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ABSTRACT

Background: The rationale behind the study involved that in individuality benzimidazole-
based molecules demonstrates significant anti-proliferative activity; chalcone molecules
like xanthohumol are known to express noteworthy anti-cancer activity; benzamide
derived products show remarkable inhibition of HDAC (an emerging anti-proliferative
target) and styrene-based compounds possesses notable anti-tumor activity. Materials
and Methods: In this research, an attempt was made to synthesize and characterize
a series of hybridized molecules of the prototype (E)-N-(2-(1H-benzol[d]limidazol-2-yl)
phenyl)-2-(substituted-styryl)aniline which comprises of a benzimidazole function; along
with a chalcone (or styryl) moiety linked by a benzamide. The study involved screening of
the novel derivatives against non-small cell lung cancer cell line (H460; ATCC: HTB177)
and human colorectal cancer cell line (HCT116; ATCC: CCL-247) using Propidium lodide
assay. In silico docking study was also performed against protein tyrosine kinase (PDB
ID: 2J5F) to determine the probable mechanism of action of the novel compounds.
Results: The study reflected the profound role and positions of substitution on the phenyl
moiety of the benzimidazole system. The compound DSTYR4 displayed most potent anti-
proliferative activity with IC_  values of 2.98 yM against HCT116 cell line and 5.15 uM
against H460 cell line. Conclusion: The research fruitfully rejuvenates the potentials and
importance of small molecular weight ligands for experimental oncology.

Key words: Benzimidazole, Benzamide, Styryl, Chalcone, Hybrid, Anti-proliferative.

INTRODUCTION

Cancer is the leading cause of mortality and
morbidity after the heart diseases across the
globe which affected 8.2 million lives in the
year 2012." Despite enormous efforts in
developing newer leads and novel chemo-
therapeutic strategies for treating various
forms of cancer, this disease remained the
key concern across the globe. The need for
an urgent alternative or a search for unex-
plored classes of substances against cancer
cells remained the foremost need amongst
scientists, of which regulation of cellular

proliferation is the important approach to
understanding and regulate cancer.

Low Molecular Weight Ligands (LMWL)
have gained popularity in the modulation
of several targets owing to their therapeutic
smart characteristics. Heterocyclics, bi-cyclic
scaffolds, or hybridized compounds formed
by the fusion of a heterocyclic scaffold with
another molecule have shown better thera-
peutic activity than their parents, leading
to their popularity in modern chemothera-
peutics. Benzimidazole scatfold has offered
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several biological activities like anticancer,” anti-
microbial,? antimalarial®  anti-
hypertensive,® etc. Several marketed drugs such as
albendazole, mebendazole, tiabendazole, fenbendazole,
lansoprazole,
candesartan, mizolastine, bilastine, etc. are the classic
examples of 1,2- or 1,3-disubstituted benzimidazole.”
Benzimidazole remained one of the most promising
anti-cancer heterocyclic scaffolds which demonstrated
successful — anti-proliferative  activity along with
multifaceted attributes like inhibition of kinases?
interaction with nuclear targets,” increase sensitivity to
chemotherapy,'” reduces the chances of metastasis'
and reduces resistance of drug influx.'” A number of
benzimidazole hybrids like oxindole,” quinazoline,"
coumatin,”® pyrazole,'® etc. have demonstrated excellent
activity and have reached the hall of fame at this
moment.

anti-inflammatory,’

omeprazole, atacand, telmisartan,

Naturally occurring compounds having styryl func-
tion have started attracting the medicinal chemists in
synthesizing diverse styryl compounds and sequentially
screen them for various pharmacological activity. One
of such attempt gave 1-substituted-4-styryl[1,2,4|
triazolo-[4,3-a]quinoxaline  derivatives,'”” when these
compounds were tested for their biological impor-
tance, found to possess anticonvulsant activity. Once
synthetic compounds have proven the pharmacological
importance, large numbers of styryl substituted
compounds were synthesized with the hope to obtain
biologically important molecules. A large number of
compounds are known to exist having styryl function
attached to different heterocyclic nucleuses. From the
structures of naturally obtained styryl compounds and
their importance as anticancer agents, medicinal
then started to synthesize compounds
containing styryl function attached to different hetero-
cyclic rings and screened them for cytotoxic potential.

The rationale behind the study involved that in indi-
viduality benzimidazole-based molecules demonstrates
significant anti-proliferative activity; chalcone molecules
like xanthohumol are known to express noteworthy
anti-cancer activity; benzamide derived products show
remarkable inhibition of HDAC (an emerging anti-
proliferative target) and styrene-based compounds
possesses notable anti-tumor activity (Figure 1).>'%%
In this research, an attempt was made to synthesize
and characterize a series of hybridized molecules of
the prototype (E)-N-(2-(1H-benzo[d]imidazol-2-yl)
phenyl)-2-(substituted-styryl)aniline which comprises
of a benzimidazole function; along with a chalcone (or
styryl) moiety linked by a benzamide. The study involved
screening of the novel derivatives against non-small
cell lung cancer cell line (H460; ATCC: HTB177) and

chemists

CHALCONE

(Anticancer)

BENZIMIDAZOLE

{Anticancer) \

., STYRYL
~{Anticancer)

BENZAMIDE

(Anticancer)

Figure 1: The rationale behind the designing of (E)-N-(2-(1H-
benzo[d]imidazol-2-yl)phenyl)-2-(substituted-styryl)aniline
derivatives.

human colorectal cancer cell line (HCT116; ATCC:
CCL-247) using Propidium lodide assay. I silico docking
study was also performed against protein tyrosine
kinase (PDB ID: 2J5F) to determine the probable
mechanism of action of the novel compounds.

MATERIALS AND METHODS
Instrumentation

All chemicals used for synthesis were purchased from
Sigma-Aldrich and Merck. All other solvents and
reagents were of analytical grade were procured from
various commercial sources. Melting points were
measured on Perfit melting point apparatus and are
uncorrected. The infrared spectra were recorded in KBr
discs on Win IR FTS 135 instrument. The 'H-NMR
(400 MHz) spectra were recorded by Bruker spectrospin
DPX-300 NMR using TMS (Sigma-Aldrich) as an internal
standard. Mass spectra were obtained on JEOL-JMS-
DX 303 instrument. Elemental analyses (C, H, N) were
performed on Perkin-Elmer 240°C analyzer. All
compounds were within £0.4% of the theoretical values.
Thin layer chromatography was carried out using silica
gel G-coated TLC plates (Merck).

Synthesis of target compounds

Synthetic protocol for N-(2-(1H-benzo[d]imidazol-2-yl)
phenyl)-2-methylaniline (3)

1.26 ¢ (0.01 M) of o-chlorotoluene and 0.3 M of diiso-
propylethylamine (DIPA) were dissolved in dry ethanol
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Figure 2: Synthetic protocol for synthesis of (E)-N-(2-(1H-benzo[d]imidazol-2-yl)phenyl)-2-(substituted-styryl)aniline derivatives.
(1) DSTYR1: R = H; (2) DSTYR2: R = 2-Cl; (3) DSTYRS3: R = 4-Cl; (4) DSTYR4: R = 4-F; (5) DSTYR5: R = 2-OH; (6) DSTYR6: R =
4-OH; (7) DSTYR7: R = 2-NO,; and (8) DSTYRS: R = 4-OCH,.

and added to 2.09 g (0.01 M) of 2-(1H-benzo[d]imid-
azol-2-yljaniline (2). The content was refluxed in a
closed steel vessel for 12 h. The solvent was removed
under vacuum. To the remaining residue 50 mL of
chloroform was added and stirred till the solution was
affected. The organic layer was washed with water and
dried over sodium sulfate. The crude product was
precipitated by concentrating the solution and was then
purified by recrystallization (Figure 2).

Synthetic protocol for (E)-N-(2-(1H-benzo[d]imidazol-2-
yl)phenyl)-2-(substituted-styryl)aniline (DYSTR 1-8)
Equimolar quantities of different aldehydes and N-(2-
(1H-benzo[d]imidazol-2-yl)phenyl)-2-methylaniline  (3)
were taken in a 250 mL round bottomed flask and
dissolved in 20 mL of ethanol. Further, 10 mL of 20%
sodium hydroxide solution was added and the mixture
was stirred for 5 h. The reaction mixture was cooled
to room temperature and neutralized by adding cold
dilute hydrochloric acid drop wise. The obtained product
was filtered under vacuum and dried suitably.
N-(2-(1H-benzo[d]imidazol-2-yl)-phenyl)-2-styryl)aniline
(DSTYR1)

m.p. 112-114°C; yield: 66%, Rf: 0.36 [Benzene: Ethyl-
acetate (9:1)]; IR: 3345.23 (N-H str), 3109.04 (aromatic
C-H str), 1643.76 (aromatic C=C str), 1613.62 (C=C
str of alkenes); "H-NMR (6 ppm, CDCL): 6 4.1 (s, 1H,
N-H of benzimidazole ring), 8 6.9-8.1 (m, 17H, Ar-H) 6
5.1 (s, 1H, N-H, benzamine), 5 6.8 (d, 1H, vinylic), & 6.5
(d, TH, vinylic); MS (m/e): 387 [M+]; Elemental analysis
(%) found (calculated): C 83.45 (83.69), H 5.36 (5.46), N
10.71 (10.84).
N-(2-(1H-benzo[d]imidazol-2-yl)phenyl)-2-(2-
chlorostyryl)aniline (DSTYR2)

m.p. 78-80°C; yield: 60%; Rf: 0.42 [Benzene: Ethylac-
etate (9:1)]; IR: 3326.91 (N-H str), 3163.52 (aromatic
C-H str), 1621.11 (aromatic C=C str), 1600.32 (C=C str
alkenes); 'H-NMR (8 ppm, CDCL): & 4.4 (s, 1H, N-H
of benzimidazole ring), & 6.9-8.5 (m, 16H, Ar-H) 6 4.5
(s, 1TH, N-H of benzamine), 6.9 (d, 1H, vinylic), 6 6.5
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(d, 1H, vinylic); MS (m/e¢): 421 [M+]; Elemental analysis
(%) found (calculated): C 76.67 (76.86), H 4.37 (4.78), N
9.83 (9.90).
N-(2-(1H-benzo[d]imidazol-2-yl)phenyl)-2-(4-
chlorostyryl)aniline (DSTYR3)

m.p. 198-200°C; yield: 74%; Rf: 0.59 [Benzene: Ethyl-
acetate (9:1)]; IR: 3385.01 (N-H str) 3022.04 (aromatic
C-H str), 1639.42 (aromatic C=C str), 1602.00 (C=C str
of alkenes); 'H-NMR (6 ppm, CDCL,): 6 4.0 (s, 1H, N-H
ring), 8 6.8-7.7 (m, 16H, Ar-H) 6 4.5 (s, 1H, N-H of
benzamine), 6 6.2 (d, 1H, vinylic), d 6.5 (d, 1H, vinylic);
MS (m/e): 421 [M+]; Elemental analysis (%) found (cal-
culated): C 76.72 (76.86), H 4.69 (4.78), N 9.72 (9.96).
N-(2-(1H-benzo[d]imidazol-2-yl)phenyl)-2-(4-
fluorostyryl)aniline (DSTRY4)

m.p. 244-246°C; yield: 65%; Rf: 0.51 [Chloroform:
Methanol (9:1)]; IR: 3340.02 (N-H str), 3174.02 (aromatic
C-H str), 1624.09 (aromatic C=C str), 1610.29 (C=C
str of alkenes); "H-NMR (6 ppm, CDCL,): 6 3.7 (s, 1H,
N-H of benzimidazole ring), & 6.6-7.9 (m, 16H, Ar-H)
0 4.2 (s, 1H, N-H of benzamine), 8 6.5 (d, 1H, vinylic),
6 6.6 (d, 1H, vinylic); MS (m/e): 405 [M+]; Elemental
analysis (%) found (calculated): C 79.89 (79.98), H 4.92
(4.97), N 10.27 (10.306).
N-(2-(1H-benzo[d]imidazol-2-yl)phenyl)-2-(2-
hydroxystyryl)aniline (DSTYRS)

m.p. 66-68°C; yield: 60%; Rf: 0.51 [Chloroform:
Methanol (9:1)]; IR: 3283.82 (O-H str), 3034.08 (aromatic
C-H str), 1629.62 (aromatic C=C str),1602.22 (C=C
str of alkenes); "H-NMR (6 ppm, CDCL,): 6 4.0 (s, 1H,
N-H of benzimidazole ring), & 6.6-8.3 (m, 16H, Ar-H)
6 4.2 (s, 1TH, N-H of benzamine), & 6.6 (d, 1H, vinylic),
0 6.9 (d, 1H, vinylic), & 10.5 (s, 1H, Ar-OH); MS(m/e):
405 [M+]; Elemental analysis (%) found (calculated): C
80.31 (80.37), H 5.19 (5.25), N 10.31 (10.41).
N-(2-(1H-benzo[d]imidazol-2-yl)phenyl)-2-(4-
hydroxystyryl)aniline (DSTYRG6)

m.p. 78-80°C; yield: 70%; Rf: 0.56 [Chloroform:
methanol (8:2)]; IR: 3283.82 (O-H str), 3034.08 (aromatic
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C-H str), 1629.62 (aromatic C=C str),1602.22 (C=C
str of alkenes); "H-NMR (6 ppm, CDCL): 6 4.2 (s, 1H,
N-H of benzimidazole ring), 8 6.5-7.8 (m, 16H, Ar-H)
8 5.1 (s, 1H, N-H of benzamine), 8 6.6 (d, 1H, vinylic),
5 6.9 (d, 1H, vinylic), & 8.9 (s, 1H, Ar-OH), MS (m/e):
403 [M+]; Elemental analysis (%) found (calculated): C
80.09 (80.37), H 5.18 (5.25), N 10.35 (10.41).
N-(2-(1H-benzo[d]imidazol-2-yl)phenyl)-2-(2-nitrostyryl)
aniline (DSTYR7)

m.p. 192-194°C; yield: 60%; Rf: 0.40 [Benzene: Ethyl-
acetate (9:1)]; IR: 3305.34 (N-H str), 3109.04 (aromatic
C-H str), 1633.00 (aromatic C=C str), 1613.62 (C=C str
of alkenes), 1479.36 and 1507.37 (N=O str sym. and
antisym. respectively); 'H-NMR: (6 ppm, CDCL): 4.1
(s, 1H, N-H of benzimidazole ring), § 6.5-7.8 (m, 16H,
Ar-H) 6 5.1 (s, 1H, N-H of benzamine), 8 6.8 (d, 1H,
vinylic), 8 6.9 (d, 1H, vinylic); MS (m/e): 434 [M+];
Elemental analysis (%) found (calculated): C 74.89
(74.98), H 4.58 (4.66), N 12.52 (12.95).
N-(2-(1H-benzo[d]imidazol-2-yl)phenyl)-2-(4-
methoxystyryl)aniline (DSTYR8)

m.p. 264-266°C; yield: 60%; Rf 0.39 [Chloroform:
Methanol (9:1)]; IR: 3460 (NH str), 3050.04 (Ar C-H
str), 1602.62 (C=C str of alkenes), 1639.60 (Ar C=C stt),
1203.32(C-O str,Aryl-O-C) 'H-NMR (6 ppm, CDCL)) 6
1.2 (s, 3H, Methoxy) & 4.3 (s, 1H, N-H of ring), 6 6.5-8.2
(m, 16H, Ar-H) & 49 (s, 1H, N-H of benzamine),
0 6.8 (d, 1H, vinylic), 8 6.9 (d, 1H, vinylic); MS (m/e):
419 |M+]; Elemental analysis (%) found (calculated):
C 80.46 (80.55), H 5.49 (5.55), N 9.89 (10.00).

In silico molecular docking

The molecular docking of ligands into the 3-D X-ray
structure of protein tyrosine kinase (PDB ID: 2J5F)
was carried out using Molecular Design Suite (MDS)
software package (v. 3.5). The ligand-protein complex
was created based on the X-ray structure of proteins
obtained from protein data bank. All compounds were
constructed using Chem Draw Ultra v. 8.0 and the
energy minimization was done using the Merck Molecu-
lar Force Field (MMFEF) application. The work is initi-
ated by keeping the program parameter to their default
options and the docking was carried out by MDS into
the 3D model of the catalytic site of the enzyme.
The comparative docking experiments of designed
compounds with known kinase inhibitor imatinib were
performed. The Genetic Algorithm (GA) implemented
in the MDS has been used to dock inhibitors into the
catalytic site of the target.”’ The obtained results were
assessed in terms of the binding score.

Anticancer screening by Propidium lodide assay
(Pl assay)

The non-small cell lung cancer cell line (H460;
ATCC: HTB177) and human colorectal cancer cell
line (HCT116; ATCC: CCL-247) were procured
from NCCS, Pune. All cell lines were grown in media
RPMI1640 enriched with fetal bovine serum (10%). All
cell lines were grown under physiological conditions,
specifically at 37°C with 5% CO, and passed every
2-3 days. The cell lines were freeze at -20°C for 24 h
during which the seed cells (at a density range of 1500-
3000 cells/well) in 180 pL of culture medium in tissue-
culture-grade 96 well plate are allowed to recover for 24 h
in humidified 5% CO, incubator at 37 + 1°C. After
24 h, 20 uL solutions (1, 3, 10, 30, 100, 300 and 1000
uM of synthesized compounds dissolved in DMSO
not exceeding 0.5 % and in cell medium), was added to
wells and incubated for 48 h in humidified 5% CO, at
37 + 1°C. After incubation, the medium was removed
from wells and washed with Phosphate Buffered Saline
(PBS). About 100 uL. of PI working solution (7 pg/mL
pet well) was added and plates were stored at —80°C
overnight. After thawing, the fluorescence of plates was
measured using the POLAR star optima plate reader at
excitation 536 nm and emission 590 nm.*

The anti-cancer potentials of compounds were calculated
using the formula given below:

0 Cytotoxicity = {1 _ [corrected RFU of sample]} <100

corrected RFU control

Corrected control = [Average RFU of control -
Average RFU of blank]

Corrected sample = [Average RFU of sample -
Average RFU of blank]

Where, RFU: Relative fluorescence unit; Control: Well
containing cancerous cell and PI solution; Blank: Well
containing only PI solution.

Statistical analysis

The results acquired from experiments were expressed as
mean. The differences between the control and treated
groups were tested for significance using ANOVA
followed by Dunnett’s ~test, with P< 0.05 were considered
as significant.

RESULTS AND DISCUSSION
In silico docking

The docking analysis into the active site of enzyme
tyrosine protein kinase reveals that compounds having
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Table 1: Docking Score of the synthesized deriva-

tives.

Compound Dock Score
DSTYR1 -11.27
DSTYR2 -10.81
DSTYR3 -12.13
DSTYR4 -10.91
DSTYR5 -13.63
DSTYR6 -5.99
DSTYR7 -10.21
DSTYRS -13.23
Standard -13.48

docking score of -11.27 kcal/mol (DSTYR1), -10.81
kecal/mol (DSTYR2), -12.13 kcal/mol (DSTYR3),
-10.91 kcal/mol (DSTYR4), -13.63 kcal/mol (DSTYR5)
and -13.23 kcal/mol (DSTYRS), indicating affinity for
the compounds with receptor protein kinase. DSTYR5
and DSTYRS demonstrated the strongest affinity for
the enzyme as compared to other compounds in the
series. The low dock score for DSTYR5 compared to
standard imatinib, indicated stronger affinity for protein
kinase (Table 1).

Chemistry

The IR spectra demonstrated some important charac-
teristics of the synthesized molecules. The stretching of
the amides was predominantly characterized by peaks in
range 3280-3385 cm™. Two prominent features of the
aromatic ring were observed in the spectrum. An
aromatic C-H stretching in the range 3050-3200 cm’
and aromatic C=C stretching was identified in the range
1610-1650 cm™. The alkene (C=C) stretching was
primarily observed in the range of 1600-1610 cm™. The
'"H NMR signified the prominent structural features.
The amide proton appeared in the spectrum at two
different places. The protons of benzimidazole were
detected in the range 3.7-4.2 ppm, whereas the protons
of benzamide were located at 4.2-5.1 ppm. The peaks
observed at 6.6-8.5 ppm, represented the 16 aromatic
protons. The vinylic proton appeared prominently in
the range of 6.2-6.9 ppm. The mass spectra described
the base peaks corresponding or similar to their exact
molecular mass. In-depth analysis of the mass spec-
trum described few key distinguishing features. The
m/z 117.2 presented the benzo[d]imidazole fragment;
m/z 193.3 signified the 2-phenyl-1H-benzo[d]imidazole
fragment; and m/z 194.1 represented the (E)-1-amine-
2-styrylbenzene part, which is equivalent to their
molecular mass (Figure 3). Several fragment peaks also
appeared in the m/z range of 100-150. The elemental
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Figure 3: The fragmentation patterns of the prototype
compound and the obtained products.

Table 2: IC,, values of synthesized derivatives

against HCT116 and H460 cell lines.

Compound IC,, (MM) against

HCT116 H460
DSTYR1 83.3 59.3
DSTYR2 95.5 262.7
DSTYR3 20.81 14.67
DSTYR4 2.98 818
DSTYR5 4415 51.96
DSTYR6 57.5 52.25
DSTYR7 76.7 79.2
DSTYRS8 39.9 41.13
Standard

analysis of the compounds described the % of carbon,
nitrogen and hydrogen which were found in close agree-
ment with the theoretical value.

Anti-proliferative activity

The PI assay showed that compounds DSTYR3,
DSTYR4, STYR5 and STYRS exhibited tremendous
cytotoxic activity against HCT116 and H460 cell lines
(Table 2). The compounds DSTYR3 and DSTYR4 were
found to be the potent candidate with IC_ values of
20.81 uM and 2.98 uM against HCT116 cell line and
14.67 uM and 5.15 uM against H460 cell line, respectively.
The unsubstituted phenyl ring analog (DSTYR1) possess
mild anticancer activity with IC_ of 59.3 uM. Based
on the Structure Activity Relationship (SARs) and
rational designing of benzimidazole scaffold, the sub-
stituents and their positions played an imperative role
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in exhibiting anti-proliferative activity by modulating
various unknown targets. The electron withdrawing
substituents (Cl and F) results in an increase in anti-
cancer potential with the IC, value of 14.67 uM and
5.15 uM respectively for compounds DSTYR3 and
DSTYR4 against H460. The fluoro analog (DSTYR4)
having a log P value of 6.68, displayed the highest activ-
ity among all candidates, which might be indicative of
the fact that the phenomenon of lipophilicity may be
the driving factor. The lipophilicity (or hydrophobicity)
of a compound is a crucial physical property that influ-
ences bilipid membrane permeation, dissolution rate,
the bioavailability of compounds and controlling the
interaction of drugs with the biological systems. There-
fore, the candidate may interact with the target swiftly
as compared to other analogs. From the observations,
it was also noticed that analogs having electron
withdrawing group in para position (DSTYR3) were
privileged to express higher antiproliferative activity
than ortho (DSTYRZ2); whereas the analogs having
electron donating group in orthe position (DSTYRO)
presented better activity than para (DSTYRS).

CONCLUSION

The study revealed the potential of (E)-N-(2-(1H-
benzo[d]imidazol-2-yl)phenyl)-2-(substituted-styryl)
aniline as active anti-proliferative candidates. The study
reflected the profound role and positions of substitution
on the phenyl moiety of the benzimidazole system. The
compound DSTYR4 displayed most potent anti-
proliferative activity with IC, values of 2.98 uM against
HCT116 cell line and 5.15 puM against H460 cell line.
However, docking into the catalytic site of enzyme
protein kinase revealed no true correlation between the
cytotoxic activity data and the binding affinity of the
compounds. It may be assumed that all the synthesized
derivatives exerted their cytotoxic effect by any other
mechanism, which has not been tested in the present
work. Further, the work encourages medicinal chemists
of rationally selecting benzimidazole prototypes having
well defined MOA and SARs in designing more
effective inhibitors. In addition, it opens new avenues of
heterocyclic research for the development of anti-can-
cer derivatives. The research fruitfully rejuvenates the
potentials and importance of small molecular weight
ligands for experimental oncology.
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PICTORIAL ABSTRACT SUMMARY
- * A series of hybridized molecules of the prototype
Il 0 o
T, | (E)-N-(2-(1H-benzo[d]imidazol-2-yl)phenyl)-2-
SHALCONE (substituted-styryl)aniline which comprises of a
‘A""{‘""‘"" benzimidazole function; along with a chalcone
: /B (or styryl) moiety linked by a benzamide was
BEN.ZIMIDAZOLE STYRYL .
{Andcancer) \ (Anticancer) d651gned'
/ ©r * The compounds were characterized by sophisti-
DSTYR4 N7 : . .
ICso value 2.98 M (HCT116 cell line) R e cated analytical techniques (IR, NMR, Mass spec-
IC5, vaue 5.15 uM (H460 cell line) R .
Docking score -10.19 keal/mol / troscopy) and the structure was established.
DSTYR3 *  DSTYR3 was found to be a potent candidate with
ICs, value 20.81 uM (HCT116 cell line) ; .
Cso vauie 14.67 M (H460 cell line) BENZAMIDE 1C_ value of 20.81 pM against HCT116 cell line
Docking score -12.13 kcal/mol (Anticancer) 50 ) -
and IC, value of 14.67 pM against H460 cell line.

e DSTYR4 was found to be the most potent candi-
date with IC, values of 2.98 pM against HCT116
cell line and IC, value of 5.15 uM against H460
cell line.

* Docking score of -11.27 (DSTYR1), -10.81
(DSTYR2), -12.13 (DSTYR3), -10.91 (DSTYR4),
-13.63 (DSTYR5) and -13.23 (DSTYRS), indicat-
ing affinity for the compounds with receptor pro-
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