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Abstract 

The new indole acetamide, N-(2-(2-(4-Chlorophenoxy)acetamido)phenyl)-2-carboxamide-1H-indole 

(5) has been synthesized with good yield by stirring the compound N-(2-Aminophenyl)-2-(4-

chlorophenoxy)acetamide (3) with 1H-indole-2-carboxylic acid (4), in dry dichloromethane (DCM) 

followed by the addition of lutidine, and N,N,N',N'-O-(Benzotriazole-1-yl)-tetramethyluronium 

tetrafluoroborate (TBTU) in cooled condition. The compound obtained was characterized by 

spectroscopic analyses (MS, FT-IR, 
1
H NMR, 

13
C NMR, UV-visible, and elemental). The anti-

inflammatory activity was confirmed by in silico modeling study, which target the cyclooxygenase 

COX-1 and 2 domains. The three-dimensional structure was determined using single crystal X-ray 

diffraction studies. Geometry optimization of the compound was done using density functional theory 

calculations by employing B3LYP hybrid functional basis set. Vibrational analysis of the compound 

revealed that the optimized structure is not in an excited state. Frontier molecular orbitals Highest 

Occupied Molecular Orbital (HOMO) and lowest Unoccupied Molecular Orbital (LUMO) were 

analyzed to understand the electronic charge transfer within the molecule. To analyze the  

intermolecular interactions in the crystal, Hirshfeld surface analysis was carried out. Energy 

frameworks were constructed to investigate the stability of the compound. Atom in molecule (AIM) 

calculations were performed to validate the different intramolecular interactions.  

 

Keywords: Anti-inflammtory, docking studies, DFT, Hirshfeld surface analysis, HOMO, LUMO, AIM. 

 

1. Introduction 

Fever, swelling, and pain are some aspects of the inflammation which is a defense mechanism 

produced by prostaglandins aimed to protect the body from infections or any physical or chemical 

danger [1]. This defense mechanism also acts against life-threatening conditions which include 

autoimmune diseases like rheumatoid arthritis and inflammatory intestinal syndrome [2]. There have 

been two forms identified of COX which are COX-1 and COX-2. In 2002, a third one COX-3 was 

discovered. In the gastrointestinal tract, the cytoprotection effect is provided by COX-1 while the 

inflammation is mediated by COX-2 [3]. In palliative care, the non-steroidal anti-inflammatory 

medicines (NSAIDs) are widely used as efficient analgesics. However, the prolonged use of these drugs 

can lead to serious side effects such as gastric irritation, ulceration or bleeding [4]. Indomethacin, for 

example, is an indole derivative and NSAID drug known to cause ulcers for its users, but it’s 

undergoing chemical modification to make it safer for use [5]. This has shown, that synthesis of 



derivatives with significant anti-inflammatory activity and fewer side effects of chemical modification 

has a high possibility which encouraged us to synthesized newer derivatives of heterocyclic indole 

aiming to obtain better inflammatory agents with fewer side effects.  

 

In drug discovery, medicinal chemists use the privileged structures (PS) to synthesize novel compounds 

based on a central scaffold, and screen them against different receptors involved in various pathways, 

producing biologically active compounds. Indole nucleus as a unique template is often found in the 

medicinal chemistry domain with wonderful properties due to the presence of a rich in electron pyrrole 

moiety [6, 7] that can use non-covalent interactions with other molecules by the formation of hydrogen 

bonding in the NH moiety by π-π system [8] and is considered as PS [9]. Due to this inimitable 

property, indole and its various derivatives are used broadly for drug design and development [10]. 

Therefore, it has highlighted considerable attention to the development of synthetic methods and the 

elucidation of its pharmaceutical properties for applications including: an anti-inflammatory [11-15]  

cardiovascular [16] anti-histaminic [17, 18], anti-oxidant [19], anti-rheumatoid, anti-HIV [20, 21] and 

anti-cancer activity [22-25] which probably refer to compounds bearing indole moiety. Indole and its 

derivatives also play a vital role in the immune system [26, 27].  

 

Further, it is considered as the most potent scavenger of free radicals [28]. Different studies involving 

in vitro and in vivo inhibition activities have shown that compounds with indole moiety can effectively 

inhibit the diabetic activity [29]. Therefore, the design and selective functioning of indole have been 

the center of the current investigation over the years [30, 31]. In view of their broad spectrum of 

biological properties and as a part of our ongoing work on synthesis and characterization of indole and 

acetamide derivatives [32-35]. The compound was synthesized and characterized spectroscopically and 

the molecular structure was confirmed by single crystal X-ray diffraction studies. In addition, 

computational biology and bio-informatics have the potential of not only speeding up the drug 

discovery process, but also about changing the way drugs are designed and thus, reducing the costs. 

Rational drug design helps to facilitate and speed up the drug designing process, which involves a 

variety of methods to identify novel compounds. One such method is the docking of the drug molecule 

with a receptor.  

 

The compound N-(2-(2-(4-Chlorophenoxy)acetamido)phenyl)-2-carboxamide-1H-indole is an indole 

derivative. In the present study, we report the theoretical and experimental investigations of the 

compound by employing Density Functional Theory (DFT), Hirshfeld surface analysis, and molecular 



docking tools.  DFT has become an important tool in modern quantum computational chemistry to 

explain the various electronic transitions and chemical properties of the compound. The optimized 

molecular properties with DFT approach admit a close connection between theoretical and 

experimental results. DFT calculations depend on the electron density distribution function of the 

compound being studied. The frontier molecular orbitals HOMO and LUMO and their energy gaps 

were analyzed. Vibrational frequency analysis was done to know the various normal mode frequencies. 

 

2. Materials and methods 

 

2.1. Experimental section 

Chemicals, solvents and agents were purchased from Sigma Aldrich, analytical thin layer 

chromatography (TLC) was performed on (0.25 mm) silica gel plates (Merck 60 F
254

) by using the 

solvent system [hexane: ethyl acetate (3:1)]. Melting point was determined using the Chemi Line 

CL725 Micro Controller Based melting point apparatus with a digital thermometer. The purity of the 

compound was confirmed by thin layer chromatography using silica gel-G and spots were located by 

iodine. The IR spectrum was recorded by the potassium bromide pellet method on Cary 630 FTIR 

Agilent spectrophotometer, NMR spectrum was recorded on a VNMRS-400 MHz Agilent-NMR 

spectrophotometer in dimethyl sulfoxide (DMSO). Mass spectrum was obtained with a VG70-70H 

spectrometer. Elemental analysis results are within 0.5% of the calculated value. 

 

  Synthesis of N-(2-Aminophenyl)-2-(4-chlorophenoxy)acetamide (3) 

The title compound N-(2-Aminophenyl)-2-(4-chlorophenoxy)acetamide (3), was accomplished by a 

synthetic procedure as shown in scheme 1. To 2-(4-chlorophenoxy) acetic acid compound (1, 0.009 mol), in 

dry DCM (10 ml), lutidine (0.02 mol.) was added at 25-30 
o
C, followed by the addition of 1, 2-

diaminobenzene (2, 0.009 mol), the reaction mixture was stirred at 25-30 
o
C for 25 min. The reaction was 

cooled to 0-5 
o
C, TBTU (0.02 mol) was added over a period of 30 min while maintaining the temperature 

below 5
 o

C. The reaction was stirred overnight and monitored by TLC using mobile phase system [hexane: 

ethyl acetate (3:1)]. The reaction mixture was diluted with 25 ml of DCM and treated with 2N hydrochloric 

acid solution (20 ml). The organic layer was washed with water (3 × 25 ml) and brine (3 × 25 ml). Finally, 

the organic layer was dried over anhydrous sodium sulfate and concentrated to afford the compound (5) [36]. 



 

 

 

Synthesis of N-(2-(2-(4-Chlorophenoxy)acetamido)phenyl)-2-carboxamide-1H-indole (5) 

To the compound of N-(2-Aminophenyl)-2-(4-chlorophenoxy)-acetamide (3, 0.002 mol), in dry DCM (10 

ml), 1H-indole-2-carboxylic acid (4, 0.002 mol), was added at 25-30 
o
C, followed by the addition of lutidine 

(0.001 mol). The reaction mixture was stirred at 25-30 
o
C for 30 min. The reaction was cooled to 0-5 

o
C, 

TBTU (0.003 mol) was added over a period of 30 min while maintaining the temperature below 5 
o
C. The 

reaction was stirred overnight and monitored by TLC using mobile phase system of [hexane: ethyl acetate 

(3:1)]. The reaction mixture was diluted with (25 ml) of DCM and treated with 10% of sodium bicarbonate 

solution (3 x 25 ml). The organic layer was washed with water (3 x 25 ml ), dried over anhydrous sodium 

sulfate and concentrated to yield compound (5) [37]. Then it dried to obtain a crude product which on 

recrystallization with ethanol afforded the title compound (5) as colorless rectangular block shape crystals, 

and then confirmed by NMR, LC-MS spectra (figures 2 and 3). The schematic diagram of the synthesized 

compound is shown in scheme 1. 

 

Scheme 1: Reaction pathway for the synthesis of the title compound (5). 

 

  



2.2. Spectral data 

N-(2-Aminophenyl)-2-(4-chlorophenoxy)-acetamide (3) 

Yield: 78%; M.P. 178-180 ºC; 
1
H NMR (400 MHz, DMSO-d

6
) δ (ppm): 4.70 (s, 2H, OCH

2
), 4.88 (s, 2H, 

NH
2
), 6.57-7.54 (m, 8H, Ar-H), 9.20 (s, 1H, NH); LC–MS m/z 276 [M+], 278 [M+2]. Anal. Calcd. for 

C
14

H
13

ClN
2
O

2
(276): C, 60.77; H, 4.74; N, 10.12. Found: C, 60.65; H, 4.63; N, 10.03 %. 

 

N-(2-(2-(4-Chlorophenoxy)acetamido)phenyl)-2-carboxamide-1H-indole (5) 

Yield: 85%; M.P. 205-207 ºC; FT-IR (KBr, ν
max 

cm
-1

), 725 (Aromatic bending), 1100 (C-O), 1630 (C=O), 

3210-3320 (N-H);
 1

H NMR (400 MHz, DMSO-d
6
) δ (ppm):  4.71 (s, 2H, OCH

2
), 6.89-7.77 (m, 13H, Ar-H), 

9.65 (s, 1H, NH), 10.18 (s,1H, NH), 11.83 (s, 1H, -NH indole); 
13

C NMR (DMSO-d
6
) δ: 166.96, 160.65, 

156.44, 137.40, 131.51, 131.10, 130.10, 129.67, 129.48, 127.49, 126.43, 126.37, 125.83, 125.55, 124.44, 

122.25, 120.48, 116.87, 116.63, 112.90, 104.70, 67.76; LC–MS m/z 419 [M+], 421 [M+2]. Anal. Calcd. for 

C
24

H
21

N
3
O

4
 (419): C, 69.39; H, 5.10; N, 10.01. Found:  C, 69.31; H, 5.02; N, 09.90 %. The FTIR spectrum 

of the compound (5) is shown in figure 1.  
  

 

 

 

 

 

 

 

 

 

 

 



 

 

Figure 1: The FTIR spectrum of the compound (5). 

 

  



3. Computational studies 

 

The geometry optimization followed by vibrational analysis of the compound was carried out by 

density functional theory calculations using GAMESS-US software [38]. They were carried out  with 

Becke three parameter for the exchange with correlation functional of Lee-Yang-Parr (B3LYP) for 6-

31G(d,p) and 6-31+G(d,p) hybrid basis sets [39]. The frontier molecular orbitals HOMO and LUMO 

were investigated for the geometrically optimized structure for the same basis set levels.  The Hirshfeld 

surface calculations were performed by employing CrystalExplorer-17 program [40]. Atom in molecule 

theory calculations were done by employing Multiwfn software[ 41].  

 

4. Molecular docking studies of compound (5) 

All the molecular docking studies were performed using Autodock software version 4.0 [42]. The 

standard protocol was followed to predict the binding energy and compared with the standard drug [43- 

45] to target the COX-1 & 2 domains. Compound (5) was selected based on structural diversity and a 

wide range of biological activities to study the molecular interactions involved between the active 

binding sites of the protein target and synthesized compound. The COX inhibitory activity of the 

compound (5) was ranked based on their lowest binding energy involved in the complex formation at 

the active sites. The binding energy of the docked compound on COX-1 and COX-2 was in the range of 

-7.87 and -6.77 kcal/mol, respectively. It is evident that the interaction energy of the compound (5) is 

lower in COX-1 than COX-2 indicating it as a COX-1 inhibitor. Several amino acid residues are 

involved in a particular binding mode. However, only two hydrogen bond interactions could be 

observed between the compound and COX-1 & 2. The carboxylic group of compound (5) forms 

hydrogen bonds with residues of COX-1 (SER126 and PRO125) and COX-2 (HIS386 and GLN454). 

Further, the interaction of the compound (5) at the pocket site and residue amino acid of the complex 

COX-1-(5) and complex COX-2-(5) is predicted. Hence, this compound was selected for docking 

studies to test the effect of the compound (5) on binding affinity to COX-1 and COX-2 in order to get a 



better understanding of the effect of additional oxygen in linker chain on inhibition of COX enzyme 

figures 2 and 3 [46]. 

 

 

 

Figure 2: In silico interaction of compound with COX-1. a) 2D Interaction analysis of compound (5) 

with COX-1.  b) Ribbon models of the COX-1 catalytic domain and the ligand molecule in compound 

(5) at the pocket site and residue amino acid at the pocket site of the COX2-(5) complex. 

 

 

 

 

Figure 3: In silico interaction of compound with COX-2. a) 2D Interaction analysis of compound (5) 

with COX-2. b) Ribbon models of the COX-2 catalytic domain and the ligand molecule in compound 

(5) at the pocket site and residue amino acid at the pocket site of the COX-2-(5) complex. 



 

 

5. Results and discussions 

 

5.1 XRD and DFT calculations 

 

From the single crystal X-ray diffraction study it is revealed that the compound (5) crystallizes in the 

monoclinic crystal system in the P21/c space group. The geometrical parameters are: a = 11.171(2) Å, b 

= 21.929(5) Å, c = 9.307(2) Å, β = 114.257(18)°, and volume = 2078.6(8) Å3. The ORTEP is shown in 

figure 4  ( CCDC No. 1943139). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: ORTEP  of the molecule with thermal ellipsoids drawn at 50% probability  

 

DFT calculations were adopted for geometry optimization. The optimized structure of the compound is 

shown in the figure 5. The bond lengths, bond angles, and torsion angles are compared with those  

obtained from single crystal X-ray diffraction data ( refer supplementary files for the tables). The 

deviations in the torsion angles can be attributed to the fact that the density functional calculations 



describe the molecule in the gaseous phase, whereas the experimentally obtained values are from the 

solid phase of the molecule.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. The optimized structure of the compound. 

 

The graph of X-ray experimental bond length against computed bond length and X-ray bond angle 

against computed bond angle is plotted (figure 6). The plot shows better agreement with the bond 

length and bond angle with the correlation coefficient R2 = 0.982 and R2 = 0.983 respectively. 

 

(a) (b) 

 



Figure 6: The correlation graph of bond lengths (a), and bond angles (b). 

 

Root mean square deviation (RMSD) is calculated for the theoretical and experimentally obtained 

geometrical parameters using the expression   

     

where n is the maximum number of data points. The root mean square deviation of the bond lengths, 

bond angles is 0.0825 Å and 0.0869 Å respectively. The vibrational frequencies of the normal modes 

were calculated and analyzed for the B3LYP/6-31+G(d,p) functional basis set. A total of 144 normal 

modes of vibrations were analyzed.  

  

 

4.2 HOMO and LUMO analyses 

 

The chemical reactivity and kinetic stability of the compound depends on the frontier molecular  

orbitals HOMO and LUMO.  The energies between the molecular orbitals (HOMO and LUMO) 

including second highest occupied (HOMO-1) and second lowest unoccupied (LUMO+1) were 

calculated and are listed in table 4. Figure 7 shows the HOMO LUMO energy levels for the B3LYP/6-

31+G(d, p) hybrid basis set. The HOMO LUMO energies describe the electron donating and accepting 

ability of the molecules respectively. The gap between them, referred to as orbital energy gap, plays a 

vital role in determining the electron transportation capacity of the molecule. A larger gap alludes that 

molecule is chemically hard, stable, and unreactive; whereas a molecule with smaller orbital energy 

gap is soft, unstable, and reactive. It is found that the orbital energy gap for the studied compound is 

4.3267 eV, which describes the partial hardness of the compound. This does not allow an easy transfer 

of electrons from HOMO to LUMO. The HOMO is mainly concentrated over the indole ring, while the 

LUMO is projected over the indole ring as well as the carbonyl group (C=O) (figure 7). Both HOMO 

and LUMO have no electron concentration in the chlorophenyl ring indicating that this ring is not 

participating in the intramolecular charge transfer.  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7:  HOMO LUMO energy levels.  



The orbital charge density isosurface value is 0.0500. The energies obtained from the HOMO and 

LUMO analyses can be correlated with the concerned molecular properties. Negative of HOMO energy 

is taken as the ionization potential; negative of LUMO energy is considered as electron affinity (EA). 

The average of the HOMO LUMO energies is considered as electronegativity (χ). The chemical 

hardness (η) is defined as half of the orbital energy gap. The calculated global descriptive parameters 

are listed in table 4.  

 

Table 4: Calculated molecular energy values and global descriptive parameters. 

Parameter Value (eV) 

EHOMO  -6.1497 

ELUMO  -1.8230 

∆E  4.3267 

EHOMO -1 -6.3021 

ELUMO+1 -0.8620 

Ionization potential (I) 6.1497 

Electron affinity (A) 1.8230 

Chemical potential (µ)  -3.9863 

Electronegativity (χ) 3.9863 

Chemical hardness (η) 2.1633 

 

 

4.3 Hirshfeld surface analysis 

 

Hirshfeld surface analysis is a tool to visualize the packing modes and intermolecular interactions in 

the crystal. Hirshfeld surface divides crystal space into smooth non-overlapping regions where the 

electron densities of a sum of spherical atoms for the molecule (promolecule) dominates the 

corresponding sum over the crystal (procrystal) [47, 48]. For each point on the surface, two distances di 

(distance from the Hirshfeld surface to the nucleus internal to the surface) and de (distance from the 



Hirshfeld surface to the nucleus external to the surface) are calculated. These surfaces reflect the 

proximity of intermolecular interactions in the crystal. Since the computation of the de and di surfaces  

does not take into account the relative atomic sizes, a normalized contact distance dnorm is defined as  

dnorm = 
�����

���

�
�

���
+
�����

���

��
���

, 

where 	

���and	


���are the van der Waals (vdw) radii of the atoms internal and external to the surface 

respectively. The various intermolecular interactions are displayed on the Hirshfeld surface by using 

red-white-blue color scheme. Shorter and longer  intermolecular interactions (as compared to van der 

Waals radii) are represented by red and blue colors respectively. White color is for the contacts around 

van der Waals’ separation [49]. 

 

The Hirshfeld surface highlights the region where the intermolecular contacts are prominent (figure 8). 

The two bright red regions seen on the Hirshfeld surface correspond to the shortest intermolecular 

interaction due to N-H...O contacts.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8: Hirshfeld surface mapped over dnorm. 

 

4.4.1 Fingerprint plots 

 

Fingerprint plots depict the concise summary of the 2D intermolecular interactions as well as 

interactions from individual contacts present in the molecular crystal. They are generated by 

considering di and de distances. Figure 9 shows the fingerprint plots of the compound showing the 



contribution from all the contacts and resolved into individual contacts. The strong intermolecular 

interactions appear as distinct spikes in the fingerprint plots. The decomposed fingerprint plot 

highlights the close contacts of a particular atom pair. The contributions of C-H, O-H, and Cl-H 

contacts to the total Hirshfeld surface area are 29.8%, 13.5%, and 10.3% respectively. The major 

contribution of 35.3% is from H-H contacts with di + de ≈ 2.4 Å. The two sharp peaks observed at the 

top left and bottom right of the plot are from close intermolecular O-H contacts. The various C-H...π 

interactions appear as peripheral wings in the fingerprint plot. 

 

   

   

 

Figure 9: Fingerprint plots of the compound showing the contribution from all the contacts and 

resolved into individual contacts. 

 

  



4.4.2 Shape index, curvedness, and electrostatic potential map 

 

Shape index and curvedness are the two parameters which help to measure the surface curvature. Shape 

index is a dimensionless measure of ‘which shape’. For the two shapes, the shape index differs only by 

its sign which represents the complementary ‘stamp’ and ‘mould’ pairs. The shape index maps can be 

used to identify complementary hollows and bumps where two surfaces touch each other. The ‘bow tie’ 

patterns of red and blue triangles are characteristic of particular stacking arrangement of rings. The blue 

triangles represent the convex regions due to the ring carbon atoms of the molecule inside the surface, 

while the red triangles represent concave regions resulting from the carbon atoms of the π-stacked 

molecule above it.  

 

Curvedness is a measure of ‘how much shape’. It is a function of the root-mean-square curvature of the 

surface. It is characterized by large green regions separated by dark blue edges. The flat surface in 

curvedness plot is an indication of planar stacking arrangements of the molecules.  

 

Electrostatic potential mapping on Hirshfeld surface highlights electrostatic the complementarity 

between the adjacent molecules. The blue and red colored regions on the map are an indication of the 

hydrogen bond donors (electropositive) and acceptors (electronegative) regions respectively [50]. 

Figures 10 (a), (b), and (c) display the Hirshfeld surface mapped with shape index, curvedness, and 

electrostatic potential.  

(a) 
 

(b) (c) 

 

Figure 10 : Hirshfeld surface mapped with (a) shape index, (b) curvedness, and (c) electrostatic 

potential. 

 

  



4.5. Energy frameworks 

Energy frameworks play a vital role in the supramolecular assembly of molecules in the crystal. Using 

B3LYP/6-31G(d,p) hybrid functional basis set, energy frameworks were constructed using 

CrystalExplorer program. The cluster of molecular pairs involved in the interaction energy calculations 

are shown in figure 11. The ‘R’ in the figure represents the distance between the molecular centroids 

(mean atomic position) in Å. Different interaction energies, namely electrostatic, polarization, 

dispersion, and exchange repulsion, were calculated. The scale factors used for benchmarked energies 

are kele = 1.057, kpol = 0.740, kdisp = 0.871, krep = 0.618 [51]. The graphical representation of Coulomb 

interaction energy (red), dispersion energy (green), total interaction energy (blue) of the  compound 

viewed down a, b, and c axes are shown in figure 12. The cylinders in the framework show the relative 

strengths of molecular packing in different directions.  The elimination of a few interaction energies 

below a certain value, to make the frames less crowded, results in less number of cylinders or the 

absence of cylinders in a particular direction. 

 

The computed interaction energies for electrostatic, polarization, dispersion, and exchange repulsion 

are -178 kJ/mol, -42.7 kJ/mol, -310.7 kJ/mol,  and 257 kJ/mol respectively. The dispersion energy 

dominates over other interaction energies. 
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Figure 12 :  The pictorial representation of Coulomb interaction energy (red), dispersion energy 

(green), total interaction energy (blue) of the compound viewed down a, b, and c axes respectively. 

 

4. 6. AIM calculations 

Atom in molecule theory calculations were performed to confirm the various intramolecular 

interactions which are responsible for the stability of the compound. Three different intramolecular 

interactions viz., C17-H17...O21, N19-H19...O11, and N19-H19...O23 were observed from XRD; but 

AIM calculations shows one additional intramolecular interaction C29-H29...O11 (Figure 13). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13: Molecule with intramolecular interactions from AIM calculations. 

 

 

5.7 In silico validation 

The Autodock program was utilized to produce the protein-tested compound-complex in order to 

understand the interaction between COX-1 & 2 proteins and ligand. It can be seen clearly that the 

ligand is placed at the center of the active site, and is stabilized by hydrogen bonding interactions. The 

hydrogen bonds exhibited in the COX-1 & 2 tested compound complexes have been documented 

together with their distances and angles, by taking into account the interaction energies of the tested 

compound with residues in the active site of the COX-1 & 2, key binding residues in the active site of 



the model were determined and proved. It is obvious that the COX-1 & 2 tested compound complexes 

have a substantial binding energy of -7.87 and -6.77 kcal/mol, respectively. Also, it was shown by the 

interaction analysis that SER126 and PRO125, the amino acids residue of the COX-1 and HIS386 and 

GLN454, were the main providers for the inhibitory interaction (figures 2 and 3).  

 

Conclusions 

 

DFT calculations results showed the better agreement between the theoretical and experimental 

calculations. The orbital energy gap of 4.3267 eV between HOMO and LUMO , describes the partial 

hardness of the compound. Hirshfeld surface analysis was carried out to explore the intermolecular 

interactions. An approach to understand the packing of molecules in a crystal energy frameworks were 

constructed. The different interactions energies viz., electrostatic, dispersion, polarization, exchange 

repulsion between the molecular pairs were calculated; among these dispersion energy is dominant. 

The in silico study results confirmed that the title compound (5), has promising high active molecule 

for the inflammation treatment and good binding energy with exact pocket side to the specific protein. 

It is evident that the interaction energy of the compound (5) is lower in COX-1 as compared to COX-2 

suggesting it to be a selective as a COX-1 inhibitor. 
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Highlights

. The article describes the synthesis, characterization, molecular docking, and computational studies of  
  the compound.

. Hirshfeld surface analysis, interaction energies,  and energy frameworks are studied in detail.

. DFT calculations are performed to optimize the molecular geometry using B3LYP   
  functional with 6-31 G(d,p) and 6-31+G (d, p) as basis sets.

. HOMO, LUMO frontier molecular orbitals are analyzed.

. The molecular docking of an anti-inflammatory drug was carried out.


