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Rani et al.: Receptor Targeted Molecular Docking of Pyrazole Derivatives as Hypolipidemic and Anti-Obesity 

Agents

Obesity is a serious health problem of 21st century. Around 1 billion adults are overweight and more 
than 300 million people are found to be obese globally. In fact 2.6 million people die per year due to obesity 
and thus it has now become a major reason of morbidity and mortality. In line to this few novel pyrazole 
derivatives (Z)-3-(4-subtituted phenyl)-2-(3, 5-dimethyl-1H-pyrazol-1-yl)-1-phenylprop-2-en-1-one (4a-f) 
were synthesized from 3, 5 dimethyl pyrazole by a simple inexpensive, rapid method. All compounds were 
authenticated using different physical and analytical techniques such as Infrared, 1H nuclear magnetic 
resonance, 13C nuclear magnetic resonance and mass spectrometry. Hypolipidemic activity was carried out 
for all the compounds using Triton WR 1339 induced hyperlipidemia model in rodents. Further, molecular 
docking was performed to understand the receptor-ligand interactions of synthesized compounds with 
cannabinoid receptor (protein data bank code: 5TGZ) using Argus lab 4.0, followed by anti-obesity studies 
of the selected compound (Z)-3-(4-chlorophenyl)-2-(3, 5-dimethyl-1H-pyrazol-1-yl)-1-phenylprop-2-en-1-one 
(4b). Amongst six compounds four compounds showed significant reduction in cholesterol levels in along 
with triglyceride levels in hyperlipidemic rats. Compound 4b also caused significant elevation in % high 
density lipoprotein levels of rats comparable to the standard Gemfibrozil. All these compounds showed good 
interactions with the target protein. Compound 4b (5 mg/kg and 10 mg/kg orally), caused notable reduction 
in body weight of high fat diet rats. Compound 4b i.e. (Z)-3-(4-chlorophenyl)-2-(3,5-dimethyl-1H-pyrazol-1-
yl)-1-phenylprop-2-en-1-one has ability to reduce body weight and improve lipid profile in rats and  requires 
further studies to establish its safety and efficacy in preclinical and clinical subjects.
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Rapid prevalence of obesity world over has been 
recognized as major threat of 21 st century[1]. A survey 
on literature reveals that globally 1 billion adults 
are overweight and more than 300 million people 
are found to be obese. In fact 2.6 million people die 
per year due to obesity[2]. Literature is replete with 
the examples of pyrazole derivatives exhibiting a 
wide array of pharmacological properties including 
anticonvulsant, anti-inflammatory, analgesic, 
antipyretic, anti-obesity[3-7]. Several derivatives 
containing this nucleus have been designed 
synthesized and examined for lipolytic and anti-
obesity activity[8,9]. Pyrazole derivative such as 
the 5-methylpyrazole-3-carboxamide, AM251, 

ibipinabent and rimonabent has immerged as 
anti-obesity drug acting as cannabinoid receptor 
antagonist[10-12]. Chalcones derivative are known 
to have various pharmacological properties[13]. 
Many chalcones derivatives have been synthesized 
and screened for their anti-obesity activity. Furan-
chalcones derivative has been reported to act as 
protein tyrosine phosphatase inhibitors[14-16]. The 
generated structure of complex (ligand and protein) 
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where grouped by their scoring functions generated 
by docking. In the docking studies total energy of the 
system has calculated and it provides the optimized 
conformer of the complex, docking studies also help 
to predict the affinity of the ligand and receptor or 
protein in respect to amino acid of the proteins[17]. 
Molecular docking study is used to determine the 
interaction between ligands and proteins and their 
three-dimensional structure of the complex. It has 
been noticed that incorporation of more than one 
pharmacophore into a single molecular frame work 
enhances the pharmacological effects of resultant 
conjugate molecule. In view of these facts and high 
prevalence of obesity and hyperlipidemic disorders, 
present study was aimed to synthesize new analogues 
bearing conjugate features of pyrazole and chalcones 
and perform molecular docking studies and evaluate 
the hypolipidemic and anti-obesity potential in 
albino rats.

MATERIALS AND METHODS 

General:

Melting points of the compound were determined 
using capillary apparatus and were uncorrected. 
Preliminary purity of compounds was examined 
using Thin Layer Chromatography (TLC) silica gel 
60 F254 plates (200 mm; Merck, Darmstadt, Germany). 
Structures of the compounds were regularly analyzed 
by Infrared (IR), 1H Nuclear Magnetic Resonance 
(NMR), 13C NMR and mass spectrometer. IR spectra 

were recorded in Potassium bromide (KBr) on an 
Agilent tech, Cary 660 Fourier-Transform Infrared 
Spectroscopy (FTIR) spectrophotometer. Bruker 
spectroscopy in DPX-300 MHz spectrophotometer 
was used to determine 1H-NMR and 13C NMR 
spectra using dimethyl sulfoxide as solvent and 
tetramethylsilane as an internal standard (chemical 
shift in δ ppm). Abbreviations s, d, t and m were used 
to indicate the peak multiplicity as singlet, doublet, 
triplet and multiplet. Mass spectra were recorded 
on waters, Q-TOF micro mass spectrometer. Silica 
gel (Merck) was used in column chromatography. 
Anhydrous sodium sulfate was utilized as a drying 
agent for the organic phase. The solvents were used 
after purification by distillation.

Synthesis of target compounds:

Title compounds were synthesized by following 
strategy given in fig. 1.

Preparation of 2-(3, 5-dimethyl-1H-pyrazol-1-yl)-1-
phenylethanone (3): A mixture of 3, 5-dimethyl-1H-
pirazole (0.02 mol), 2-bromacetophenone (0.02 mol) 
and potassium carbonate (0.020 mol) in acetonitrile was 
stirred and reflux for 5 h. Completion of the reaction 
was checked by TLC (hexane:ethyl acetate 7:3). The 
target compound was crystallized by transferring the 
reaction mixture into ice-cold water. The mixture was 
filtered and washed with water to obtain compound 3. 
The compound was purified by column chromatography 
using silica with hexane:ethyl acetate in 8:2 ratio as 
solvent.

Fig. 1: Scheme (1) for the synthesis of compounds
Note: R- (a): Br; (b): Cl, (c): NO2 ; (d): OMe; (e): OH and (f): Me
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Yield 73 %; Melting Point (MP) 76-78°; IR analysis 
(KBr) cm-1  3058 (C-H strAr), 1691 (C=O), 2934(Ar- 
Methyl (CH3)), 1578 (C=N); NMR analysis: H1 (δ  ppm 
in Deuterated chloroform (CDCl3)) 7.79-7.99 (m, 5H, 
Ar), 5.91 (s, 2H, vinylic), 5.45 (s, H, pyrazole -C4), 
2.23 (s, 3H, CH3), 2.16 (s, 3H, CH3); C

13 (CDCl3, 100 
MHz) 192.75 (1C, C=O), 148.36 (1C, C-3), 140.60 
(1C, C-5),134.58 (1C, C-10), 134.02 (1C, C-13), 
128.95 (2×1C, C-11), 128.12 (2×1C, C-12), 105.88 
(1C, C-4),55.27 (1C, C-8), 13.53 (1C, C-6), 11.04 (1C, 
C-7); Elemental analysis Calcd. for C13H14N2O; C, 
72.87; H, 6.59; N, 13.07 Found: C, 72.76; H, 6.60; N, 
13.14; Mass spectroscopic analysis m/z 214 [M+]. 

General method of synthesis of (Z)-3-(4-subtituted 
phenyl)-2-(3, 5-dimethyl-1H-pyrazol-1-yl)-1-
phenylprop-2-en-1-one (4a-f): To a mixture of 2-(3, 
5-dimethyl-1H-pyrazol-1-yl)-1-phenylethanone (3) 
(0.005 mol) and p-substituted benzaldehyde (0.005 mol)  
was dissolved  in  N,N Dimethylformamide (DMF), 
sodium hydride was added and  refluxed at 155° for 
10 h. Completion of the reaction was checked by TLC 
(hexane:ethyl acetate 7:3). The target compound was 
obtained by pouring the reaction mixture into ice-cold 
water. Crystals were separated by adding hydrochloric 
acid which were filtered and recrystallized from 
ethanol.  Resultant product was purified by column 
chromatography using silica with hexane:ethyl acetate 
7:3 as solvent.

(Z)-3-(4-bromophenyl)-2-(3, 5-dimethyl-1H-
pyrazol-1-yl)-1-phenylprop-2-en-1-one (4a): Yield 
81 %; MP 155-156°; IR analysis (KBr) cm-1 3090 (C-H 
strAr), 2973 (Ar-CH3), 1679 (C=O), 1586 (C=C), 570 
(C-Br); NMR analysis: H1 (δ  ppm in CDCl3) 8.42 
-7.86 (m, 5H, ArH), 7.61-7.55 ( dd, 4H ), 5.35  (s, 1 
H, vinylic), 5.49 (s, 1H, pyrazole), 2.53(s, 3H, CH3), 
2.43 (s, 3H, CH3); C13 (CDCl3, 100 MHz) 183.93 
(C=O), 148.8 (C-5, C-3), 136.0 (C-10), 135.59 (C-13), 
133.14 (C-17, C-20), 131.48 (C-11, C-15), 130.83 (C-
8), 129.02 (C-12,C-14), 128.53 (C-19), 128.28 (C-18), 
120.04 (C-16), 106.23 (C-4), 13.50 (C-6), 10.87 (C-7); 
Elemental analysis Calcd. for C20H17BrN2O; C, 63.00; 
H, 4.49; N, 7.35; Found: C, 63.08; H, 4.45; N, 7.38; 
Mass spectroscopic analysis m/z 381 [M+], 383 [M++2] 
(1:1).

(Z)-3-(4-chlorophenyl)-2-(3, 5-dimethyl-1H-
pyrazol-1-yl)-1-phenylprop-2-en-1-one (4b): Yield  
86 %; MP 144-146°; IR analysis (KBr) cm-1 3050 (C-H 
strAr), 2923 (Ar-CH3), 1683 (C=O), 1573 (C=C), 629 
(C-Cl); NMR analysis : H1 (δ  ppm in CDCl3) 8.41-
7.82 (m, 5H, ArH), 7.61-7.48 (dd, 4H, Ar), 5.34 (s, 

1H, pyrazole), 5.21 (s, 1H, vinylic), 2.27 (s, 3H, CH3), 
2.19 (s, 3H, CH3); C13 (CDCl3, 100 MHz) 183.93 
(C=O),148.8 (C-5, C-3),136.0 (C-10), 135.59 (C-13), 
133.14 (C-17,C-20), 131.48 (C-11, C-15), 130.83 (C-
8), 129.02 (C-12, C-14), 128.53 (C-19),  128.28 (C-18), 
120.04 (C-16), 106.23 (C-4), 13.50 (C-6), 10.87 (C-7); 
Elemental analysis Calcd. for C20H17ClN2O; C, 71.32; 
H, 5.09; N, 8.32; Found: C, 71.35; H, 5.11; N, 8.30; 
Mass spectroscopic analysis m/z 336 [M+], 338 [M++2] 
(3:1).

(Z)-3-(4-nitrophenyl)-2-(3, 5-dimethyl-1H-pyrazol-
1-yl)-1-phenylprop-2-en-1-one (4c): Yield 72 %;  MP 
138-140°; IR analysis (KBr) cm-1 3061 (C-H strAr), 
2917 (Ar-CH3), 1670 (C=O), 1574 (C=C), 1384 (Ar-
NO2); NMR analysis : H1 (δ ppm in CDCl3) 8.83-7.95 
(m, 5H, ArH), 7.68-7.61 ( dd, 4H, Ar ), 5.57 (s,1H, 
pyrazole), 5.39 (s, 1H, vinylic), 2.41 (s, 3H, CH3), 
2.29(s, 3H, CH3); C

13 (CDCl3, 100 MHz) 183.41 (C=O), 
148.12 (C-20), 146.55 (C-5, C-3), 141.21 (C-17), 132.05 
(C-10), 131.99 (C-13), 129.88 (C-11, C-15), 129.61 (C-
8), 129.14 (C-12, C-14),127.29 (C-18, C-22), 124.03 
(C-19, C-21), 120.12 (C-16), 106.15 (C-4), 13.92 (C-
6), 10.80 (C-7); Elemental analysis C20H17N3O3; Calcd. 
for C20H17N3O3; C, 69.15; H, 4.93; N, 12.10; Found: C, 
69.07; H, 4.92; N, 12.13; mass spectroscopic analysis 
m/z 347 [M+].

(Z)-3-(4-methoxyphenyl)-2-(3, 5-dimethyl-1H-
pyrazol-1-yl)-1-phenylprop-2-en-1-one (4d): Yield 
79 %;  MP 165-167°; IR analysis (KBr) cm-1 3065 (C-H 
strAr),  2924 (Ar-CH3),  1695 (C=O), 1597 (C=C), 1029 
(C-O-C); NMR analysis : H1 (δ  ppm in CDCl3) 8.48-
7.96 (m, 5H, ArH), 7.84-7.68 (dd, 4H, Ar), 5.69 (s, 1H, 
pyrazole), 5.41 (s, 1H, vinylic), 3.71 (s, 3H, -OCH3), 
2.12(s, 3H, CH3), 1.89 (s, 3H, CH3); C

13 (CDCl3, 100 
MHz) 189.77 (C=O), 147.87 (C-20),147.8 (C-5, C-3), 
133.70 (C-10), 131.57 (C-13), 129.87 (C-11,C-15), 
129.61 (C-8), 128.90 (C-12, C-14), 127.85 (C-17, 
C-18, C -22), 120.80 (C-16), 114.15 (C-19, C-21), 
106.27 (C-4), 56.93 (O-CH3), 13.55 (C-6), 10.83 (C-7); 
Elemental analysis Calcd. for C21H20N2O2; C, 75.88; H, 
6.06; N, 8.43; Found: C, 75.79; H, 6.04; N, 8.46; Mass 
spectroscopic analysis m/z 332 [M+].

(Z)-3-(4-hydroxyphenyl)-2-(3, 5-dimethyl-1H-
pyrazol-1-yl)-1phenylprop-2-en-1-one (4e): Yield 70 
%;  MP 150-151°; IR analysis (KBr) cm-1 3032 (C-H 
strAr),  2926 (Ar-CH3), 1688 (C=O), 1594 (C=C), 
3256 (Ar-OH); NMR analysis : H1 (δ  ppm in CDCl3) 
8,40 -7.90 (m, 5H, ArH), 7.66-7.52 (dd, 4H, Ar ), 5.41 
(s, 1H, vinylic), 5.81 (s,1H, pyrazole), 5.27 (s, 1H, 
-OH), 2.22 (s, 3H, CH3), 2.14 (s, 3H, CH3); C

13 (CDCl3, 
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100 MHz) 183.41 (C=O), 148.12 (C-20), 146.55 (C-
5, C-3), 141.21 (C-17), 132.05 (C-10), 131.99 (C-
13),129.88 (C-11, C-15), 129.61 (C-8), 129.14 (C-12, 
C-14), 127.29 (C-18, C-22), 124.03 (C-19, C-21), 
120.12 (C-16), 106.15 (C-4), 13.92 (C-6), 10.80 (C-7); 
Elemental analysis Calcd. for C20H18N2O2; C, 75.45; H, 
5.70; N, 8.80 Found; C, 75.43; H, 5.72; N, 8.87; Mass 
spectroscopic analysis m/z 318 [M+].

(Z)-3-p-tolyl -2-(3, 5-dimethyl-1H-pyrazol-1-yl)-1-
phenyl-prop-2-en-1-one (4f): Yield 82 %; MP 170-
173°; IR analysis (KBr) cm-1 3022 (C-H strAr),  2925 
(Ar-CH3), 1695 (C=O), 1557 (C=C); NMR analysis : H1 
(δ  ppm in CDCl3) 8.16 -7.78 (m, 5H, ArH), 7.48-7.12 
(dd, 4H, Ar), 5.78 (s,1H, pyrazole), 5.49 (s, 1H, vinylic), 
2.52 (s, 3H, CH3), 2.49 (s, 3H, CH3), 2.12 (s, 3H, CH3); 
C13 (CDCl3, 100 MHz) 187.41 (1C, C=O), 143.88  (C-
5, C-3), 137.81 (C-10), 133.92 (C-13), 132.04 (C-
17), 132.04 (C-20), 131.36 (C-11,C-15),129.61 (C-
8),129.02 (C-19,C-21), 128.84 (C-12,C-14), 126.73 
(C-18,C-22), 120.13 (C-16), 106.77 (C-4), 20.43 (CH3, 
C-23), 13.12 (C-6), 10.03 (C-7); Elemental analysis 
Calcd. For C21H20N2O; C, 79.72; H, 6.37; N, 8.85 
Found:  C, 79.59; H, 6.34; N, 8.79; Mass spectroscopic 
analysis m/z 316 [M+].

Pharmacology:

Acute toxicity studies: The doses for the test compounds 
were selected on the basis of acute toxicity studies 
following OECD 423 guidelines where compounds 
4(a-f) were evaluated on fixed doses of 5- 2000 mg/kg 
administered orally in albino rats.

Hypolipidemic studies: The experimental protocol 
was approved by the Institutional Animal Ethical 
Committee (IAEC) of Banasthali University, Banasthali, 
Rajasthan, India (BU/BT/68/2.5.2012). Triton WR 
1339 (Sigma Aldrich, United States of America (USA)) 
surfactant was employed to induce hyperlipidemia in 
rats. Wistar Albino rats (180-200 g) were divided into 
different groups containing six animals in each. Group I 
served as negative control and administered with vehicle 
only (2 % acacia solution), Group II served as positive 
control and administered Triton WR 1339 at 200 mg/
kg; i.p, Group III administered Triton WR 1339 (200 
mg/kg i.p.) along with standard gemfibrozilat 400 mg/
kg p.o. in 2 % w/v acacia and group IV-IX were treated 
with Triton WR 1339 (200  mg/kg i.p.) along with test 
compound 4 (a-f)  at a dose of 10 mg/kg p.o. in 2 % 
w/v acacia (aq.) respectively. Lipid profile of treated 
rats was determined using commercially available kits 
(Auto span, Mumbai, India)[18].

Anti-obesity studies: The Normal Diet (ND) consisted 
of simple laboratory chow only (Ashirwad Industries, 
Chandigarh, India). The High Fat Diet (HFD) was 
prepared and presented to different groups of rats for 
induction of obesity. The composition of HFD included 
the condensed milk 20 %, bread 20 %, chocolate 10 
%, dried coconut 10 %, cheese 20 %, boiled potatoes 
20 % with one multi-vitamin tablet Supradyn (Piramal 
Enterprises Limited, Maharashtra, India). 

Wistar Albino rats (180-200 g) were divided into five 
groups containing six rats in each. Group I acted as 
negative control and administered with ND, group II 
served as positive control and received HFD, group 
III received HFD as well as treated with standard 
rimonabent at a dose of 10 mg/kg p.o., group IV were 
administered with HFD along with test compound (5 
mg/kg p.o.) and group V were administered with HFD 
along with test compound (10 mg/kg p.o.). All the 
treatments were given for 40 d. The body weight (gm) 
was recorded before and after 40 d of the using rat digital 
weighing balance. Rimonabant (Cipla Pharmaceuticals 
Limited, India.) was used as standard[18].

Docking study:

In order to validate the findings of pharmacological 
studies, molecular docking has been employed 
to understand the receptor-ligand interactions of 
synthesized compounds with CB receptor (Protein 
Data Bank (PDB) Code: 5TGZ) using Argus lab 4.0. 
The ligand structures were generated using the Chem 
draw software.  Three-dimensional optimizations of 
the ligand structures were done and saved as PDB 
file format. Geometry optimizations of the ligands 
were performed according to the Hartree-Fock (HF) 
calculation method using Argus Lab 4.0.1 (Mark A. 
Thompson, Planaria Software LLC, Seattle, WA, 
USA) software[19]. Argus Lab has work on quantum 
mechanics based program. It predicts the potential 
energies, molecular structures; geometry optimization 
of structure, vibration frequencies of coordinates of 
atoms, bond length and bond angle. CB was docked 
against six compounds the interaction was carried out 
to find the favorable binding geometries of the ligand 
with the protein. Docking simulations were performed 
by selecting “Argus Dock” as the docking engine. The 
selected residues of the receptor were defined to be a 
part of the binding site. A spacing of 0.4 Å between 
the grid points was used and an exhaustive search was 
performed by enabling “High precision” option in 
Docking precision menu, “Dock” was chosen as the 
calculation type, “flexible” for the ligand. A maximum 



www.ijpsonline.com

Indian Journal of Pharmaceutical Sciences 221January-February 2023

of 150 poses were allowed to be analyzed. All the 
compounds were docked into the active site of protein, 
using the same protocol. The docking poses saved for 
each compound were ranked according to their dock 
score function. The pose having the highest dock score 
was selected for further analysis. The two-dimensional 
Pose where generated by using the software discovery 
studio[20].

RESULTS AND DISCUSSION 
The goal of this study was to obtain various pyrazole 
substituted chalcones 4(a-f), by Claisen-Schmidt 
condensation of 2-(3, 5-dimethyl-1H-pyrazol-1-yl)-1-
phenylethanone (3) and 4 substituted benzaldehyde. 
DMF was used as solvent as it impart a better medium 
for reaction and Sodium hydride (NaH) used as strong 
base. The synthesized compound gave satisfactory 
results of their microanalysis. IR, 1H NMR, 13C NMR 
and mass spectrometry spectral data which were found 
to be consistent to the assigned structure. The IR 
spectral analysis of the products was validated using 
reactant spectra. 

In the first step 3,5 dimethyl pyrazole was allowed to 
react with phenacyl bromide to yield 2-(3,5-dimethyl-
1H-pyrazol-1-yl)-1-phenylethanone (3) and its 
formation ascertained by IR absorption band at 1691 
cm-1 assignable to  >C=O Stretching (str.) and a band at 
1578 cm-1 due to C=N str. and by absence of -NH peak 
at 3500-3400 cm-1 1H NMR of the compound (3) was  
exhibited a sharp up field singlet at δ 2.23 and δ 2.16 to 
the six proton of two -CH3 group attached to pyrazole 
ring and up field singlet which appeared at δ 5.45 due 
to two proton of CH2 (methylene group) attached to 
pyrazole ring. 13C NMR spectrum of compound (3) 
displayed the three signals at 48.29, 105.91 and 140.73 
due to C-3, C-4 and C-5 respectively, which are unique 
to pyrazole system[21]. Along with this the 1H NMR 

spectrum of compound (3) showed multiplet for Ar-H 
at 8.05-7.45 ppm (m, 5H, Ar). Presence of a singlet at 
5.9 ppm assignable to CH2-C=O moiety. Further, the 
formation of compound (4a-f) was ascertained by the 
appearance of peak at 1679 cm-1 (>C=O str.), and also 
by the other peaks which appeared at 1586 cm-1 (C=C 
str.) due to C=C of Alpha (α),  Beta (β) conjugated 
ketone structure, 3090 cm-1 (C-H str., Ar), 2973 cm-1 
(C-H str., Ar-CH3), 570 cm-1 (C-Br).

It is noteworthy that all the compounds (4a-4f) caused 
rats showed a state of lethargy at the doses 300 mg 
p.o. and considered unsafe, thus less than 1/30th and 
less of the doses were selected to omit any kind of 
toxicity precipitation in the experimental rats for the 
present study. The synthesized compounds (4a-4f) were 
evaluated for possible lipid lowering activity using 
triton WR 1339 induced hyperlipidemic rats. Results 
of hypolipidemic activity study are presented in fig. 2. 
Amongst six compounds (4a-4f), compounds 4a, 4b, 
4d, and 4e showed significant reduction in cholesterol 
levels in rats i.e. 49.07 %±3.09 %, 52.20 %±1.92 %,  
47.16 %±1.29 % and 43.42 %±2.57 %, respectively, 
which was comparable gemfibrozil (58.79 %± 4.3 %).

Similarly, compounds 4a, 4b, 4d and 4e also showed 
impressive reduction in triglyceride levels i.e. 43.40 
%±1.48 %, 45.40 %±1.27 %, 39.35 %±1.41 % and 
36.11 %±1.32 %, respectively, which was comparable 
to standard gemfibrozil (49.39 %±3.6 %). Notably, 
compound 4b also caused significant elevation (33.26 
%±1.32 %) in % High Density Lipoprotein (HDL) 
levels of rats comparable to the standard gemfibrozil 
(36.66±4.7 %) (fig. 3). Compound 4b was recorded as 
most effective in ameliorating the lipid profiles in albino 
rats, thus it was further evaluated for weight reduction 
activity in HFD induced obesity model in rats as shown 
in Table 1.

Fig. 2: Hypolipidemic studies of synthesized derivatives in albino rats
Note: (  ): Cholesterol; (  ): TG and (  ): HDL
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Amongst six, three compounds showed promising 
receptor-ligand binding interactions with high docking 
score (Table 2). All the amino acids involved to 
form different bond with ligand are given in Table 3. 
Standard compound Rimonabent has used to compare 
the docking results as this compound has also the 
pryazole nucleolus and results clearly reveals that 
docking score of most of the synthesized compounds 
were more than the standard its means binding affinity 
of synthesized compounds are more as compare to 
standard for selected protein, in standard compound 
LYS-232, ALA-233, GLY-205,PHE-208, ASP-213, 
ILE-216, MET-240, THR-242 total 8 amino acids are 
form Vander Waal and interactions and LEU-209 amino 
acid residue form pi sigma bond t is also observed that 
the ILE-212, VAL-228, ALA-236, LEU-239, LEU-286 
amino residues were responsible for pi and pi-alkyl bond 
formations. Compound 4b (Z)-3-(4-chlorophenyl)-
2-(3,5-dimethyl-1H-pyrazol-1-yl)-1-phenylprop-2-
en-1-one (fig. 4) illustrated seven Vander Waal and 
interactions with docking score of -15.31A. Phenyl 
propenone depicted four Vander Waal interactions with 
SER-265, VAL-196, PHE-200 and TRP-356 amino 
acid residues. Dimethyl pyrazol showed two Vander 
Waal interactions with ASP-366, THR- 197 amino acid 
residues whereas one pi-sulfur bonds was also showed 
with MET-363 and total six alkyl bonds were observed 
with different amino acid residue. 

In addition (Z)-3-(4-chlorophenyl)-2-(3, 5-dimethyl-
1H-pyrazol-1-yl)-1-phenylprop-2-en-1-one (4b) (fig. 5) 
illustrated seven Vander Waal interactions with that of 
the receptor acquiring docking score of -15.27. Phenyl 
propenone moiety showed Vander Waal interaction 
with PHE-200, TRP-356, and VAL-196 amino acid 
residues. Methoxy phenyl on other hand showed a 
Vander Waal interaction with ASP-272 and THR-197. 
In addition, dimethyl pyrazol illustrated third Vander 
Waal interaction with SER-265 and ASP-366. 

Phenyl propenone of 4f (Z)-2-(3,5-dimethyl-1H-
pyrazol-1-yl)-1-phenyl)-3-p-tolylprop-2-en-1-one (fig. 
6) demonstrated eight Vander Waal interaction with 
different amino acid residues with docking score of 
-15.25. Toluene moiety on other hand illustrated two 
Vander Waal interactions with ASP-272 and LEU-190 
amino acid residues. Dimethyl pyrazol showed the 
Vander Waal interaction with ASP-366 and SER-265. 

Amongst all compounds 4a, 4b and 4f have illustrated 
better binding patterns including hydrogen bond 
interaction which obtained high docking score (Table 
2).  Some amino acid residues are play a crucial role 
for binding with ligands such as VAL-196, PHE-200, 
TRP-356, ASP-272, THR-197, ASP-366 and SER-
265 amino acids are essential for better binding. We 
can conclude that 4b (Z)-3-(4-chlorophenyl)-2-(3,5-
dimethyl-1H-pyrazol-1-yl)-1-phenylprop-2-en-1-

Body weights (gm) Normal diet HFD Compound 4 (b) (5 mg)+HFD Compound 4 (b) (10 mg)+HFD Stand.+HFD

Weight before 
treatment 154±7.8 157±5.4 155±3.3 154±5.4 155±4.8

Weight after 
treatment 171±4.0 218±5.4 194±5.0 185±6.2 173±3.5

Note: *Values represent mean±SEM of six rats

TABLE 1: EFFECT OF RIMONABANT AND COMPOUND 4b ON BODY WEIGHT OF HFD RATS

Fig. 3: Receptor-ligand interactions as 2D and 3D pose view of best docking scored standard compound
Note: (  ): Van der Waals; (  ): Unfavorable bump; (  ): Carbon hydrogen bond; (  ): Alkyl and (  ): Pi-Alkyl
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one have been found effective in binding with CB 
receptor. Many of pyrazole and chalcones derivatives 
are important pharmacophore in exhibiting anti-obesity 
activity. Structure activity relationship of various anti-
obesity drug revealed that the presence of electron 
withdrawing group, α, β unsaturated ketone and 
chlorophenyl group are responsible for the anti-obesity 
properties[22]. Moreover, results of docking studies 
were found to be consistent that the compound 4b (Z)-
3-(4-chlorophenyl)-2-(3,5-dimethyl-1H-pyrazol-1-yl)-
1-phenylprop-2-en-1-one has better ability to interact 
with CB receptor , thus has substantial potential to 
act as anti-obesity agent. On the basis of results of 
hypolipidemic and docking studies compound 4b 
(Z)-3-(4-chlorophenyl)-2-(3,5-dimethyl-1H-pyrazol-
1-yl)-1-phenylprop-2-en-1-onewas selected foranti-
obesity. Anti-obesity study was carried out using HFD 
induced obesity model. A 40 d HFD exposure showed 
impressive weight gain in group II rats whereas there 
was no significant increase in bodyweight of rats in 
group I. Administration of compound 4b (Z)-3-(4-
chlorophenyl)-2-(3, 5-dimethyl-1H-pyrazol-1-yl)-1-
phenylprop-2-en-1-one at dose of 5mg/kg and 10 mg/
kg orally, caused marked reduction in body weight of 
rats when compared to group II (fig. 7). It is noteworthy 
that during treatment, no behavioral alteration and 
mortality of test animal was observed that indicated its 
high therapeutic index and approved its suitability for 
prolonged use of the therapy.

Pyrazoles have been documented to possess wide array 

of pharmacological activities including hypolipidemic 
activities. In view of this in the present study, 
various novel pyrazole derivatives (4a-f) have been 
successfully synthesized using simple and robust 
protocols and characterized using physical and spectral 
methods. Amongst all the synthesized compounds,(Z)-
3-(4-chlorophenyl)-2-(3,5-dimethyl-1H-pyrazol-1-
yl)-1-phenylprop-2-en-1-one(compound 4b) showed 
significant reduction in body weight together with 
hypolipidemic activity in experimental rats. There was 
no behavioral alteration and mortality was observed 
which indicates its safety and its suitability for prolonged 
course of therapy in obesity and hyperlipidemic 
disorders. However the present preliminary studies calls 
for comprehensive toxicological and pharmacological 
studies to establish its therapeutic safety and efficacy in 
preclinical and clinical subjects.
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S. no Compound Docking score

1 (4a) -15.31

2 (4b) -15.27

3 (4c) -13.95

4 (4d) -12.75

5 (4e) -12.81

6 (4f) -15.25

Standard (Rimonabant) -11.20

TABLE 2: BEST DOCKING SCORE DERIVATIVES WITH CANNABINOID RECEPTOR



January-February 2023Indian Journal of Pharmaceutical Sciences224

www.ijpsonline.com

S. No Vander waal Pi-Sigma Pi-Sulfur Pi-pi T-shaped Alkyl and pi-alkyl

4a
VAL-196, PHE-200, TRP-356, 
ASP-272, THR-197, ASP-366, 

SER-265
MET-363 TRP-279, PHE-268 LEU-360, PRO-251, ILE-271, 

LEU-193,ILE-280, ILE-267

4b
VAL-196, PHE-200, TRP-356, 
ASP-272, THR-197, ASP-366, 

SER-265
LEU-276 TRP-279, PHE-268

LEU-359, LEU-360, ILE-271, 
LEU-193, PRO-251, ILE-280, 

ILE-267

4c

VAL-367, THR-197, ASP-366, 
SER-265, TRP-356, ASP-272, 
PRO-252, LEU-196, TYR-272, 

ALA-248

MET-363 PHE-268, TRP-279 ILE-267, ILE-271, LEU-193, 
ILE-360, ILE-280

4e
MET-363, THR-197, ILE-169, 

GLY-166, ILE-267, PRO-269, PHE-
189, ASP-104, ASN-101, SER-383,

Phe-170 LEU-193, PHE-379, ILE-105, 
LEU-359, LEU-193

4f
ASP-366, SER-165, ASP-272, 
LEU-190, VAL-196, PHE-200, 

THR-197, TRP-356
LEU-276 TRP-279, PHE-268 ILE-267, PRO-251, LEU-193, 

LEU-360, LEO-259, ILE-280

Standard 
Rimonabant

LYS-232, ALA-233, GLY-
205,PHE-208, ASP-213, ILE-216, 

MET-240, THR-242
LEU-209 - ILE-212, VAL-228, ALA-236, 

LEU-239, LEU-286

TABLE 3: DIFFERENT INTERACTIONS OF AMINO ACID RESIDUES

Fig. 5: Receptor-ligand interactions as 2D and 3D pose view of best docking scored compounds 4b
Note: (  ): Van der Waals; (  ): Unfavorable bump; (  ): Pi-Sigma; (  ): Pi-Lone pair; (  ): Pi-Pi T-shaped; (  ): Alkyl and (  ): 
Pi-Alkyl

Fig. 4: Receptor-ligand interactions as 2D and 3D pose view of best docking scored compound 4a
Note: (  ): Van der Waals; (  ): Unfavorable bump; (  ): Pi-Sigma; (  ): Pi-Sulfur; (  ): Pi-Pi-T-shaped; (  ): Alkyl and (  
): Pi-Alkyl
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Fig. 7: Anti-obesity studies of selected derivative in albino rats
Note: (  ): Control; (  ): HFD; (  ): Rimonabant; (  ): 4b (5 mg/kg) and (  ): (10 mg/kg)
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