(7H-purin-6-ylimino)
methyl)-3-ethoxyphenol  (3EA) (C14H13Ns07), Yield-
81%,Colour-Pale yellow solid; UV-VIS absorbance
(Ethanol, nm)-286,330,FT-IR (KBr, cm) 3355 (phenolic —
OH), 2981.00, 2801.00, 2695.00, 2600.00 (aromatic C—H),
1630.00, 1598.00 (C=N), 1444, 1417,1350 (aromatic C—N,
C-C, bending and twisting), 1383, 1307, 1251 (aliphatic C-
C-H bending);®*C NMR (100 MHz, DMSO-ds, ppm) —
166.81 ( C-OH phenolic carbon), 154.66, 152.22, 149.74,
141.31, 128.83, 117.24, 115.87, 111.11 (heteroaromatic
C),63.52 (CH,-0),15.21 (aliphatic CHs).'"H NMR (400
MHz, DMSO-dg, ppm) — 9.45 (aromatic -NH), 8.54, 8.09,
7.20, 7.10, 6.57 (heteraromatic H), 7.27 (imine), 3.98-3.93
(CH2-0), 1.31-1.28 (aliphatic CH3),Elemental analysis (%)
—Calculated: (C — 59.4, H — 4.63, N — 24.7, O — 11.3),
Experimental: (C — 60.07, H—4.97, N — 23.56, O — 11.25).

Results and Discussion

Geometry optimization of 3EA: The compounds 3EA is
theoretically constructed and optimized with basis set
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DFT/B3LYP- 6-31G (d,p)"%. The compound 3EA has 34
atoms and 148 electrons with C1 point group. Numbering for
the optimized structure for 3EA is shown in fig.1. The heat
of formation value of the compound is -965.51925448 a.u.

FT-IR computation of 3EA: The molecule 3EA consists of
34 atoms and hence 96 normal modes of vibrations and the
molecule belongs to C1 symmetry 3. All the modes are IR
active. The theoretical vibrational spectra of 3EA have been
calculated using DFT method with 6-31 G (d,p) basis set.
The calculated IR frequencies are scaled by a factor 0.9614.
In addition, theoretical IR vibrational spectra are interpreted
by potential energy distribution (PED%) calculation using
vibrational energy distribution (VEDA®) program °. The
normal modes assignment of the theoretical IR frequencies
is pictured and validated with Gauss view 5.0 program. The
normal modes are given in order of decreasing wavenumber
in table 1. None of the calculated vibrational frequencies
have any negative frequencies, showing that the optimized
structures are located at the ground state energy. The
experimental and theoretical spectra of the molecules 3EA
are picturized in fig. 2.

The IR spectral analysis of 3EA shows a strong O-H
stretching band at 3355 cm™ (theoretical 3669 cm™) and an
N-H stretching band at 3308 cm™ (theoretical 3531 cm™),
confirming the presence of hydroxyl and amine groups. C—
H stretching vibrations ** were observed between 2981
2801 cm™!, matching theoretical frequencies (3059-3023
cm!), indicating the structural integrity of aromatic and
aliphatic systems. The characteristic C=N stretch appears at
1630 cm™ (theoretical 1695 c¢m™), confirming successful
Schiff base formation 2. Aromatic and purine ring vibrations
4 were noted between 1598-1444 cm™ while the C-O stretch
appeared at 1307 cm™ (theoretical 1297 cm™), supporting
the phenolic structure. In-plane and torsional vibrations
below 1400 cm™, along with low-frequency ring
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deformations (1022-540 cm™), confirm the molecular
flexibility and planarity. The close match between
experimental and theoretical IR spectra verifies the
successful synthesis and structural integrity of the 3EA
compound.

UV-Vis analysis of 3EA: The compound 3EA is analysed
using a UV-Vis spectrophotometer with ethanol as solvent
215 The experimental and the theoretical absorbance for
3EA are illustrated in fig. 3 and respective energy
contributions are tabulated in table 2. In the UV-Vis
spectrum of 3EA, two main absorption bands are observed
at 330 nm and 286 nm, corresponding to T — 7* and mixed
T — 7*/n — 7* transitions within the conjugated system,
involving the imine linkage and aromatic moieties. TD-DFT
calculations (scrf = solvent: ethanol) predict absorption
bands at 319 nm, 294 nm and 282 nm, closely matching the
experimental results and validating the theoretical model.
The major transitions are assigned to HOMO — LUMO, H-
1 — LUMO and H-2 — LUMO, predominantly 1 — ©* in

% Transmittance

Res. J. Chem. Environ.

nature, indicating strong delocalization across the adenine
and benzaldehyde units.

Minor contributions from deeper orbitals (H-3, L+1, L+2)
explain fine spectral features. The close agreement between
experimental and theoretical data confirms an extended =-
conjugated system, suggesting enhanced electronic
communication, chemical reactivity and potential biological
activities such as DNA binding or anticancer effects.

NMR analysis of 3EA: The theoretical *C and *H NMR
spectrum of the compounds 3EA is computed with GIAO
method?® using the basis set B3LYP with 6-311-G + (2d,p)
and TMS as reference [scrf = (solvent = DMSO)] and the
isotropic values obtained in the calculations were subtracted
from the scaling factor of 31.783 ppm and 181.6032 ppm to
obtain the chemical shift for ‘H NMR and *C NMR
respectively 1718, The theoretical and experimental chemical
shift values of H and *C NMR are tabulated in table 3. The
experimental values of the compounds 3EA are in good
agreement with computed chemical shifts values.
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Figure 2: Experimental FT-IR spectrum of 3EA.
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Figure 3: Theoretical and experimental absorbance of 3EA.

https://doi.org/10.25303/2910rjce032039

34



Research Journal of Chemistry and Environment Vol. 29 (10) October (2025)
Res. J. Chem. Environ.

Table 1
Significant vibrational wavenumbers obtained for 3EA at B3LYP/6-31G (d,p) level of calculations
3EA
Mode Theoretical frequencies (cm™) Observed Vibrational assignment PED >20%
No. DFT/B3LYP/6-31G(d,p) frequencies
Unscaled Scaled frequency (cm™)
frequencies scaling factor =
0.9614

96 3817 3669 3355 V 018-H29 (100%)

95 3673 3531 3308 v ne-H23 (100%)

91 3182 3059 2981 Vv c1-H22 (100%)

89 3144 3023 2801 V c16-H27 (43%) + v ca17-H2s (57%) +v ca1-H32 (14%) +
Vv c21-H34 (19%)

86 3078 2959 2695 Vv c20-H30 (72%) + v coo-h31 (25%)

84 3008 2892 2600 v c11-tzs (100%6)

83 1764 1695 1630 v nz-c11 (78%)

82 1672 1607 v c1a-c15 (16%) + v ciz-c12 (15%)

81 1639 1576 v Noc1 (17%) +v neca (22%)

80 1612 1550 1598 v cis-c16 (34%)

79 1597 1535 v N2-c3 (13%) + v Ne-c5 (27%) + B ca-ng-co (12%)

77 1531 1472 1444 v N10-c9 (36%) + B H2a-co-n10 (14%)

75 1510 1451 v N2-c3 (10%) + B Hzz2-c1-N6(18%) + B Haz-c21-+34(19%)

72 1489 1432 1417 v c13-c14 (13%) + B na1-c20-Hzo0 (15%)

69 1411 1357 v N8-co (26%) + B Hzs-Ng-co (30%)

68 1398 1344 B H31-c20-H30 (14%) + T H30-c20-019-c13 (16%) + T Ha1-

1383 c20-019-c13 (28%)

67 1395 1341 v Ne-c1 (10%) + v ns-ca (30%) + B ca-ns-co (12%) + B
Ho4-co-n10 (13%)

66 1375 1322 1350 V C16-C17 (17%) +V ci13-c14 (10%) + VvV ci7-c12 (12%)

65 1368 1316 v N10-cs (28%)

64 1350 1297 1307 Vv o1s-c15 (26%0)

63 1338 1287 v nzcs (12%) + B nzzcine (16%)
B H3o-c20-c21 (49%) + T H3o-c20-019-c13 (15%) + T Ha1-

62 1319 1268 1251 c20-019-c13 (13%)

60 1276 1227 v N10-co (15%) + v ne-c1 (10%) + B Hzs-ce-n10 (26%0)
v o19-c13 (13%) + v c12-c11 (10%) + B H29-018-c15

58 1247 1199 1123 45%)

57 1235 1187 v c12-c11 (17%) + B H2g-018-c15 (20%)
B H30-c20-c21 (12%) + T H3o-c20-019-c13 (15%) + T Hao-

> 1193 1147 1022 21-c20-019 (10%) + T H3a-c21-c20-019 (10%)

54 1185 1139 938 B H29-018-c15 (19%) + P Hos-c14-c15 (24%) + P H27-C16-
c17(18%)

53 1154 1110 910 B H27-C16-C17 (22%) + B H87-C17-C18 (10%)

52 1112 1069 868 V N8-C9 (52%) + B H23-N8-C9 (22%)

50 1072 1030 846 V N7-C3 (15%) + B C4-N8-C9 (24%) + B H23-N8-C9 (16%)

49 1049 1009 v carc20 (31%)

48 1010 971 795 T Has-c11-N7-c3 (79%)

43 896 861 762 Vv 019-c20 (15%) + T H6-c14-c15-c16 (24%)

42 886 852 721 B N2-C1-N6 (28%) + B C5-N10-C9 (17%)

29 474 456 540 B c1s-c16-c17 (18%) + B o18-c15-c16 (13%) + B o19-c13-
c14 (26%)

v —stretching vibration;  — bending vibration; t — torsion;
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Table 2
Absorbance and contributions of 3EA computed by B3LYP/6-31G(d,p) TD-SCF DFT method

Name | Energy Wavelength (nm) Major contributions Minor contributions
(cm?) Experimental Theoretical
value value
3EA 31357.2 330 319 H-1->LUMO (30%), -
HOMO->LUMO (58%)
34026.9 286 294 H-1->LUMO (45%), | H-3->LUMO (9%), H-2->LUMO
HOMO->LUMO (26%) (39%), HOMO->L+1 (7%)
35447.3 - 282 H-2->LUMO (84%) HOMO->L+2 (9%)
Table 3
'H and *C NMR Chemical Shift for 3EA computed by B3LYP/6-311+G(2d,p) GIAO DFT method
3EA
Theoretical Experimental Theoretical Experimental
13C NMR | chemical shift | chemical shift | 'H NMR | chemical shift | chemical shift
values (ppm) | values (ppm) values (ppm) values (ppm)
C15 169.80 H23 9.533 9.450
C5 169.22 166.81 H22 9.101 8.542
Ci11 168.87 ' H25 8.753 7.276
C13 168.74 H24 8.584 8.093
C3 165.44 154.66 H28 7.937 7.202
Cl 159.27 152.22 H27 7.118 6.577
C9 150.79 149.74 H26 7.092 7.108
C17 145.95 141.31 H29 6.175 No peak
C12 125.62 128.83 H31 4.374
C4 120.03 117.24 H30 4.146 3.981-3.931
Cl4 116.85 115.87 H32 1.392
C16 114.12 111.11 H34 1.323 1.318-1.284
C20 75.40 63.52 H33 0.871
C21 14.84 15.21

The 3C NMR analysis of 3EA shows high theoretical shifts
(~169-168 ppm) for carbonyl and imine carbons (C15, C5,
C11, C13)¥, consistent with strong de-shielding.
Experimental values closely match, confirming Schiff base
formation. Aromatic carbons (C3, C1, C9, C4) appear
between 120-165 ppm, verifying the conjugated adenine
ring structure. Aliphatic and ether carbons (C20, C21) show
shift consistent with oxygen substitution and terminal
methyl groups. The *H NMR spectrum shows aromatic and
imine protons (H22, H23, H24, H25) between 9.4-8.0 ppm,
confirming proximity to electronegative groups.

Aromatic protons (H26, H27) appear as expected, while the
hydroxy proton (H29) is not observed, likely due to
hydrogen bonding. Methylene (H30, H31) and methyl
protons (H32-H34) are correctly positioned in downfield
and upfield regions respectively. The close match between
theoretical and experimental NMR data confirms the
structural integrity and successful synthesis of the 3EA
Schiff base.

NBO analysis of 3EA: The NBO (Natural Bond Orbital)
analysis provides insights into the electronic structure,
charge delocalization and stabilization energies of a
molecule. The NBO analysis of the compounds 3EA is
computed using B3LYP/ 6-31 G (d,p) basis set. The donor

https://doi.org/10.25303/2910rjce032039

bonding orbital (BD) and acceptor antibonding orbital
(BD*) and donor lone pair (LP) along with the E(2) value
are given in table 4. The energy E(2) is known as
stabilization energy, suggesting that larger is the E(2) value,
greater will be the stability. The higher is the occupancy of
a donor orbital, the more stable is the electron configuration.
The lower is the occupancy of an acceptor orbital, the more
available it is to accept electron density 1219,

NBO analysis of 3EA reveals strong m-conjugation and
delocalization, with significant stabilization energies from
n(N2-C3) — n*(C1-N6) (31.27 kcal/mol) and n(C4-C5) —
w*(N2—-C3) (31.57 kcal/mol) transitions. The n(C9-N10) —
n*(C4-C5) (21.08 kcal/mol) interaction further stabilizes the
imine linkage. A highly strong lone pair delocalization from
N8 — 7*(C9-N10) (46.65 kcal/mol) and C12 — n*(C16—
C17) (78.87 kcal/mol) enhances aromatic stabilization.
Moderate 6 — o* interactions, like 6(C1-N2) — o*(C3—
N7) and o(C3-N7) — o*(C11-C12), along with charge
transfer involving electronegative atoms (O, N), support
overall molecular stability. Minor contributions from C20—
C21 and O19-C20 bonds fine-tune the electron distribution.
These interactions collectively confirm the strong resonance,
hyperconjugation and electronic stability of the Schiff base
framework.
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Table 4
Second order perturbation theory analysis of fock matrix in NBO basis for 3EA
3EA
Donor NBO (i) Occupancy Acceptor NBO(j) BD* Occupancy E(2) in kcal/mol

(6)C1-N2 1.99 (6*)C3-N7 0.04 4.73
(m)C1-N6 1.87 (6*)C5-N10 0.03 6.70
(m)N2-C3 1.85 (n*)C1-N6 0.18 31.27
(6)C3-C4 1.98 (6*)C4-C5 0.05 3.54
(6)C3-N7 1.98 (6*)C11-C12 0.03 4.61
(r)C4-C5 1.78 (n*)N2-C3 0.22 31.57
(6)C4-N8 1.98 (6*)C5-N6 0.03 3.19
(6)C5-N6 1.98 (6*)C4-C5 0.05 1.72
(6)C5-N10 1.98 (6*)C3-C4 0.05 2.61
(m)N7-C11 1.96 (n*)N2-C3 0.22 4.73
(c)N8-C9 1.99 (c*)C3-C4 0.05 5.86
(m)C9-N10 1.92 (n*)C4-C5 0.05 21.08
(6)C11-C12 1.97 (6*)C3-N7 0.04 4.08
(6)C12-C13 1.97 (6%)C12-C17 0.04 3.15
(c)C12-C17 1.97 (6*)C13-019 0.03 4.12
(nr)C13-C14 1.83 (6" C15-018 0.02 3.40
(6)C13-019 1.99 (6*)C14-C15 0.02 1.62
(6)C14-C15 1.97 (6" C13-019 0.03 3.43
(6)C15-C16 1.98 (6*)C14-C15 0.02 3.43
(6)C15-018 2.00 (c*)C13-C14 0.02 1.44
(n)C16-C17 1.85 (6*%)C15-018 0.02 4.34
(6)019-C20 1.97 (c*)C13-C14 0.02 1.14
(6)C20-C21 1.99 (6" C13-019 0.03 0.74
(LP)N2 1.91 (6*)C1-N6 0.03 12.39
(LP)N6 1.91 (6*)C1-N6 0.03 12.78
(LP)N7 1.85 (n*)N2-C3 0.22 14.94
(LP)N8 1.62 (m*)C9-N10 0.16 46.65
(LP)N10 1.92 (c*)N8-C9 0.04 9.95
(LP)C12 1.09 (n*)C16-C17 0.18 78.87
(LP)O18 1.98 (c*)C15-C16 0.03 6.42
(LP)O19 1.94 (n*)C13-C14 0.18 10.58

Table 5

Percentage of viability for varying concentration of 3EA against Caco?2 cell line and A549 cell line

Concnteation ugimy | PPTOeS oAy of | Pereeageof by o
6.25 98.28 99.72
12.5 94.74 98.02
25 87.38 94.55
50 75.01 92.52
100 64.80 88.75
IC50 >100 pg/ml >100 pg/mi

Vol. 29 (10) October (2025)
Res. J. Chem. Environ.

Anti-cancer activity by MTT assay of 3EA: Anti-cancer
activity of the compound 3EA was studied by MTT assay?®
on two cancer cell line human cancer cells: Caco2 (Human
colorectal cancer cell) * and A549 (Human lung cancer cell
line). The anti-cancer activity of 3EA on the Caco?2 cell line
and A549 cell line is observed by measuring cell viability at
different concentrations (Table 5). The cytotoxicity of the
synthesized Schiff base 3EA was assessed against the Caco-
2 human colorectal cancer cell line using the MTT assay

https://doi.org/10.25303/2910rjce032039

across concentrations ranging from 6.25 to 100 pg/ml. Cell
viability progressively decreased from 98.28% (6.25 pg/ml)
to 64.80% (100 pg/ml), indicating a concentration-
dependent cytotoxic effect. Moderate cytotoxicity was
observed at 50 pg/mL (75.01%) and a more pronounced
effect at 100 pug/ml. However, the ICso value was determined
to be greater than 100 pg/ml, suggesting that 3EA exhibits
moderate to weak anticancer activity under the experimental
conditions with limited potency against the Caco-2 cell line.
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The cytotoxicity of the synthesized compound 3EA was
evaluated against the A549 human lung carcinoma cell
line'4. High cell viability was maintained across all tested
concentrations, ranging from 99.72% (6.25 pg/ml) to
88.75% (100 pg/ml), indicating only a mild, dose-dependent
cytotoxic effect. The ICso value exceeded 100 pg/ml,
confirming weak anticancer activity against A549 cells.
However, the low cytotoxicity profile suggests that 3EA
could serve as a promising candidate for further structural
optimization or as a component in combination therapies
aimed at enhancing anticancer efficacy while minimizing
toxicity to normal cells.

Summary

In this study, the Schiff base 4-((E)-(7H-purin-6-ylimino)
methyl)-3-ethoxyphenol (3EA) was synthesized by reacting
adenine with 2-ethoxy-4-hydroxybenzaldehyde and was
characterized using UV-Vis, FT-IR, *H NMR and *C NMR
spectroscopy. The UV-Vis spectrum exhibited two main
absorption bands at 286 nm and 330 nm, corresponding to ©
— 1* and mixed 1 — w*/n — w* transitions, which were
well-supported by Time-Dependent Density Functional
Theory (TD-DFT) calculations. The FT-IR spectrum
showed a strong O-H stretch at 3355 cm™, N—H stretch at
3308 cm™ and C=N stretch at 1630 cm™, confirming the
Schiff base linkage.

Aromatic and aliphatic C-H stretches were observed
between 2981-2801 cm™. The *H NMR spectrum indicated
aromatic and imine protons between 9.4-6.6 ppm, while 13C
NMR showed characteristic shifts around 168-169 ppm for
carbonyl and imine carbons. These results are in good
agreement with the theoretical calculations. The anti-cancer
activity of 3EA was evaluated against the Caco2 (human
colorectal cancer) and A549 (human lung cancer) cell lines
using the MTT assay. The compound demonstrated
moderate cytotoxicity against Caco2 cells, with cell viability
decreasing from 98.28% at 6.25 pg/ml to 64.80% at 100
pg/ml, although the ICso value was greater than 100 pg/ml,
indicating weak anticancer activity. In contrast, 3EA showed
minimal cytotoxicity against A549 cells, with cell viability
ranging from 99.72% to 88.75% across the tested
concentrations, confirming only mild cytotoxic effects. The
low cytotoxicity profile of 3EA suggests that while it has
potential as an anticancer agent, further structural
optimization is necessary to enhance its efficacy and potency
in cancer therapy.
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