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Abstract

Many epithelial cancers overexpress the inducible cyclooxygenase-2
COX-2, which is thought to be the cause of NSAIDs’ antitumor effects.
While ketoprofens (Ket) are well-known NSAIDs and analgesics, their
anticancer potential has not yet gotten much attention, despite the fact that
they are used to treat mild to moderate pain, fever, and inflammation. Ef-
fective drugs can be expensive, time-consuming, and labor intensive to in-
troduce in a traditional or customary method. Contrarily, computer-aided
drug design, commonly referred to as In Silico drug design, is a relatively
recent method for high-throughput screening of a vast database of chem-
icals. By producing hits for lead compounds in less time and at a lower
cost, the In Silico virtual screening technique assists in the development of
innovative medications. The compound 1 shows the least binding energy
value which -9.9 while compound 2 shows the highest which is -7.7. The
overall purpose of this study is to assess the potential of different ketopro-
fen amides and to determine the effectiveness of these amides on the tar-
get protein COX-2 (PDB ID: 3Q7D). Additionally, this research compares
and characterizes the ADMET profiles of the target ligands, ketoprofen
amides. The drug score revealed that ketoprofens adhere to all regulations,
is not hazardous, and is not carcinogenic.

Keywords: NSAIDs; Ketoprofen amides; Cyclooxygenase (COX-2); In-
hibitors; Molecular docking; ADMET

Introduction

Non-steroidal anti-inflammatory drugs (NSAIDs), accord-
ing to several experimental, epidemiological, and clinical
research, are potential anticancer drugs and may lower the
chance of developing colon, lung, liver, and other cancers
[1,2]. Many epithelial cancers overexpress the inducible
cyclooxygenase-2 COX-2, which is thought to be the cause

of NSAIDs’ antitumor effects, albeit the exact mechanism
is yet uncertain [3]. The stimulation of apoptosis, blockage
of angiogenesis, or direct reduction of cancer cell develop-
ment by disrupting signal transduction pathways important
for cell proliferation are further examples of the antineo-
plastic actions of NSAIDs [4]. Aspirin, sulindac, piroxicam,
ibuprofen, and indomethacin are examples of non-selective
COX-1/2 inhibitors. Celecoxib and NS 398 are examples
of COX-2 selective inhibitors. Regardless of COX-2 ex-
pression, both have been demonstrated to have potent an-
ti-proliferative effects, notably causing G1 cell cycle arrest
or death, in a number of tumour cell lines. Together, our
results imply that NSAIDs may at least partially exert their
growth-inhibitory effects via COX-independent pathways.
Cyclooxygenase-2 (COX-2) oxygenates arachidonic acid,
2-arachidonoylglycerol, and the endo-cannabinoids arachi-
donoylethanolamide [5]. Numerous mild, competitive in-
hibitors of arachidonic acid oxygenation were shown to be
powerful inhibitors of endocannabinoid oxygenation when
a series of COX-2 inhibitors (ketoprofenamides) were eval-
uated.

While ketoprofens (Ket) are well-known NSAIDs and an-
algesics, their anticancer potential has not yet gotten much
attention, despite the fact that they are used to treat mild to
moderate pain, fever, and inflammation [6]. Due to the rel-
atively short plasma half-lives of many ketoprofen drugs,
frequent dosages are necessary to sustain the therapeutic
impact [7]. Numerous NSAID derivates have been creat-
ed, serving as possible pro-drugs, to reduce adverse effects,
lengthen plasma half-life, and boost water solubility or li-
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pophilicity. For instance, many NSAID derivatives were
produced as possible pro-drugs, including aliphatic and ar-
omatic esters and amides, as well as amide derivatives with
covalently attached anti-oxidant moieties [8]. The NSAID
naproxen’s phenolic ester and amide derivatives have also
been demonstrated to have anti-oxidative and anti-prolifer-
ative properties. In addition, the amide derivatives tended
to be more potent cell proliferation inhibitors than similar
esters, and they were all more potent than naproxen alone.

[9].

Effective drugs can be expensive, time-consuming, and
labor-intensive to introduce in a traditional or custom-
ary method [10]. For instance, high-throughput screen-
ing (HTS) uses multiple-well microplates and automated
processing to assess a huge number of potential drug-like
compounds to enhance drug development [11]. HTS should
also have enough resources because processing specific
HTS program costs money and necessitates the employ-
ment of robotic machines [12]. Contrarily, computer-aided
drug design, commonly referred to as /n Silico drug design,
is a relatively recent method for high-throughput screen-
ing of a vast database of chemicals. By producing hits for
lead compounds in less time and at a lower cost, the In
Silico virtual screening technique assists in the develop-
ment of innovative medications [13]. Improved In Silico
drug design thus shortens the time needed to create, de-
sign, and optimize a new medicine. For years, the best lead
compounds with diverse structural features for utilization
with a certain biological target have been identified using
the virtual screening method [14]. Furthermore, comput-

Table 1: Information about ligands.

er-aided drug design has been used to find a wide range
of exciting medical applications and hits utilising virtual
screening, molecular docking, and dynamics modelling
techniques [15]. The overall purpose of this study is to as-
sess the potential of different ketoprofen amides and to de-
termine the effectiveness of these amides on the target pro-
tein COX-2 (PDB ID: 3Q7D). According to the study, there
may be new ways to demonstrate how effective ketoprofen
amides are in blocking the catalytic sites of the aforemen-
tioned proteins in the treatment of cancer. Additionally,
this research compares and characterizes the ADMET (ad-
sorption, distribution, metabolism, excretion, and toxicity)
profiles of the target ligands, ketoprofen amides. The PyRx
virtual screening tools’ default setup parameters were used
for docking goals, and the greatest binding energy (kcal/
mol) with the negative sign was selected for more research.
The binding relationship of the protein-ligand complex was
then observed using the BIOVIA Discovery Studio Visual-
izer 2021. A web program called SwissADME was used to
assess the drug-likeness and ADMET profiles (http://www.
swissadme.ch) [16].

Methods
Data set

Ten compounds made up the dataset needed to perform this
study. These compounds have been claimed to inhibit the
COX-2 protein’s ability to cause cancer. The 2D and 3D
optimized structures of the ligands used in the research are
shown in Table 1.

Compound Name Mol. Wt. 2D Structure 3D Optimized Structure
o H
2-(3-benzoylphenyl)-N-cyclohexylpro- N
1 . 335.44
panamide I
o
5 2-(3-benzoylphenyl)-N-(‘3 -hydroxypropyl) 311.37 O O o
propanamide I H
9 H
3 3-(2-(3-benzoylphepyl)propanamldo) 32536 N~ coon
propanoic acid I
(3-b Iphenyl 1 I
2-(3-benzoylphenyl)-N-propylpropana-
4 mide 295.38 | H/\/
O
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amide O < \
O
I H\/@
6 2—(3—benzoylphenyl)—N—benzylpropana— 343.42 N
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o
O
7 2—(3—benzoylpheny1)—N—cyclohexylpr0— 335.44 O
panamide
O
O
H
3 2-(3-benzoylphenyl)-.N-phenethylpropan- 357 44 Q _\_©
amide
O Q
OH
9 2-(3-benzoylphenyl)-N: '(2 hydroxyethyl) 29735 o
propanamide
I/COOH
_ o Oo._ _NH
10 2-(2-(3-benzoylpl.lenyl.)propanamldo) 311.33
acetic acid

Protein preparation

The most appropriate 3D we used was (R)-naproxen
bound to mCOX-2 [17] (PDB ID: 3Q7D) retrieved from
the PDB database (www. pdb.org), as the protein target se-
lected in our study was cyclooxygenase isoenzyme COX-
2. This structure has an R-value of 0.233 and a resolution
of 2.340A. A pocket that was thought to be the active site
was linked to each control. The residues at the active site
were acquired using Biovia Discovery Studio 2021 [18].
To guarantee optimal binding interactions between the
molecular targets and the ligands, water molecules, ligand
groups, and any other sort of heteroatom on the proteins
were removed and saved in PDB format. After that, PyRx
was used to convert the proteins into macromolecules.

Ligand preparation

The ligands (1-10) were visualized and their geometry
optimization was investigated at the B3LYP/6-31G (d,p)
level of theory using Gaussian16 Rev. B.01 software [19].
After geometry optimization, three-dimensional structures
were obtained in log format, which was then converted
into PDB format using the Open Babel GUI [20] which
the PyRx programme detected. Using PyRx software, the
ligands were brought into their best conformations at the
minimized energy, and they were then converted into the
Auto-dock ligand format (pdbqt).

Molecular docking

To determine the binding affinities and identify probable
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binding sites, the molecular docking interactions between
the proteins and the ligands were computed using the Aut-
odock Vina of PyRx virtual screening programme [21]. A
stochastic gradient optimization approach is used by the
Vina wizard to forecast the binding affinities between li-
gands and molecular targets. Nine technical runs were used
to dock in each case. Using Biovia Discovery Studio Visu-
alizer 2021, the docking output interaction types with the
greatest binding affinities, including hydrogen bonds and
hydrophobic interactions, were visualized.

Drug-likeness evaluation and In Silico ADMET predic-
tion

An online version of the SwissADME (http://www.swis-
sadme.ch) web application was used to examine drug like-
nesses and the ADMET profiles [16]. For this investigation,
all of the ligands’ Simplified Molecular Input Line Entry
System (SMILES) forms were obtained, and the struc-
tures were sketched in ChemDraw. To determine wheth-
er each ligand’s drug-likeness falls within the acceptable
range, Lipinski’s rule of five was utilized. The partition
coefficient’s atom-based logarithm was used to examine
the lipophilicity levels (ALogP). Human intestinal absorp-
tion, permeability (P)-glycoprotein inhibitor/substrate, and
immortalized human colorectal adenocarcinoma cell line
(Caco-2) data were examined to study the absorption of
substances (ligands). The blood-brain barrier (BBB) was
examined in relation to drug delivery. The CYP models
(CYP1A2, CYP2C19, CYP2C9, CYP2D6, and CYP3A4)
for substrate or inhibitor were used to estimate drug metab-
olism. In addition to this, drug toxicity was examined, with
a focus on hepatotoxicity, AMES toxicity, and suppression
of the human ether-a-go-go-related gene (hERG). In order
to identify Ketoprofen as a potential therapeutic candidate,
all the relevant ADMET parameters of the compound were
thoroughly estimated and confirmed for compliance with
their standard ranges. Additionally, they were contrast-
ed with the crucial parameters connected to other clinical
medications used in the study in order to measure the po-

tential of ketoprofens.
Results and Discussion

The goal of the study was to forecast the affinities of 10
ligands for the COX-2 target protein as hese compounds
were reported to have anti-cancer activities [9]. The more
relevant and practical the binding energy would be, the
lower its value. The ADME properties of chemical com-
pounds play a critical role in determining how well a med-
icine works. The difficult and demanding process of drug
design and trial can be used to optimize ADME features,
which can prevent pharmacokinetics-related failure in clin-
ical stages [22]. Early consideration of ADME during the
clinical drug development process has been shown to re-
duce attrition rates. As a consequence, 10 drugs’ early-stage
ADME features were evaluated using the SwissADME on-
line tool.

Molecular docking analysis

The molecular docking simulation was used to verify the
ketoprofen amides’ anticancer properties. The cycloox-
ygenase isoenzyme target COX-2 (PDB ID: 3Q7D) was
docked against ten ligands in order to find potential binding
interactions between the ketoprofen amides and the pro-
tein. Nine poses were acquired for all docking simulations
and were assessed. Ketoprofen amides were successfully
docked to the 3Q7D, and modes of interactions with a par-
ticular docking score were developed. The inhibitory ef-
fects of 10 ligand molecules on cyclooxygenase-2 COX-2
(3Q7D) were assessed in this study. While going through
docking, protein (3Q7D) and drug molecules (ligands) do
various things based on H-bond, hydrophobic interactions,
Van der Waal interactions, and ionic bonds, etc., with their
greatest docking score being the most stable for the ligand
(Table 2). The RMSD and binding energy measurements
are not necessarily the only criteria in molecular dock-
ing. Molecular interactions such as ionic bonds, hydrogen
bonds, hydrophobic bonds, Van der Waal interactions, and
others are also crucial.

Table 2: Docking scores and the H-bond forming residues (with bond distance) results obtained between the interactions of ligands (1-10) and protein

(3Q7D).
Binding affinity Bond distance
Protein Ligand H-bond forming residues

(Kcal/mol) A)
Cys-41 1.93
1 -9.932 Cys-47 2.88
Asn-39 2.62
Gln-461 2.26

2 -7.745
Cyclooxygenase-2 COX-2 (3Q7D) Asn-39 2.05
3 -8.504 Arg-120 2.78
4 -8.283 Arg-120 2.01
5 -7.917 Arg-120 2.8
6 -9.624 Arg-376 2.39
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7 -8.293 Tyr-115 2.16
8 -8.88 Arg-376 2.44
9 -7.889 Glu-524 242
Arg-120 2.69
10 -8.641
Glu-524 2.37

The linkage of certain amino acids involved in the in- Cys-41, Cys-47, and Asn-39, providing a binding affinity
teractions between drugs and proteins was also noted. of -9.932 kcal/mol. Compound 1 showed some amide-pi
In the active site of 3Q7D, Compound 1 (2-(3-benzoyl- stacked interaction with Val-155 (Figure 1).
phenyl)-N-cyclohexylpropanamide) formed H-bonds with

Figure 1: Compound 1 docked in cyclooxygenase-2 COX-2 (3Q7D): (A) The H-bond donor-acceptor residues are visible in the pocket view of
3Q7D binding to compound 1. (B) A docking model of interactions between compound 1 and an amino acid with H-bonds in 3Q7D is shown in a
2D schematic picture.

Compound 2 (2-(3-benzoylphenyl)-N-(3-hydroxypropyl) 2 also formed some pi-alkyl interaction with Arg-44, Arg-
propanamide) has a binding energy of -7.745 kcal/mol 469, and Pro-153 along with 1 carbon-hydrogen bond with
while forming conventional H-bonds with GIn-461 and Arg-469.

Asn-39 in the active site of 3Q7D (Figure 2). Compound

Figure 2: Compound 2 docked in cyclooxygenase-2 COX-2 (3Q7D): (left) The H-bond donor-acceptor residues are visible in the pocket view of
3Q7D binding to compound 2. (right) A docking model of interactions between compound 2 and an amino acid with H-bonds in 3Q7D is shown in
a 2D schematic picture.
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Compound 3 (3-(2-(3-benzoylphenyl)propanamido)propa-
noic acid), showed significant binding, yielding a binding
affinity of -8.504 kcal/mol while forming H-bonds with
Arg-120 in the active site of 3Q7D. Some amide-pi stacked

interaction of compound 3 with Tyr-115, pi-cation with
Arg-120, pi-sigma with Val-89 and Val-116, and pi-alkyl
with Leu-93 were observed (Figure 3).

Figure 3: Compound 3 docked in cyclooxygenase-2 COX-2 (3Q7D): (A) The H-bond donor-acceptor residues are visible in the pocket view of
3Q7D binding to compound 3. (B) A docking model of interactions between compound 3 and an amino acid with H-bonds in 3Q7D is shown in a

2D schematic picture.

Significant binding was achieved by compound 4 (2-(3-ben-
zoylphenyl)-N-propylpropanamide), =~ which ~ formed
H-bonds with Arg-120 in the active site of 3Q7D and pro-
duced a binding affinity of -8.283 kcal/mol. Compound 4

was shown to have some interactions like pi-alkyl with Tyr-
355 and Leu-531, alkyl with Leu-93 and Val-349, pi-sigma
with Ala-527 and Val-349, pi-pi T-shaped with Tyr-385 and
Trp-387 and pi-sulfur with Met-522 (Figure 4).

Figure 4: Compound 4 docked in cyclooxygenase-2 COX-2 (3Q7D): (A) The H-bond donor-acceptor residues are visible in the pocket view of
3Q7D binding to compound 4. (B) A docking model of interactions between compound 4 and an amino acid with H-bonds in 3Q7D is shown in a

2D schematic picture.

Compound 5 (2-(3-benzoylphenyl)-N,N-diethylpropan-

formed pi-cation with Arg-120, pi-alkyl with Val-116,

amide) interacted with 3Q7D with the binding affinity of pi-sigma with Val-89 and Leu-93 and alkyl with Pro-84,

-7.917 by forming hydrogen bonds with Arg-120 and also

Val-89, and Ile-92 (Figure 5).
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Figure 5: Compound 5 docked in cyclooxygenase-2 COX-2 (3Q7D): (A) The H-bond donor-acceptor residues are visible in the pocket view of
3Q7D binding to compound 5. (B) A docking model of interactions between compound 5 and an amino acid with H-bonds in 3Q7D is shown in a
2D schematic picture.

By forming H-bonds with Arg-120 and GIn-374, as well with the 3Q7D with the binding affinity of -9.624 kcal/mol
as pi-sigma interactions with Leu-145, compound 6 (Figure 6).
(2-(3-benzoylphenyl)-N-benzylpropanamide), interacted

Figure 6: Compound 6 docked in cyclooxygenase-2 COX-2 (3Q7D): (A) The H-bond donor-acceptor residues are visible in the pocket view of
3Q7D binding to compound 6. (B) A docking model of interactions between compound 6 and an amino acid with H-bonds in 3Q7D is shown in a
2D schematic picture.

Compound 7 (2-(3-benzoylphenyl)-N-cyclohexylpropana- strong hydrogen bonding, compound 7 formed pi-sigma
mide) bound to 3Q7D with the binding affinity of -8.293  interactions with Val-89, Val-116, and Leu-93. Some inter-
kcal/mol by forming H-bonds with Tyr-115. Besides such action of compound 7 like pi-alkyl with Leu-93 and Ile-92
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and alkyl with Val-89 and Pro-84 were observed (Figure 7).

Figure 7: Compound 7 docked in cyclooxygenase-2 COX-2 (3Q7D): (A) The H-bond donor-acceptor residues are visible in the pocket view of
3Q7D binding to compound 7. (B) A docking model of interactions between compound 7 and an amino acid with H-bonds in 3Q7D is shown in a
2D schematic picture.

Compound 8 formed H-bonds with Arg-376 in order to in-  with Phe-142 in addition to such robust hydrogen bonds.
teract with 3Q7D with the binding affinity of -8.88 kcal/ There were some pi-sigma interactions between compound
mol. Compound 8 also generated pi-pi stacked contacts 8 and Leu-145 (Figure 8).

Figure 8: Compound 8 docked in cyclooxygenase-2 COX-2 (3Q7D): (A) The H-bond donor-acceptor residues are visible in the pocket view of
3Q7D binding to compound 8. (B) A docking model of interactions between compound 8 and an amino acid with H-bonds in 3Q7D is shown in a
2D schematic picture.

Favorable hydrogen bond interactions between Glu-524 pound 9 at the binding affinity of -7.889 kcal/mol. With
residues in the active site of 3Q7D were seen with com- Val-89, and Leu-93 residues, pi-sigma interactions were
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found. With Ile-112, Val-116, Leu-93, and Val-89 residues, the pi-alkyl bond type was also seen (Figure 9).

Figure 9: Compound 9 docked in cyclooxygenase-2 COX-2 (3Q7D): (A) The H-bond donor-acceptor residues are visible in the pocket view of
3Q7D binding to compound 9. (B) A docking model of interactions between compound 9 and an amino acid with H-bonds in 3Q7D is shown in a

2D schematic picture.

The interactions of the compound 10 (2-(2-(3-benzoylphe-
nyl)propanamido)acetic acid) to the 3Q7D with the bind-
ing affinity of -8.641 kcal/mol revealed that residues Arg-
120 and Glu-524 showed H-bonds. The residues Val-116,

Leu-93, and Val-89 interacted with compound 10 through
pi-sigma interaction while Ile-92 and Leu-93 showed pi-al-
kyl interaction (Figure 10).

Figure 10: Compound 10 docked in cyclooxygenase-2 COX-2 (3Q7D): (A) The H-bond donor-acceptor residues are visible in the pocket view of
3Q7D binding to compound 10. (B) A docking model of interactions between compound 10 and an amino acid with H-bonds in 3Q7D is shown in

a 2D schematic picture.

ADME and toxicity results

Drug-likeness prediction: The ligands’ aqueous solubili-
ty and gut blood barrier permeability, which are connected
to their drug-like characteristics, dictate the initial stage of
oral bioavailability. Table 1 lists the findings for drug-like-
ness, bioactivities, ADME, and toxicity profile in the first
stage of oral bioavailability. The evaluation of the com-

pounds using Lipinski’s Rule of Five. These criteria, which
consider molecular weight (Mol wt<500), are used to de-
termine how frequently Lipinski’s rule of five has been
violated. The topological surface area (TPSA<402A2),
number of hydrogen bond donors (nHBD<5) and accep-
tors (nHBA<10), and octanol/water partition coefficient
(QP log Po/w=2:0-6:5) were all anticipated. The absence
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of violations of these rules decreases the likelihood that a
molecule will be consumed and is a sign that it is drug-like.
No compounds that had broken the guidelines were dis-

covered. The results suggest that the compounds possessed
characteristics that could be utilized to create novel medi-
cations (Figure 11)

Figure 11: Graphical representation of docking score of ligands (1-10) with 3Q7D.

Prediction of skin permeability: For drugs meant for top-
ical use, this is crucial. The distribution of the computed
skin permeability parameter reveals that every component
is within the range that 95% of known medications consid-
er being acceptable (QPlogKp).

Bioavailability, lead likeliness and synthetic accessibili-
ty: The bioavailability score for Ketoprofens was found to

be 0.55, indicating a chance of 55% (greater than 10%) for
rat bioavailability. While Ketoprofens showed lead resem-
blance and a high value of synthetic accessibility, Brenk
and PAINS both lacked any alarms. The chemicals were
found to be drug-like molecules, lipid and water-soluble,
and physiologically active substances (Figure 12).



11

Journal of Drug and Alcohol Research

Figure 12: Compounds’ bioavailability radar assessed using SwissADME.

Ketoprofens’ pharmacokinetic characteristics and tox-
icity were predicted. Table 3 displays the findings of the
pharmacokinetic properties and toxicity analysis. For
pharmacokinetic properties, solubility and partition co-
efficient were computed, while mutagenicity, tumorige-
nicity, irritative impact, and risk of reproductive damage
were projected for toxicity studies. Good pharmacokinetic
qualities were demonstrated by the In Silico pharmacoki-
netic and toxicology study results. The hydrophilicity of
both substances would be determined by the log P value,
it was predicted. High log P values have been linked to

LIPO

FLEX SIZE

INSATU POLAR

INSOLU

poor absorption or penetration, and they must be less than
5. According to this analysis, all the substances agreed to
this limit. The anticipated pharmacokinetic characteristics
and toxicity for a compound’s distribution and absorption
characteristics are greatly influenced by its water solubility
(log S). The estimated log S values for the substances un-
der study fell within the permitted range. The compound’s
overall potential as a drug candidate was assessed using
the drug score formula. It combines the risk parameters for
toxicity, molecular weight, clog P, log S, and drug-likeness,
and those are provided in the table. The drug score revealed
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that ketoprofens adhere to all regulations are not hazardous, to find more innovative inhibitors for the treatment of can-
and are not carcinogenic. This finding further motivates us  cer (Table 4).

Table 3: Ketoprofen’s anticipated drug-likeness characteristics.

Com- Com- Com- Com- Com- Com- Com- Com- Com- Com-
Sr. pound pound pound pound pound pound pound pound pound pound
No Descriptor
) 1 2 3 4 5 6 7 8 9 10
| Molecular 33544 ¢/ | 311.37 g/ | 32536 g/ | 29538 g/ | 309.40 g/ | 343.42 ¢/ | 33544 ¢/ | 35744 ¢/ | 297.35¢g/ | 311.33 g/
Weight mol mol mol mol mol mol mol mol mol mol
2 Logp 3.34 2.53 2.1 2.68 3.07 3.01 3.34 2.9 2.38 1.94
3 | H-bondaccep- 2 3 4 2 2 2 2 2 3 4
tor
4 H-bond donor 1 2 2 1 0 1 1 1 2 2
5 Surface Area 46.17 66.4 83.47 46.17 37.38 46.17 46.17 46.17 66.4 83.47
6 Molecular 100.63 89.48 90.9 88.32 93.22 103.19 | 100.63 108 84.67 85.28
Refractivity
7 No rotatable 6 3 3 7 7 7 6 3 7 7
bonds
Table 4: ADMET properties of ketoprofen amides.
Param- ADME Compd
eter proper- | Compd1 | Compd 2 | Compd 3 | Compd 4 | Compd 5 | Compd 6 | Compd 7 | Compd 8 | Compd 9 10p
ties
Absorn- SZYS:E_ Mod- Mod- Mod- Mod- Mod- Mod- Mod- Mod- Mod- Mod-
tior:p ity (lo erately erately erately erately erately erately erately erately erately erately
nilol/L% Soluble Soluble Soluble Soluble Soluble Soluble Soluble Soluble Soluble Soluble
Dru Bioavail-
. & ability 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.56
Likeness
Score
Skinper- |5 -6.40 -6.60 543 -5.50 -5.30 -5.02 -5.05 -6.56 -6.45
meability
cm/s cm/s cm/s cm/s cm/s cm/s cm/s cm/s cm/s cm/s
(log Kp)
P-glyco-
protein No Yes No Yes Yes Yes No Yes No No
substrate
(Yes/No)
BBB
DlsFrlbu- pf?rmea- Yes No No No No Yes Yes Yes Yes No
tion bility (log
BB)
CYP1A2
Mgtabo- inhibitor No Yes No Yes Yes No No Yes No No
lism (Yes /
No)
CY-
.P2.C.1 ? Yes No No Yes Yes Yes Yes Yes No No
inhibitor
(Yes/No)
CYP2C9
inhibitor Yes No No No No Yes Yes Yes No No
(Yes/No)
CYP-
Z.D 6 .m- Yes Yes No Yes Yes Yes Yes Yes Yes No
hibition
(Yes/No)
CYP3A4
inhibitor Yes Yes No Yes Yes Yes Yes Yes Yes No
(Yes/No)
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Conclusion

Ten ketoprofen amide derivatives were examined on the
growth of distinct human tumour COX-2 protein after mul-
tiple computational observations suggested that different
NSAIDs had anticancer potentials. Ketoprofen amides ex-
hibited very weak antiproliferative activity, but the tested
amides’ growth inhibitory action amply shows that an am-
ide bond between the substituents is necessary for the much
higher cytostatic activity. Furthermore, it was established
that the most energetic derivatives are 1 and 6, which ex-
hibit the lowest binding affinities. These derivatives were
examined in depth, and tests are being conducted to deter-
mine their bioactivity and potential as drugs. These find-
ings, in our opinion, should serve as the starting point for
additional study and synthetic optimization of new NSAID
amides as prospective prodrugs for anticancer treatment or
chemoprevention applications with fewer harmful side ef-
fects. The drug score revealed that ketoprofens adhere to
all regulations, are not hazardous, and are not carcinogen-
ic. Studies are now being conducted to evaluate the COX
selectivity and anti-inflammatory potential of these drugs.
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