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ABSTRACT 

 
This study synthesized six pyrazole derivatives from the key intermediates 2,3-dihydrochromen-4-one and 3,4-

dihydrobenzo[b]oxepin-5(2H)-one. We have characterized all pyrazole derivatives as well as conducted in silico 

anti-inflammatory studies. The DFT calculations were performed using Gaussian 09 software. The compound 9 

has the lowest energy gap (∆E, 1.0698 eV), lowest hardness (0.5349 eV), highest softness (1.8695 eV), and 

highest electrophilicity (7.0809eV) among all pyrazole derivatives and standard Aspirin. Swiss ADME software 

was used to carry out the ADME analysis. The chloro-substituted pyrazole derivatives (5, 6, and 9) were non-

toxic, however, the nitrogen-substituted pyrazole derivatives (10, 13 and 14) and Aspirin were toxic. The 

docking patterns of the pyrazole derivatives with COX-2 selective inhibitors proteins (5F19) have been studied. 

Compound 9 has the lower binding energy (-10.2Kcal/mol) as compared with that of other pyrazole derivatives 

and standard Aspirin drugs. As a result, the pyrazole derivatives compound 9 is a promising anti-inflammatory 

drug with selective COX-2 inhibition as compared to the Aspirin drugs physicochemical properties. 

 

Keywords: Pyrazole derivatives; docking study; ADMET; DFT studies and anti-inflammatory activity. 

 

1. INTRODUCTION 
 

Pyrazoles are five-membered heterocycles which are 

widely used for organic synthesis. Various structures 

contain the pyrazole nucleus, which has numerous 

applications in the fields of technology, medicine, 

agriculture, and biochemistry [1,2]. Currently, 

pyrazole systems are gaining attention due to their 

remarkable pharmacological properties [3-5]. A new 

class of pyrazole derivatives was evaluated as 

selective cyclooxygenase-2 inhibitors (COX-2) [6,7]. 

Bekhit et al. have synthesized a series of novel 

synthetic pyrazolyl benzenesulfonamide derivatives 

bearing thiazolyl ring and evaluated their anti-

inflammatory properties [8].  Girisha et al., [9] 

synthesized and evaluated a new series of 1-

acetyl/propyl-3-aryl-5-(5-chloro-3-methyl-1-phenyl-

1H-pyrazol-4-yl)-2-pyrazolines for their analgesic and 

anti-inflammatory effects. El-Moghazy et al., [10] 

have synthesized a novel series of pyrazoles that 
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includes benzenesulfonamides and tested them in vivo 

for anti-inflammatory activity. Several new 1H-

pyrazole-4-acetates possessing quinazoline ring were 

synthesized and investigated for analgesic and anti-

inflammatory activity [11]. A number of new 1,3,4-

trisubstituted pyrazoles have been synthesized and 

tested for analgesic and anti-inflammatory activity 

[12]. 

 

In-Silico drug design system uses several important 

principles to estimate newly calculated molecules, 

such as Molecular docking, non-bonding interactions, 

and ADMET. [13,14]. Non-steroidal anti-

inflammatory drugs (NSAIDs) are frequently used in 

treating arthritis, fever, and pain by inhibiting the 

production of prostaglandins via the cyclooxygenase 

(COX) enzyme pathway [15,16]. A COX-2 enzyme is 

one of the key players in prostaglandin synthesis, 

prostacyclin synthesis, and thromboxane synthesis 

within cells, therefore, suppressing this enzyme 

activity may have therapeutic benefits [17-19]. Based 

on the above apparent evidence, and as part of our 

interest in the Synthesis of 3,4-

dihydrobenzo[b]oxepin-5(2H)-one Based Pyrazole 

derivatives, we conducted in silico anti-inflammatory 

studies. 

 

2. MATERIALS AND METHODS 
 

2. 1 General Comments 
 

FT IR spectra were recorded on JASCO FT-IR Model 

410 spectrophotometer. The evaluating was 

performed in the 4000-400 cm
-1

 wave number range. 
1
H-NMR spectra were recorded on a 400 MHz Varian 

spectrometer using CDCl3 solvent system. Chemicals 

were purchased commercially and used as such. TLC 

plates prepared from silica gel (Merck) grade were 

used to monitor each reaction. The products formed 

were purified by fluid bed column chromatography 

using silica gel, 60-120 mesh (Merck). 

 

2.2 Synthesis  
 

2. 2.1 Synthesis of pyrazole derivatives 
 

The Claisen-Smith condensation reaction between 

2,3-dihydrochromen-4-one and 3,4-

dihydrobenzo[b]oxepin-5(2H)-one with appropriate 

aldehydes to give compounds 3, 4, 8, 11, and 12. The 

compounds were treated with phenyl hydrazine 

hydrochloride (0.01 mol) in 30 ml ethanol for 12 h, 

then the excess solvent was removed under reduced 

pressure and the reaction mixture was poured into 

crushed ice. When the solid mass was filtered, dried, 

and recrystallized with ethanol, the compounds 5, 6, 9, 

10, 13 and 14 were obtained. 

2.3 DFT Studies on Compounds 5, 6, 9, 10, 

13, and 14 
 

The properties of molecular structures were 

investigated using density functional theory (DFT) 

using B3LYP/6-31G (d,p), using the Gaussian 09 

program [20]. Calculations of the Ionization potential 

(IP), electron affinities (EA), electronegativity (χ), 

chemical potential (μ) global hardness (η), global 

softness (σ), and electrophilicity index (ω) were 

performed by utilizing the following equations [21]:  

 

IP = – EHOMO    (1)  

 

EA = –ELUMO    (2) 

 

Ƞ = ELUMO – EHOMO   (3)  

 

σ = 1 / Ƞ     (4)  

 

χ = – (EHOMO – ELUMO) / 2 (5)  

 

µ = (EHOMO – ELUMO) / 2  (6)  

 

ω = µ2 / 2 Ƞ     (7) 

 

2.4 ADMET Predictions 
 

In drug discovery, computational models are used to 

predict absorption, distribution, metabolism, excretion, 

and toxicity (ADMET), which protects investment 

and time. Based on the ADMET SAR online database, 

aspirin and pyrazole derivatives were predicted to 

display ADMET properties [22]. The Swiss ADME 

online software predicts ADME parameters, 

pharmacokinetic properties, drug similarity, and 

medicinal chemistry properties of compounds. The 

Swiss ADME server was opened, and the structures 

were drawn, then they were converted to SMILES, 

then the run button was clicked, and results were 

presented [23].  
 

2.5 Docking Studies of Compounds 5, 6, 9, 10, 

13, and 14 on 5F19 Proteins 
 

A molecular docking simulation was performed to 

investigate the mechanism of prostaglandin H2 

(PGH2) inhibition by newly designed Pyrazole 

derivatives and their binding affinity and mode(s) 

with target proteins [24. Human cyclooxygenase-2 

(PDB ID: 5F19) has been analyzed in 3D by protein 

data bank (PDB) database using the PDB file format 

[25]. PyMol (version 1.3) software packages were 

used to eliminate hetero atoms and water molecules 

[26]. A molecular docking study was carried out on 

the optimized drugs up against the human 

prostaglandin synthase protein (5F19). We performed 
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molecular docking simulations with Auto Dock 

software by treating the protein as a macromolecule 

and the drug as a ligand. During docking, both protein 

and ligand structures were stored in the pdbqt format 

required by Accelrys Discovery Studio (version 4.1) 

to analyze and visualize the docking result and search 

for interactions between ligands and target proteins 

[27,28].  

 

3. RESULTS AND DISCUSSION 
 

The six pyrazole derivatives described in reaction 

sequence for the synthesis are summarized in Scheme 

1. 2,3-dihydrochromen-4-one/ 3,4-

dihydrobenzo[b]oxepin-5(2H)-one (0.01 mol) and 

appropriate aromatic aldehydes (0.01 mol) are mixed 

at room temperature in diluted ethanolic sodium 

hydroxide solution to give the Claisen Schmidt 

condensation product. Subsequently, Claisen Schmidt 

condensation product was treated with appropriate 

substituted phenyl hydrazine hydrochloride to yield 

pyrazole derivatives. The yields of the pyrazole 

derivatives ranged from 58% to 68% after 

recrystallization with absolute ethanol. We checked 

the purity of the compounds by TLC using eluant 

ethanol: chloroform (8:2) and elemental analysis. 

Both the analytic and spectral data corresponded to 

the suggested structures for all synthesized 

compounds. 

 

The solid mass was filtered dried and recrystallized 

with ethanol gave the 3-(4-chlorophenyl)-2,3,3a,4-

tetrahydro-2-phenylchromeno[4,3-c] pyrazole (5).The 

IR (KBr) (Fig. 1) spectrum of 5 afforded pyrazoline 

C=N stretching at 1583 cm
-1

, Ar-N stretching at 1283 

cm
-1

, N-N-C stretching at 1199cm
-1

 and C-N 

stretching at 1083 cm
-1

. The 
1
H-NMR (CDCl3) 

spectrum showed a multiplet at δ 2.4 ppm (CH-CH-

CH2), two doublets at δ 2.9 (CH-CH-CH2) and δ 3.9 

(CH-CH-CH2), a multiplet in the region at δ6.8-7.5 

ppm (aromatic protons). The solid mass was filtered 

dried and recrystallized with ethanol gave the 3-(2-

chlorophenyl)-2,3,3a,4-tetrahydro-2-

phenylchromeno[4,3-c] pyrazole (9). The IR (KBr) 

spectrum of 5 afforded pyrazoline C=N stretching at 

1576 cm
-1

, Ar-N stretching at 1293 cm
-1

, N-N-C 

stretching at 1206cm
-1

 and C-N stretching at 1068 cm
-

1
. The 

1
H-NMR (CDCl3) spectrum showed a multiplet 

at δ 2.5 ppm (CH-CH-CH2), two doublets at δ 2.8 

(CH-CH-CH2) and δ 3.9 (CH-CH-CH2), a multiplet in 

the region at δ6.9-7.6 ppm (aromatic protons).  

 

The solid mass was filtered dried and recrystallized 

with ethanol gave the 3-(4-nitrophenyl)-2,3,3a,4-

tetrahydro-2-phenylchromeno[4,3-c]pyrazole 

(13).The IR (KBr)  spectrum of 5 afforded pyrazoline 

C=N stretching at 1598 cm
-1

, Ar-N stretching at 1311 

cm
-1

, N-N-C stretching at 1214cm
-1

 and C-N 

stretching at 1116 cm
-1

. The 
1
H-NMR (CDCl3) 

spectrum showed a multiplet at δ 2.5 ppm (CH-CH-

CH2), two doublets at δ 2.9 (CH-CH-CH2) and δ 3.8 

(CH-CH-CH2), a multiplet in the region at δ7.7-8.2 

ppm (aromatic protons). The solid mass was filtered 

dried and recrystallized with ethanol gave the 3-(4-

chlorophenyl)-2-phenyl-3,3a,4,5-tetrahydro-2H-[1] 

benzoxepino[5,4-c]pyrazole (6).The IR (KBr) 

spectrum of 5 afforded pyrazoline C=N stretching at 

1603 cm
-1

, Ar-N stretching at 1305 cm
-1

, N-N-C 

stretching at 1206cm
-1

 and C-N stretching at 1104 cm
-

1
. The 

1
H-NMR (CDCl3) spectrum showed a two 

multiplets at δ 1.8 ppm (S-CH2-CH2) and 2.1 (CH2-

CH2-CH), a triplet at δ 2.9 (S-CH2-CH2), a doublet at 

δ 3.9 (CH2-CH-CH), a multiplet in the region at δ6.8-

7.6 ppm (aromatic protons).  

 

The solid mass was filtered dried and recrystallized 

with ethanol gave the 3-(2-chlorophenyl)-2-phenyl-

3,3a,4,5-tetrahydro-2H-[1]benzothiepino[5,4-

c]pyrazole (10).The IR (KBr)  spectrum of 5 afforded 

pyrazoline C=N stretching at 1608 cm
-1

, Ar-N 

stretching at 1301 cm
-1

, N-N-C stretching at 1208cm
-1

 

and C-N stretching at1112 cm
-1

. The 
1
H-NMR 

(CDCl3) spectrum showed a two multiplet at δ 1.7 

ppm (S-CH2-CH2) and 2.0 (CH2-CH2-CH), a triplet at 

δ 2.8 (S-CH2-CH2), a doublet at δ 3.8 (CH2-CH-CH), 

a multiplet in the region at δ6.5-7.6 ppm (aromatic 

protons). The solid mass was filtered dried and 

recrystallized with ethanol gave the 3-(-

nitrorophenyl)-2-phenyl-3,3a,4,5-tetrahydro-2H-

[1]benzoxepino[5,4-c]pyrazole (14).The IR (KBr) 

spectrum of 5 afforded pyrazoline C=N stretching at 

1603 cm
-1

, Ar-N stretching at 1305 cm
-1

, N-N-C 

stretching at 1206cm
-1

 and C-N stretching at 1104 cm
-

1
. The 

1
H-NMR (CDCl3) spectrum showed a two 

multiplet at δ 1.9 ppm (S-CH2-CH2) and 2.2 (CH2-

CH2-CH), a triplet at δ 3.0 (S-CH2-CH2), a doublet at 

δ 4.0 (CH2-CH-CH), a multiplet in the region at δ7.2-

7.7 ppm (aromatic protons). 

 

3. 1 DFT Studies 
 

As shown in Fig. 1, the gas phase geometrical 

parameters for the optimized structures of compounds 

5, 6, 9, 10, 13, and Aspirin at the DFT/3-21G(d) level. 

The DFT method has been used to investigate the 

electronic structures of 5, 6, 9, 10, 13, 14, and 

Aspirin. The optimized diagram in Fig. 1 shows the 

structures of pyrazole derivatives 5, 6, 9, 10, 13, 14 

and Standard Aspirin respectively. As a result of the 

inverse relationship between stabilization energy and 

orbital energy difference, terms involving the frontier 

molecular orbitals (FMO) could provide dominating 

contributions. HOMO-LUMO energy gap, molecular 

hardness, ionization energy, electron affinity, and 
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total energy are very important physical parameters 

for the chemical reactivity and biological activities of 

the compounds under study. EHOMO is often associated 

with the electron donating ability of a molecule; high 

values of EHOMO may indicate that that molecule 

donates electrons to appropriate acceptor molecules 

with lower energy MO. On the other hand, ELUMO 

refers to the ability of the molecule to accept electrons 

[29].  

 

The binding ability of the molecule increases with 

increasing HOMO energy value and decreases with 

decreasing LUMO energy value. Thus, the lower the 

value of ELUMO, the more probable it is that the 

molecule will accept electrons. Fig. 1 shows the 

optimized structures of pyrazole derivatives 5, 6, 9, 

10, 13, 14, and aspirin. Furthermore, the gap between 

the HOMO and LUMO energy levels of the molecule 

(∆E) is an important parameter determining the 

reactivity of the molecule. The decrease in ∆E 

(especially for the cationic species) leads to an 

increase in the reactivity, which reduces the stability 

of the molecule. Absolute hardness, η, and softness, σ, 

are important properties to determine a molecule's 

stability and reactivity. Hard molecules have a large 

energy gap, while soft molecules have a small one. 

Soft molecules are more reactive than hard ones 

because they can readily accept electrons from an 

acceptor. In the simple transfer of electrons, 

adsorption could occur at the part of the molecule 

where σ has the highest magnitude whereas η has the 

lowest [30]. The electrophilicity, ω, measures the 

electrophilic power of a molecule. It has been shown 

that the higher the value of X, the less capable a 

molecule is of donating electrons [31]. 
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Scheme 1. Protocol for the synthesis of pyrazole derivatives based on 2,3-dihydrochromen-4-one and 3,4-

dihydrobenzo[b]oxepin-5(2H)-one, Reaction and Conditions:(a) 

ClCH2COOH/NaOH/ClCH2CH2COOH/NaOH; PPA   (b) Na, dry EtOH,p-chlorobenzaldehyde (c) 

C6H5NHNH2.HCl, CH3COOH (d) Na, dry EtOH,o-chlorobenzaldehyde (e) C6H5NHNH2.HCl, CH3COOH 

(f) Na, dry EtOH,p-    nitrobenzaldehyde (g) C6H5NHNH2.HCl,  CH3COOH 
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Table 1. DFT results of 5, 6, 9, 10, 13, 14, and aspirin 

    

Compound             HOMO                  LUMO                   Energy gap        Ionisation            Electrochemical     Hardness(ɳ)       Softness(σ)          Electrophilicity(ω) 

                                                                                               potential (IP)    potential(µ)                                                                                       

5                             -3.2463                  -1.4441                     1.8022                 3.2463                  -2.3452                    0.9011                 1.1098                   3.0518 

6                             -5.3774                  -2.2508                     3.1266                 5.3774                  -3.8141                    1.5633                 0.6397                   4.6528 

9                             -3.2872                  -2.2174                     1.0698                 3.2872                  -2.7523                    0.5349                 1.8695                   7.0809 

10                           -4.0991                  -1.6724                     2.4267                 4.0991                  -2.8857                    1.2134                 0.8242                   3.4316 

13                           -5.4067                  -1.5545                     3.8522                 5.4067                  -3.4806                    1.9261                 0.5192                   3.1448 

14                           -5.2114                  -2.2549                     2.9565                 5.2114                  -3.7332                    1.4783                 0.6765                   4.7138 

Aspirin                  -6.7750                   -1.4754                     5.2996                 6.7750                  -4.1252                    2.6498                 0.3774                   3.2111 
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5a                                                                              5b                                                                                         5c 

                                                              
6a                                                                                       6b                                                                                                      6c 

                              
9a                                                                                        9b                                                                                     9c 
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10a                                                                    10b                                                                             10c 

                                            
13a                                                                      13b                                                                             13c 

                                                
14a                                                                     14b                                                                             14c 
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Aspirin a                                                           Aspirin b                                                                Aspirin c 

 

Fig. 1. a) DFT-Optimized structure b) DFT- HOMO Structure c) DFT- LUMO Structure of 5, 6, 9, 10, 13, 14, and Aspirin 3. 2 ADMET analysis 
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Table 2. Physicochemical properties of 5, 6, 9, 10, 13,14, and aspirin 

 

Compound                 Formula                       Molecular                   Number of heavy          Number of rotatable     Number of H-bond    Topological polar surface                                                                                                                                       

                                                                          weight (g/mol)            atoms                              bonds                              acceptors                          Area(Å²) 

 5                                 C22H17ClN2O                 360.84                          26                                    2                                       2                                 24.83     

 6                                 C23H19ClN2O                 374.86                          27                                    2                                       2                                 24.83 

 9                                 C22H17ClN2O                 360.84                          26                                    2                                       2                                 24.83 

10                                C23H19ClN2O                 374.86                          27                                    2                                       2                                 24.83    

13                                C22H17N3O3                              371.39                          28                                    3                                       4                                 70.65               

14                                C23H19N3O3                              385.42                          29                                    3                                       4                                 70.65 

Aspirin                        C9H8O4                                        180.16                          13                                    3                                       4                                  63.60 

 

Table 3. Pharmacokinetics of 5, 6, 9, 10, 13, 14 and aspirin 

 

      Compound    GI                      Blood Brain         CYP1A2         CYP2C19        CYP2C9        Drug                  Log Kp                                    Acute oral toxicity 

                             absorption        Barrier (BBB)      inhibitor         inhibitor          inhibitor        likeness             skin permeation cm/s 

       5                    High                  Yes                        Yes                   Yes                   Yes                Yes                    -4.65                                         Non-Toxic(-) 

       6                    High                  Yes                        Yes                   Yes                   Yes                Yes                    -4.48                                         Non-Toxic(-) 

       9                    High                  Yes                        Yes                   Yes                   Yes                Yes                    -4.65                                         Non-Toxic(-) 

      10                   High                  Yes                        Yes                   Yes                   Yes                Yes                    -4.48                                         Toxic(+)    

      13                   High                  Yes                        No                    Yes                   Yes                Yes                    -5.28                                         Toxic(+)     

      14                   High                  Yes                        No                    Yes                   Yes                Yes                    -5.11                                         Toxic(+) 

  Aspirin               High                  Yes                        No                    No                     No                Yes                     -6.55                                        Toxic(+)  
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As compared with the Standard Aspirin, all 

synthesized pyrazole derivatives 5, 6, 9, 10, 13, and 

14 have the lowest energy gap, lowest hardness, 

highest softness, and highest electrophilicity. Thus, all 

pyrazole compounds are more potent and chemically 

reactive than Standard Aspirin. Similarly, 2,3-

dihydrochromen-4-one pyrazole derivatives (5, 6, and 

9) are more active than those of 3,4-

dihydrobenzo[b]oxepin-5(2H)-one pyrazole 

derivatives (10, 13, and 14). Compound 9 has the 

lowest energy gap (∆E, 1.0698 eV), lowest hardness 

(0.5349 eV), highest softness (1.8695 eV), and 

highest electrophilicity (7.0809eV) of the other 

pyrazole derivatives 5, 6, 10, 13, and 14 as well as 

standard Aspirin. 

 

We conducted ADME analysis and cardio toxicity 

analysis in Swiss ADME software. We calculated 

ADMET levels in order to analyze the safety level of 

human analogues after administration. The predictions 

for passive human gastrointestinal absorption (HIA) 

and blood-brain barrier permeation (BBB) are based 

on the BOILED-Egg mode. The graphical 

classification model can be displayed on the Swiss 

ADME result page by clicking the red button below 

the sketcher once all input molecules have been 

processed. Other binary classification models are also 

included, which are based on the propensity of a given 

small molecule to act as a substrate or inhibitor of 

certain proteins governing important pharmacokinetic 

behaviors [32,33]. It is also essential to know how 

molecules interact with cytochromes P450 (CYP). 

This superfamily of isoenzymes is critical to drug 

elimination through metabolic biotransformation [34]. 

It has been suggested that CYP and P-gp can process 

small molecules synergistically to improve protection 

of tissues and organisms [35]. One can estimate that 

50 to 90% (depending on the authors) of therapeutic 

molecules are substrate of five major isoforms 

(CYP1A2, CYP2C19, CYP2C9, CYP2D6, CYP3A4) 

[36]. Inhibition of these isoenzymes is certainly one 

major cause of pharmacokinetics-related drug-drug 

interactions [37,38]. Table 2 shows Physicochemical 

Properties, and Table 3 shows Pharmacokinetics 

Properties.  Pyrazole derivatives and Aspirin showed 

high gut absorption, blood-brain barrier (BBB) and 

drug like properties in the Swiss ADME section. The 

Swiss ADME section allows defining drug likeness 

using five different rule-based filters. Major 

pharmaceutical companies often use these filters to 

refine their proprietary chemical collections. The 

Lipinski (Pfizer) filter is the pioneer rule-of-five 

implemented [39] (Lipinski et al.,2001). The Ghose 

(Amgen), Veber (GSK), Egan (Pharmacia) and 

Muegge (Bayer) methods were adapted from refs [40-

43], respectively. 2,3-dihydrochromen-4-one pyrazole 

derivatives (5, 6, and 9) and 3,4-

dihydrobenzo[b]oxepin-5(2H)-one pyrazole 

derivatives (10, 13, and 14) have been implicated in 

CYP2C19 and CYP2C9 inhibition, respectively, but 

Aspirin is not involved with these inhibitors. Pyrazole 

derivatives (5, 6, 9, and 10) and aspirin are CYP1A2 

inhibitors, but not the Nitro substituted pyrazole 

derivatives (13 and 14). Nitro-substituted                         

pyrazole derivatives (0, 10, 13, and 14) showed                     

toxic properties, while chloro- substituted                    

pyrazole derivatives (5, 6, and 9) showed non-toxic 

properties. 

 

3.3 Docking Studies of Compounds 5, 6, 9, 

10, 13, and 14 on 5F19 Protein 
 

An analysis of docking was carried out using COX 

protein 5F19. By using AutoDock tools, hydrogen 

atoms, atomic types and salvation parameters were 

added to the model [44]. Calculations of the van der 

Walls term and the electrostatic term were performed 

using parameter set- and distance-dependent dielectric 

functions in AUTODOCK.. As shown in Table 4, the 

binding energies of compounds 5, 6, 9, 10, 13, and 14 

can be calculated. 

 
Table 4. Binding energy of compounds 5, 6, 9, 10, 

13, 14 and aspirin with 5F19 protein 

 

Compound                          Binding energy (k.cal) 

5                                            -8.26 

6                                            -8.11 

9                                            -10.2 

10                                          -9.64 

13                                          -7.84 

14                                          -6.59 

Aspirin                                  -5.6                     

 
A greater negative value of binding affinity indicates 

a stronger interaction between drugs and the receptor 

protein. Strong hydrogen bonds are a major element 

contributing to increased binding affinity of drugs 

with the receptor protein [45]. All pyrazole 

derivatives (5, 6, 9, 10, 13, and 14) showed the greater 

negative values of binding affinity compared to 

Aspirin in the docking analysis. Among the chloro- 

substituted pyrazoles (5, 6, and 9) there is less 

spontaneous binding than among the Nitro- 

substituted pyrazoles (10, 13, and 14). A lower 

binding energy appears to be associated with 

compound 9 (-10.2Kcal / mol) compared to the 

binding energy of the other pyrazole derivatives. As a 

result, compound 9 is the most effective anti-

inflammatory compound with COX protein (5F19) 

compared to the rest of the derivatives and aspirin 

drugs.
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 Aspirin  

 

Fig. 2. Different binding sites of compounds in docking studies       
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4. CONCLUSION 
 

In silico anti-inflammatory investigation has been 

completed on the six pyrazole derivatives starting 

from 2,3-dihydrochromen-4-one and 3,4-

dihydrobenzo[b]oxepin-5(2H)-one. Compound 9 has 

the lowest energy gap (∆E, 1.0698 eV), lowest 

hardness (0.5349 eV), highest softness (1.8695 eV), 

and highest electrophilicity (7.0809eV) than the other 

pyrazole derivatives and standard Aspirin. Nitro-

substituted pyrazole derivatives (10, 13, and 14) 

showed toxic properties, while chloro- substituted 

pyrazole derivatives (5, 6, and 9) showed non-toxic 

properties. Based on docking results, compound 9 has 

a lower binding energy (-10.1Kcal / mol) compared to 

other pyrazole derivatives. According to the above 

results, pyrazole derivative compound 9 had the best 

anti-inflammatory effect on the COX protein (5F19) 

in comparison to all of the other derivatives as well as 

aspirin. 
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