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Experimental Section 
In this research paper, we discuss the preparation of 

pyrazole derivatives. In this experimental work many 
reagents are very costly due to their uses in various type 
of synthesis. As a result the research work also focused 
on simplicity to synthesized pyrazole derivatives. In last 
few years we have showed pyrazole derivatives are 
being widely used for treatment and mitigation of 
anxiety. We have synthesized 7 derivatives and 1 initial 
compound all the derived 7 compounds were found to as 
our interested area (Fig. 2, Fig. 3). Whenever they are 
evaluated for their CNS activity they showed minimal to 
potent activity due to their differ functional groups. 

Materials and Methods 
All the reagents were procured from Elam Pharma, 

Shree Ji Pharma international, CDH Ltd., New Delhi 

Fig. 1 — Structure of pyrazole molecule 

Fig. 2 — Root Mean Square Deviation structure of pyrazole
molecule 

Fig. 3 — Synthesis of 5-(substitutedbenzylidenehydrazono)-3-methyl-1-phenyl-4,5-dihydro-1H-pyrazole 
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all the reagents were LR Grade and all the glasswares 
were procured from Borosil Glass Work Ltd., Ikon 
Industries., Delhi. The preparation of the compound 
was started from the chemical reaction b/w Ethyl 
Acetoacetate and Phenyl Hydrazine. The synthesized 
compound was further reacted with hydrazine hydrate 
by using methanol as a solvent. Different Benzaldehydes 
was used as substituents. The substituted Benzaldehyde 
was collected from the store room of the University. All 
the compounds was determine by the 1H NMR (Nuclear 
Magnetic Resonance), IR and Mass Spectroscopy. 
Reaction progress was determined by TLC (Thin 
Layer Chromatography).TLC plate was prepared by 
using Silica gel G and it was activated for 40 min at 
110°C temperature. Solvent system was ethyl acetate: 
n-hexane (1:1) and spots were analysed in the iodine
chamber.

Synthesis of 3-methyl-1-phenyl-1H-pyrazol-5(4H)-
one 

A mixture of phenyl hydrazine (3.65 mL) and ethyl 
acetoacetate (4.9 mL) was taken in a 250 mL round 
bottom flask and heated on boiling water bath for 3-4 
hours at 65°C. The reaction mixture was stirred 
continuously with the help of a glass rod. After 
completion of reaction the reaction mixture was 
cooled to RT and then 20 mL ether was added with 
continuous stirring for 5 minute. The solid product 
was obtained which was filtered and washed with 
petroleum ether. The product was the recrystallize 
with dilute ethanol (1:1). The purified product of 
3-methyl-1-phenyl-1H-pyrazol-5(4H)-one was obtained 
which was used to continue next step, as shown in 
Fig. 3 (Table 1) 

Synthesis of 1-(3-methyl-1-phenyl-1H-pyrazol-5(4H)-
ylidene)hydrazine 

In a 250 mL RBF 0.01 mol. of 3-methyl-1-Phenyl 
pyrazole -5-one (0.87gm) was taken in 10 mL of 
methanol and placed over a water bath and 0.01 mol. 
an another beaker was taken to prepare a solution 

0.4 mL Hydrazine Hydrate (0.4 mL) in 5 mL of 
Methanol. This mixture was added to the mixture of 
Hydrazine Hydrate drop by drop. When the reaction 
was completed the mixture was allowed to get cooled 
and then washed with petroleum ether. The solid was 
obtained which was filtered and recrystallized to get 
the product of 1-(3-methyl-1-phenyl-1H-pyrazole)-
5(4H)-ylidene) hydrazine, as shown in Fig. 3 
(Table 1). 

Synthesis of 5-(substitutedbenzylidenehydrazono)-
3-methyl-1-phenyl-4,5-dihydro-1H-pyrazole

1-(3-Methyl-1-phenyl-1H-pyrazol-5(4H)-ylidene)
hydrazine (1.881 g) was taken in 10 mL of 1,4 Dioxan 
in a 100 mL of Beaker and stirred continuously with 
the help of magnetic stirrer. 0.01 mol. of substituted 
Benzaldehydes were taken in 5 mL of 1,4 Dioxan. 
The mix of benzaldehyde and 1,4 Dioxan was added 
drop by drop in a solution of -(3-methyl-1-phenyl-1H-
pyrazol-5(4H)-ylidene) hydrazine and 1,4 dioxan. 
After completion of reaction the mixture was poured 
into crushed ice water whereby, precipitate was 
formed. The precipitate was collected with the help of 
filter paper and dried, as shown in Fig. 3 (Table 1). 

Data for synthesized compounds 

5-((4-Chlorobenzylidene)hydrazono)-3-methyl-1-
phenyl-4,5-dihydro-1H-pyrazole 

IR (KBr): 2932 (str, C-H arom), 2953 
(str, C-H alip), 1181 (str, C-N arom), 1223 (str, C=N 
alip), 1628 (str, C=N alip), 1457 cm–1 (str, C=C 
arom); 1H NMR (300 MHz, CDCl3): δ 2.50 (s, 1H, 
CH2), 8.71 (s, N=CH) 4.95 (s, 1H, N=C-CH3,), 7.20-
7.99 (m, 9H, Ar-H (C-H)). Anal. Calcd for 
C17H15ClN4 (310.78): C, 65.70; H, 4.86; N, 18.03%. 

5-((4-Bromobenzylidene)hydrazono)-3-methyl-1-
phenyl-4,5-dihydro-1H-pyrazole 

IR (KBr): 2951 (str, C-H arom), 2940 
(str, C-H alip), 1160 (str, C-N arom), 1218 (str, C=N 

Table 1 — Physical and analytical data for synthesized compound 

Compd R Yield (%) m.p. (°C) Mol. Formula Mol. Wt. Elemental Analysis 

C H N 
AS1 p-Chloro benzaldehyde 82 90 C17H15ClN4 310.78 65.70 4.86 18.03 
AS2 4-Bromo benzaldehyde 77 110 C17H15BrN4 355.23 57.48 4.26 15.77 
AS3 m-Hydroxy benzaldehyde 84 100 C17H16N4O 292.34 69.85 5.52 19.17 
AS4 m-Nitro benzaldehyde 85 120 C17H15N5O2 321.33 63.54 4.71 21.79 
AS5 p-Dimethylamino benzaldehyde 78 135 C19H21N5 319.40 71.45 6.63 21.93
AS6 4-Methyl benzaldehyde 79 134 C18H18N4 290.36 74.46 6.25 19.30
AS7 2-Nitro benzaldehyde 76 130 C17H15N5O2 321.33 63.54 4.71 21.79 
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alip), 1624 (str, C=N alip), 1462 cm–1 (str, C=C 
arom); 1H NMR (300 MHz, CDCl3): δ 2.50 (s, 1H, 
CH2), 8.70 (s, N=CH) 4.91 (s, 1H, N=C-CH3,), 7.17-
7.90 (m, 9H, Ar-H (C-H)). Anal. Calcd for 
C17H15BrN4 (355.23): C, 57.48; H, 4.26; N, 15.77%. 

3-(((3-Methyl-1-phenyl-1H-pyrazol-5(4H)-
ylidene)hydrazono)methyl phenol 

IR (KBr): 2937 (str, C-H arom), 2948  
(str, C-H alip), 1180 (str, C-N arom), 1241 (str, C=N 
alip), 1670 (str, C=N alip), 1425 cm–1 (str, C=C 
arom); 1H NMR (300 MHz, CDCl3): δ 2.50 (s, 1H, 
CH2), 8.71 (s, N=CH) 4.95 (s, 1H, N=C-CH3,), 7.20-
7.99 (m, 9H, Ar-H (C-H)), 5.23 (s, Ar-OH). Anal. 
Calcd for C17H16N4O (292.34): C, 69.85; H, 5.52; N, 
21.79%. 

3-Methyl-5-((3-nitrobenzylidene)hydrazono)-1-
phenyl-4,5-dihydro-1H-pyrazole

IR (KBr): 2955 (str, C-H arom), 2943 (str, C-H 
alip), 1162 (str, C-N arom), 1252 (str, C=N alip), 
1658 (str, C=N alip), 1458 cm–1 (str, C=C arom); 
1H NMR (300 MHz, CDCl3): δ 2.50 (s, 1H, CH2), 
8.92 (s, N=CH) 4.19 (s, 1H, N=C-CH3,), 7.20-7.92, 
(m, 9H, Ar-H (C-H)). Anal. Calcd for C17H15N5O2 
(321.33): C, 63.54; H, 4.71; N, 21.79%. 

N,N-Dimethyl-4-(((3-methyl-1-phenyl-1H-pyrazol-
5(4H)-ylidene)hydrazono)methyl)aniline 

IR (KBr): 2937 (str, C-H arom), 2943 (str, C-H 
aliph), 1156 (str, C-N arom), 1247 (str, C=N alip), 
1669 (str, C=N alip), 1464 cm–1 (str, C=C arom); 
1H NMR (300 MHz, CDCl3): δ 2.50 (s, 1H, CH2), 
8.49 (s, N=CH) 4.19 (s, 1H, N=C-CH3,), 7.12-7.96, 
(m, 9H, Ar-H (C-H)), 3.56, (s, 1H, Ar-N-CH3), 3.12 
(s, 1H, Ar-N-CH3). Anal. Calcd for C19H21ClN5 
(319.40): C, 71.45; H, 6.63; N, 21.93%. 

3-Methyl-5-((4-methylbenzyylidene)hydrazono-1-
phenyl-4,5-dihydro-1H-pyrazole 

IR (KBr): 2897 (str, C-H arom), 2925 (str, C-H 
alip), 1170 (str, C-N arom), 1239 (str, C=N alip), 
1665 (str, C=N alip), 1442 cm–1 (str, C=C arom); 
1H NMR (300 MHz, CDCl3): δ 2.61 (s, 1H, CH2), 
8.23 (s, N=CH) 4.25 (s, 1H, N=C-CH3), 7.18-7.76 (m, 
9H,Ar-H (C-H)). Anal. Calcd for C18H18N4 (290.36): 
C, 74.46; H, 6.25; N, 19.30%. 

3-Methyl-5-((2-nitrobenzylidene)hydrazono-1-
phenyl-4,5-dihydro-1H-pyrazole

IR (KBr): 2887 (str, C-H arom), 2932 (str, C-H 
alip), 1190 (str, C-N arom), 1230 (str, C=N alip), 

1648 (str, C=N alip), 1448 cm–1 (str, C=C arom); 
1H NMR (300 MHz, CDCl3): δ 2.60 (s, 1H, CH2), 
8.59 (s, N=CH) 4.29 (s, 1H, N=C-CH3,), 7.22-7.66 
(m, 9H, Ar-H (C-H)). Anal. Calcd for C17H15N5O2 
(321.33): C, 63.54; H, 4.71; N, 21.79%. 

Docking Studies 
The final derivatives AS1-AS7 were subjected to 

docking studies to uncover the mechanisms of drug 
interaction with receptors, utilizing Auto Dock vina 
software. The target protein structure was sourced 
from previous research. Energy minimization was 
performed using the MMFF94 force field, and pdb 
files were creat to produce stable 3 dimensional 
structures. The rigid receptor docking protocol was 
followed, with derivatives being docked into the 
GABA receptor. 
 

Multiple docking poses with negative binding 
affinity were observed. Structure elegance was 
conducted using GBVI/WSA dG. The expected 
interactions and molecular docking images are 
presented in Fig. 4, Fig. 5, Fig. 6, Fig. 7, Fig. 8, Fig. 9 
and Fig. 10 and the docking scores are provided in 
Table 2. 
 

These interactions can be analysed using various 
biochemical and computational methods (Fig. 11, 
Fig. 12, Fig. 13, Fig. 14, Fig. 15, Fig. 16, Fig. 17). 

Computational Studies 
Virtual screening for a series of compounds was 

perform by molecular docking for the prediction of 
binding affinity of preferred orientation of the 
compounds and the physicochemical properties (MW, 
MR, CAA,  CMA, CSEV, Ovality, Log P,  Number of 

Fig. 4 — 5-((4-chlorobenzylidene)hydrazono)-3-methyl-1-phenyl-
4,5-dihydro-1H-pyrazole 
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rotable bond, Hydrogen bond, gastrointestinal 
absorption, synthetic accessibility, Abbott 
Bioavailability score, Lipinski Filter) of the target 
compound (AS1-AS7) and standard drug (Diazepam) 
were calculated using chem 3D Ultra version 12.0 and 
Swiss ADME free software program (Table 1, Table 3,  

Fig. 8 — N,N-dimethyl-4-(((3-methyl-1-phenyl-1H-pyrazol-
5(4H)-ylidene)hydrazono)methyl)aniline 

Fig. 9 — 3-methyl-5-((4-methylbenzyylidene)hydrazono-1-
phenyl-4,5-dihydro-1H-pyrazole 

Fig. 10 — 3-methyl-5-((2-nitrobenzylidene)hydrazono-1-phenyl-
4,5-dihydro-1H-pyrazole 

Fig. 5 — 5-((4-bromobenzylidene)hydrazono)-3-mehyl-1-phenyl-
4,5-dihydro-1H-pyrazole 

Fig. 6 — 3-(((3-methyl-1-phenyl-1H-pyrazol-5(4H)-ylidene)
hydrazono)methyl phenol 

Fig. 7 — 3-methyl-5-((3-nitrobenzylidene)hydrazono)-1-phenyl-
4,5-dihydro-1H-pyrazole 
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Table 4, Table 5). The comparison of physicochemical 
characterstics was done and calculated the percentage 
similarity of target compound with compare to 
reference drug. 

Similarity Calculation 
The physical and chemical similarities of all 

tested compounds, in comparison to the standard 
drug diazepam, were calculated based on four 

Table 2 — Docking scores of compounds 

Compd Binding affinity (Kcal/mol) against 2z5x 

AS1 –9.6
AS2 –7.3
AS3 –8.8
AS4 –7.6
AS5 –7.3
AS6 –7.8
AS7 –9.0

Fig. 11 — (a) The binding and interaction mode of the docked compound AS1 within the HMO structure (PDB ID: 2Z5X). (b) The
interactions between compound AS1 and the MAO-A active site involve binding to the enzyme and forming complexes. These
interactions can be analyzed using various biochemical and computational methods. 

Fig. 12 — (a) The binding and interaction mode of the docked compound AS2 within the HMO structure (PDB ID: 2Z5X). (b) The
interactions between compound AS2 and the GABA active site involve binding to the enzyme and forming complexes. These interactions
can be analyzed using various biochemical and computational methods. 

Fig. 13 — (a) The binding and interaction mode of the docked compound AS3 within the HMO structure (PDB ID: 2Z5X). (b) The
interactions between compound AS3 and the GABA active site involve binding to the enzyme and forming complexes. These interactions
can be analyzed using various biochemical and computational methods. 
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physicochemical properties using software programs, 
as shown in Table 6. Initially, the distance di of a 
specific target compound j to the drug molecules, 
such as diazepam, was determined using the provided 
formula. 

2n
i, j2

i, stdJ=1

1-X
di

X
 

   
 



Where, X {i,j} represents the value of molecular 
parameters ‘i’ for compound ‘j’, and X i^{STD} 
denotes the same molecular parameter for the 
standard drug, such as Diazepam. The similarity of 
compound ‘j’ to the standard drug was then calculated 
using the formula: Similarity (%) = (1 – R) × 100. 
Here, (R) is the quadratic mean (root mean square) of 
(d^2), a measure of central tendency (Fig. 2). The 
target compounds exhibited good similarity to the 
standard drug, ranging from 63% to 74%. 

Pharmacological Evaluation 
The targeted compounds were checked for their 

pharmacological activity. In which two types of 
activity was performed. (a)-Skeletal muscle relaxant 
activity and (b)-Antianxiety Activity in rat by using 
following model:  

 Rota rod test

 Elevated plus maze method test

Skeletal Muscle Relaxant Activity 
Albino rates were weighing 200-250 g using 

weighing balance and then they are used for activity. 
The animals were kept in standard conditions and 
supplied with proper nutrition for a 7-day 
acclimatization period before the experiment began. 
Water was provided ad libitum under clean and 
Sanitary condition. Standard dug was Diazepam. 

Fig. 14 — (a) The binding and interaction mode of the docked compound AS4 within the HMO structure (PDB ID: 2Z5X). (b) The
interactions between compound AS4 and the GABA active site involve binding to the enzyme and forming complexes. These interactions
can be analyzed using various biochemical and computational methods. 

Fig. 15 — (a) The binding and interaction mode of the docked compound AS5 within the HMO structure (PDB ID: 2Z5X). (b) The
interactions between compound AS5 and the GABA active site involve binding to the enzyme and forming complexes. These interactions 
can be analyzed using various biochemical and computational methods. 
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Rotarod Test for Skeletal muscle relaxant activity 
The features of rota rod apparatus, a metal rod with 

the rubber coating, operating at 25 rotations per 
minute. Albino rats were positioned on a horizontal 
wooden rod rotating at the same rotation. Mice that 
managed to stay on the Rotating rod for 5 minutes 

during 3 consecutive Attempts were chosen for the 
test. Albino rats were partitioned into four groups 
(n = 5). Stock solutions of all test samples and the 
standard were made using Tween 80 as the 
suspending agent. Group I distributed as the control 
group and water. Animals in Group II were given the 

Fig. 16 — (a) The binding and interaction mode of the docked compound AS6 within the HMO structure (PDB ID: 2Z5X). (b) The interactions 
between compound AS6 and the GABA active site involve binding to the enzyme and forming complexes. These interactions can be analyzed 
using various biochemical and computational methods. 

Fig. 17 — (a) The binding and interaction mode of the docked compound AS7 within the HMO structure (PDB ID: 2Z5X). (b) The interactions 
between compound AS7 and the GABA active site involve binding to the enzyme and forming complexes (Table 3, Table 4, Table 5) 

Table 3 — Drug–likeness properties of derivatives 
Compd miLogP Mol. Wt. TPSA MR nON (HBA) nOHNH(HBD) CLogP 

AS1 3.92 310.78 43.57 99.77 5 0 4.09
AS2 4.63 355.23 40.33 102.46 4 0 4.63 
AS3 4.50 292.34 40.33 96.78 4 0 4.36 
AS4 4.27 321.33 40.33 103.58 4 0 4.29 
AS5 3.31 319.40 60.56 108.97 5 1 3.41 
AS6 2.90 290.36 40.33 99.72 4 0 2.21 
AS7 3.35 321.33 86.15 103.58 7 0 2.21 

Table 4 — Pharmacokinetic parameter 
Compd GI abs BBB permeation Pgp substrate CYP2C19 CYP3A4 Lipinski Violation Ghose Violation Bioavailability Score 

AS1 High Yes No Yes No 0 Yes 0.55 
AS2 High Yes No Yes No 0 Yes 0.55 
AS3 High Yes No Yes No 0 Yes 0.55 
AS4 High Yes No Yes No 0 Yes 0.55 
AS5 High Yes No Yes No 0 Yes 0.55 
AS6 High Yes No Yes No 0 Yes 0.55 
AS7 High Yes No Yes No 0 Yes 0.55 
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standard drug Diazepam was administered at a dose 
of 10 mg/kg Test samples at 10 mg/kg were 
administered orally to Groups III and IV (Table 7). 
Each assembly of animals was placed on the rod at 
30-minute intervals. Animals who were failed to stay
on the rod for more than one minute in more than one
trial were considered to have passed the test20-26, as
shown in Table 7.

Anxiety-relieving effect 
The albino rats, each weighing between 200-250 

grams, were weighed using a balance before being 
utilized in the experiment. They were maintained 
under standard conditions and given adequate 
nutrition for a 7-day acclimatization period before 
the experiment commenced. Clean and hygienic 
conditions ensured that water was available to them at 
all times. Diazepam was used as the standard drug. 

Plus maze method for Anti-anxiety activity 
Albino rats weighing 200-250 g were Chosen from 

the stock colony of the animal facility and given free 
availability to food and water. The albino rats were 
kept in an air-conditioned room at 25 ± 20°C within 
pure daylight. All compounds (10 mg/kg) was freshly 
prepared as a suspension in 1% Tween 80. Solutions 
were recently prepared on the day of test and 
administered orally at volume of 0.25 mL/200-250 g 
weight of body of the albino rats. The testing animals 
received diazepam (10 mg/kg) and the testing 
compounds (10 mg/kg), 60 minutes ahead of maze 
evaluation. The control group was received water. 
The plus maze apparatus featured two open arms 
(16 × 5 cm²) and two closed arms (16 × 5 × 12 cm³) 
facing each other with an open roof area, raised to a 
height of 25 cm, the test group mice were individually 
monitored for 5 minutes in the apparatus. Each mouse 
was placed on the central platform facing an open 
arm. The number of entries into open and closed arms 
and the time spent in open arms were recorded during 
the 5-minute observation (Table 8). The percentage of 
entries into open arms [(open/open + closed)×100] 
was calculated for each mouse27-31, as shown in 
Table 8. 

Statistical Analysis 
The expected value ± SEM was determined for 

every parameter, and statistical analysis was 
conducted using ANOVA. A highly substantial 
difference was noted between control and treated 
clusters, with (***p<0.001, **p<0.01, *p< 0.05). 

Results and Discussion 
Pyrazole derivatives were synthesized using many 

substituted Benzaldehydes. Firstly ethyl acetoacetate 
was reacted with phenyl hydrazine in the existence of 
methanol as solvent, compound A (3-methyl-1-
phenyl-1H-pyrazole-5(4H)-one) was formed. This 

Table 5 — PASS–study of compounds (AS1-AS7) 

Compd Pharmacological Activity Activity Value 

AS1 Anxiolytic 0.562 
AS2 Anxiolytic 0.581
AS3 Anxiolytic 0.533 
AS4 Anxiolytic 0.577 
AS5 Anxiolytic 0.541
AS6 Anxiolytic 0.558
AS7 Anxiolytic 0.528

Table 6 — Similarity for all compounds with respect to standard 
drug (Diazepam) 

Compd Similaritya,b (in%) to Diazepam 

Diazepam (standard drug) 74 
AS1 67 
AS2 64 
AS3 61 
AS4 70 
AS5 63 
AS6 66 
AS7 71 

Table 7 — The drug's impact on the duration spent on the rota rod was evaluated 

Groups Dose (mg/kg) Before Drug Add (sec) 30 m after drug Add (sec) Change in activity (%) 

Control Blank 212±6.23 213±7.24 0.5%
Diazepam 10 209±7.24 36±1.45 85.2%

AS1 10 201±6.45 92.5±7.23* 58.2%
AS2 10 203±5.34 92.33±6.34 57.2%
AS3 10 215±7.54 33±1.25** 70.3%
AS4 10 217±3.43 92.13±6.34 56.1%
AS5 10 219±4.65 113.5±4.23 50.7%
AS6 10 202±5.45 31±0.25** 68.5%
AS7 10 218±6.25 106.6±9.01 50.7%

Mean ± SEM of six animals per group. Statistical significance compared to the standard: ***p<0.001, **p<0.01, *p<0.05. 
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compound (A) is further reacted with hydrazine 
hydrate in the existence of methanol, a compound B 
(1-(3-methyl-1-phenyl-1H-pyrazol-5(4H)-ylidene) 
hydrazine) was formed. This compound is further 
treated with different Benzaldehydes as substituents. 
The % yield of the compounds was almost in high 
amount. All the prepared compounds (AS1-AS7) 
were clarified by recrystallization using ethanol. The 
reaction processing of all compounds were 
determined by thin layer chromatography. The 
structure of all the compounds were detected by using 
IR and 1H NMR spectroscopy and the molecular 
weight of the prepared compounds was determined by 
mass spectroscopy. The activities of all the 
synthesized compounds were checked for the skeletal 
muscle relaxant activity and anti-anxiety activity. 
Most of the compounds have showed significant 
interval between the control and treated group. The 
data shows that most of the compounds possess good 
skeletal muscle relaxant and anti-anxiety property. 
 
Conclusion 

A number of pyrazole derivatives were prepared by 
using starting material ethyl acetate and phenyl 
hydrazine, all the synthesized derivatives were 
identify by many spectral analysis. Physical properties 
of all synthesized derivatives were determined by 
experimental work, chemdraw and some other online 
software. After the identification all the derivatives 
were checked for skeletal muscle relaxant property 
and antianxiety property. Most of the compounds 
were showed potent activity, when they were 
compared to standard drug Diazepam. The purpose of 
this research paper (synthesis and pharmacological 
evaluation of pyrazole derivatives), could be used as 
template for the upcoming development through 
modification or derivatization to design more potent 
therapeutic agents. 

Ethics approval and consent to participate 
Not applicable. 

 
Human and animal right 

Animals were utilized for experiments forming the 
foundation of this research. 
 
Consent for publication 

Not applicable. 
 
Conflict of interest 

Not applicable. 
 
Acknowledgements 

The authors are grateful to the Faculty of Pharmacy, 
IFTM University, Moradabad, for supporting this 
research work. They also thank the CSIR-Central Drug 
Research Institute (CDRI), Lucknow, for their assistance 
in obtaining the spectral data. 
 
References 
1 Ezenarro-Salcedo D, Fonseca-López D, Piquini P C, Iglesias B 

A, Macías M A & Hurtado J J, J Mol Struc, 1322 (2025) 
140613. 

2 Klen E E, Nikitina I L, Khaliullin F A, Shepilova S O, Nikitina 
E A, Gaisina G G, Samorodov A V & Pavlov V N, Pharm 
Chem J, 58 (2024) 1247. 

3 Craske M G, Rauch S L, Ursano R, Prenoveau J, Pine D S & 
Zinbarg R E, Depress Anxiety, 26 (2009) 1066. 

4 Alam M J, Alam O, Alam P & Naim M J, Int J Pharm Sci Res, 
6 (2015) 1433. 

5 Yerragunta V, Suman D, Swamy K, Anusha V, Patil P & 
Naresh M, Pharmatutor, 2 (2014) 40. 

6 Mert S, Kasimogullari R & Ok S, J Post Res, 2 (2014) 64. 
7 Sharshira E M & Hamada N M, Molecules, 17 (2012) 4962. 
8 Khan M F, Alam M M, Verma G, Akhtar W, Akhter M & 

Shaquiquzzaman M, Eur J Med Chem, 120 (2016) 170. 
9 Faritha A, Nasser A J, Ahamed A P & Thajuddin N, J Chem 

Pharm Res, 6 (2014) 189. 
10 Liu X H, Cui P, Song B A, Bhadury P S, Zhu H L & Wang S 

F, Bioorg Med Chem, 16 (2008) 4075. 

 

Table 8 — Antianxiety activity of synthesized compounds 

Groups Dose (mg/kg) No. of input in open arms The average duration spent in the open arms (sec) 

Control Blank 2.45±0.23 9.44±0.14 
Diazepam 10 12.09±1.24 30.22±0.55 

AS1 10 21.20±0.23* 48.32±0.50 
AS2 10 24.49±0.43 53.18±0.90 
AS3 10 13.21±0.24** 58.21±0.12 
AS4 10 29.79±0.13 46.8±0.30 
AS5 10 32.12±1.13 121.98±0.70 
AS6 10 12.61±0.54** 60.21±0.22 
AS7 10 42.39±0.33 147.98±1.70 

Mean ± SEM of six animals in each group. Statistical significance versus standard (***p<0.001, **p<0.01, *p< 0.05) 
 



SHARMA & VERMA: PYRAZOLE DERIVATIVES AS CNS AGENTS 
 
 

917

11 Ouyang G, Chen Z, Cai X J, Song B A, Bhadury P S, Yang S, 
Jin L H, Xue W, Hu D Y & Zeng S, Bioorg Med Chem, 16 
(2008) 9699. 

12 Abbas I M, Abdallah M A, Gomha S M & Kazem M S H,  
J Heterocycl Chem, 54 (2017) 3447. 

13 Abdalla M A, Gomha S M, Abdelaziz M R & Serag N, Turk  
J Chem, 40 (2016) 441. 

14 Anzaldi M, Maccio C, Mazzei M, Bertolotto M, Ottonello L, 
Dallegri F & Balbi A, Chem Biodivers, 6 (2009) 1674. 

15 Abdelazeem N M, Aboulthana W M, Hassan A S, Almehizia 
A A, Naglah A M & Alkahtani H M, Saudi Pharm J, 32 
(2024) 1020. 

16 Ankali K N, Rangaswamy J, Shalavadi M, Naik N, 
Krishnamurthy G N N, J Mol Struc, 1236 (2021) 130357. 

17 Birmann P T, Domingues M, Casaril A M, Smaniotto T Â, 
Hartwig D, Jacob R G & Savegnago L, Behav Brain Res, 396 
(2021) 112874. 

18 Kerzare D R, Menghani S S, Rarokar N R & Khedekar P B, 
Archiv der Pharmazie, 354 (2021) e2000100. 

19 Anderson E L, Casey Jr J E, Greene L C, Lafferty J J & Reiff 
H E, J Med Chem, 7 (1996) 259. 

20 Li G, Cheng Y, Han C, Song C, Huang N & Du Y, RSC Med 
Chemi, 13 (2022) 1300. 

21 Secci D, Bolasco A, Chimenti P & Carradori S, Curr Med 
Chem, 18 (2011) 5114. 

22 Upadhyay S, Tripathi A C, Paliwal S & Saraf S K, Pharm 
Chem J, 51 (2017) 564. 

23 Tripathi A C, Upadhyay S, Paliwal S & Saraf S K, Med 
Chem Res, 27 (2018) 1485. 

24 Asif M, Imran M & Husain A, J Chilean Chem Soc, 66 
(2021) 5149. 

25 Godase A S, Pimpodkar N V & Indalkar Y R, Asian J Pharm 
Tech, 5(2015) 201. 

26 Tripathi A C, Upadhyay S, Paliwal S & Saraf S K, Med 
Chem Res, 27 (2018) 1485. 

27 Jagrat M, Behera J, Yabanoglu S, Ercan A, Ucar G, Sinha 
BN, Sankaran V, Basu A & Jayaprakash V, Bioorg Med 
Chem Lett, 21 (2011) 4296. 

28 Jayaprakash V, Sinha BN, Ucar G & Ercan A, Bioorg Med 
Chem Lett, 18(2008) 6362. 

29 Lister R G, Psychopharmacology, 92 (1987) 180. 
30 Cesura A M & Plestscher A, Prog Drug Res, 36 (1992) 171. 
31 Chimenti F, Bolasco A, Manna F, Secci D, Chimenti P, 

Befani O, Turini P, Giovannini V, Mondovì B, Cirilli R & La 
Torre F, J Med Chem, 47 (2004 ) 2071. 

 


