
Abbigalla Sirisha et al / 2026, Vol.14, No.1: 01-08 
  

 

International Journal of Chemistry and Pharmaceutical Sciences                                                                                                             1 

International Journal of Chemistry and Pharmaceutical Sciences 
https://doi.org/10.30904/j.ijcps.2026.4912 | E-ISSN: 2321-3132 

 

Synthesis, Characterization and Anthelmentic Activity of Pyridazine Derivative 
 

Abbigalla Sirisha*, Dr. K Chaitanya Prasad, Dr. K. Nagasree, Dr. K. Shravan Kumar 

 
Samskruti College of Pharmacy, Kondapur, Ghatkesar, Medchal, Hyderabad-501301, Telangana, India 

 
Received: 05 Sept 2025 | Revised: 12 Oct 2025 | Accepted: 10 Dec 2025 | Published: 31 Jan 2026 

 

Abstract: 

A series of novel pyridazinone and pyridazine chloride derivatives were synthesized and characterized using spectroscopic techniques 

including infrared (IR) and nuclear magnetic resonance (NMR) spectroscopy. All synthesized compounds displayed characteristic 

peaks consistent with their proposed structures. The compounds were subsequently evaluated for anthelmintic activity using 

standardized in vitro methods. The results demonstrated that all title compounds exhibited significant anthelmintic activity, with 

compounds C2 and C6, bearing electron-rich chloro substituents at the 4th position of the pyridazinone and pyridazine chloride nuclei, 

showing relatively marked anthelmintic potency compared to other analogues. Structure-activity relationship analysis indicated that 

electron-donating groups, particularly chloro groups, enhanced the anthelmintic efficacy of these compounds. These findings 

underscore the potential for further structural optimization through the introduction of diverse electron-withdrawing and electron-

donating substituents at the 4th position of the pyridazinone and pyridazine chloride scaffolds. The present work suggests that rational 

molecular design incorporating such substituents may yield significantly more potent anthelmintic and antioxidant agents with 

improved therapeutic profiles. Future investigations should focus on synthesizing additional analogues with varied electronic 

properties to identify lead compounds for preclinical and clinical development. 

Keywords: Pyridazinone derivatives, pyridazine chloride derivatives, synthesis, IR spectroscopy, NMR spectroscopy, anthelmintic 

activity, structure–activity relationship, chloro substitution, electron-donating groups, lead optimization. 

 

Introduction  
Medicinal chemistry involves the identification, synthesis and 

development of new chemical entities suitable for therapeutic 

use. It also includes the study of existing drugs, their biological 

properties, and their quantitative structure-activity relationships 

(QSAR). Pharmaceutical chemistry is focused on quality aspects 

of medicines and aims to assure fitness for the purpose of 

medicinal products
1
During the early stages of medicinal 

chemistry development, scientists were primarily concerned 

with the isolation of medicinal agents found in plants. Today, 

scientists in this field are also equally concerned with creation 

of new synthetic drug compounds
3
. Pyridazinones are the 

heterocyclic molecules having 2 nitrogen atoms in their 

structure. It is a grey powder with faint vanilla odour and is 

insoluble in water. The general structure and properties of 

pyridazinones are as follows: 

N
H

N

O

 
pyridazin-3(2H)-one 

Table 1: Physicochemical properties of Pyridazinone 

Molecular Formula C4H4N2O 

Density 1.28 ± 0.1 g/cm3 

CAS No. 96489-71-3 

Formula Weight 96.08736 

Surface Tension 50.7 ± 7.0 dyne/cm 

Melting point 112 

Boiling point 430 

 

Anti-Oxidant activity: Antioxidant is a molecule that inhibits 

the oxidation of other molecules. Oxidation is a chemical 

reaction that transfers electrons or hydrogen from a substance to 

an oxidizing agent. Oxidation reactions can produce free 

radicals. In turn, these radicals can start chain reactions. When 

the chain reaction occurs in a cell, it can cause damage or death 

to the cell. Antioxidants terminate these chain reactions by 

removing free radical intermediates, and inhibit other oxidation 

reactions.  

Anthelmintic activity:  
Anthelmintic, any drug that acts against helminthic 

infections, i.e., those caused by parasitic worms. The term 

vermifuge is often applied to remedies used to remove intestinal 

worms; only rarely do the agents directly kill the parasites. No 

anthelmintic is completely effective, completely without toxic 

effect upon the host, or equally active against all worms. 

 

Materials and Methods 
The following experimental methods were used for the 

characterization of the synthesized compounds. 

 Melting points of the synthesized compounds were 

determined in open capillary tube and are uncorrected. 

 Infrared spectra (υ-cm
-1

) were recorded on a 

SHIMADZU FT-IR 4000; using KBr disks. 

 NMR spectra were taken on 200 MHz FX – 909 JEOL 

spectrophotometer using TMS as internal standard and 

the solvent used as CDCl3. 

Instruments 

 Single pan electronic balance. 
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 Hot air oven. 

 Heating mantle. 

 Hot plate. 

  Digital Melting point apparatus. 

 Dessicator. 

 IR Spectrometer.  

Procedure for the synthesis of Pyridazinones and Pyridazine 

chlorides: Synthesis of substituted aryl butanoic acid: 

It was synthesized by Friedel Craft‘s acylation of substituted 

benzene with succinic anhydride in presence of aluminium 

chloride. The mixture was refluxed for 5 hrs. A solution of 

Conc. HCl (2.5%) was then added to the mixture and 

concentrated to a small volume by heating on water bath. On 

cooling the crystalline compound was separated out. The acid 

gave effervescence test with sodium bicarbonate. 

Synthesis of substituted phenyl tetrahydropyridazinones: 

The formed compound was condensed with Hydrazine hydrate 

in Alcoholic solution for 5.2 hrs. After completion of reaction 

the mixture was poured into crushed ice. 

Synthesis of chloro substituted phenyl pyridazine: 
The formed pyridazinone was allowed to react with Thionyl 

chloride. The mixture was condensed for 3.5 hrs. After 

completion of reaction, mixture was poured into the crushed ice. 

R

(CH
2
CO)

2
O

Alcl
3

R

O

COOH

substituted aryl butanoic acidSubstituted Benzenes

(5 hrs.)

NH2NH2.H2O

(5.2 hrs.)

poured into crushed ice

R

N N
H

O

SOCl2

(4 hrs)
poured into crushed ice

R

N N

Cl

chloro substituted phenyl pyridazine

substituted phenyl pyridazinone

 

R Chloro benzene, Di chloro benzene, Bromo benzene, Phenyl hydrazine

 
Table 2: Chemicals Used 

Succinic anhydride Lobachemie Laboratory reagents & Fine chemicals 

Chloro benzene Thomas Baker (Chemicals) Limited 

Dichloro benzene S d fine- chem. Limited 

Phenyl hydrazine S d fine- chem. Limited 

Hydrochloric acid Himedia Laboratories Pvt. Ltd. 

Ethanol O R Distilleries, Gajulamandyam 

Aluminium chloride Himedia Laboratories Pvt. Ltd. 

Bromo benzene S d fine- chem. Limited 

Thionyl chloride Qualigens fine chemicals 

Hydrazine hydrate S d fine- chem. Limited 

 

Table 3: Structures and IUPAC Names of Synthesized Compounds 

COMPOUND CODE STRUCTURE IUPAC NAME 

C1 

N N
H

OCl

 

6-(4-chlorophenyl)pyridazin-3(2H)-one 

 

C2 

N N
H

OCl

Cl  

6-(2,4-dichlorophenyl)pyridazin-3(2H)-one 

 

C3 

N N
H

ONH

NH2

 

6-(4-hydrazinylphenyl)pyridazin-3(2H)-one 

 

C4 

N N
H

OBr

 

6-(4-bromophenyl)pyridazin-3(2H)-one 

 

C5 

N N

ClCl

 

3-chloro-6-(4-chlorophenyl)pyridazine 
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C6 

N N

ClCl

Cl  

3-chloro-6-(2,4-dichlorophenyl)pyridazine 

 

C7 

N N

ClNH

NH2

 

3-chloro-6-(4-hydrazinylphenyl)pyridazine 

 

C8 

N N

ClBr

 

3-(4-bromophenyl)-6-chloropyridazine 

 

 

Spectral Analysis: The structure of the synthesized compounds was characterized by MB 8000 series Fourier transform – Infrared 

Spectrophotometer by KBr - pellet method. IR values and spectras are measured in cm
-1 

and results are shown below. 

 
Table 4: IR interpretation of synthesized compounds 

Compound Position of absorption band ( cm-1) 

C1 3083(C-H stretch in aromatic), 883(=C-N stretch), 1615(N-H stretch in 

Amides), 1660(C=O stretch in Amides). 

C2 3043(C-H stretch in aromatic), 1666.91(C=O stretch in Amides),  

850 (=C-N stretch in aromatic). 

C3 3036(C-H stretch in aromatic), 852(=C-N stretch), 1544(N-H stretch in 
Amides),16272(C=O stretch in Amides),  

C4 3277(C-H stretch in aromatic), 820(=C-N stretch),  

1664(C=O stretch in Amides). 

C5 3174(C-H stretch in aromatic), 855(=C-N stretch), 782(C-Cl stretch). 

C6 3333 (C-H stretch in aromatic), 872(=C-N stretch), 741, 755(C-Cl 

stretch). 

C7 3340(C-H stretch in aromatic), 832(=C-N stretch), 742(C-Cl stretch). 

C8 3142(C-H stretch in aromatic), 784(=C-N stretch) 

 

IR,1 H NMR spectral data (400MHz) of 6-(4-chlorophenyl)pyridazin-3(2H) one 

 
 

 
Chemical shift: 7.3 – 7.6 (4H, -CH protons in Benzene ring); 5.7 – 6.5 (2H, -CH 

protons in Pyridazinone ring), 7.0 (1H, -NH proton in Pyridazinone ring) 
 
1H NMR spectral data (400MHz) of 6-(2,4-dichlorophenyl)pyridazin-3(2H)-one 

 

 

 
Chemical shift: 7.2 – 7.5 (3H, -CH protons in Benzene ring); 5.7 – 6.5 (2H, -CH 

protons in Pyridazinone ring); 7.0 (1H, -NH proton in Pyridazinone ring) 

 
1H NMR spectral data (400MHz) of 6-(4-hydrazinylphenyl)pyridazin-3(2H)-one 

 

 
Chemical shift: 6.7–7.5 (4H, -CH protons in Benzene ring); 5.7–6.5 (2H, -CH 

protons in Pyridazinone ring); 7.0 (1H, -NH proton in Pyridazinone ring); 2.0– 
4.0 (3H, hydrazine {-NHNH2} protons) 



Abbigalla Sirisha et al / 2026, Vol.14, No.1: 01-08 
  

 

International Journal of Chemistry and Pharmaceutical Sciences                                                                                                             4 

1H NMR spectral data (400MHz) of 6-(4-bromophenyl) pyridazin-3(2H)-one: 

 

 
Chemical shift: 7.5 (4H, -CH protons in Benzene ring); 5.7 – 6.5 (2H, -CH 

protons in Pyridazinone ring); 7.0 (1H, -NH proton in Pyridazinone ring) 
 
1H NMR spectral data (400MHz) of 3-chloro-6-(4-chlorophenyl)pyridazine 

 
 

 
Chemical shift: 7.33 – 7.42 (4H, -CH protons in Benzene ring); 7.31 & 7.71 

(2H, -CH protons in Pyridazinone ring) 

 
1H NMR spectral data (400MHz) of  3-chloro-6-(2,4-dichlorophenyl)pyridazine 

 

 
Chemical shift: 7.27 – 7.43 (3H, -CH protons in Benzene ring); 7.31 & 7.71 

(2H, -CH protons in Pyridazinone ring) 

1H NMR spectral data (400MHz) of 3-chloro-6-(4-hydrazinylphenyl) 

pyridazine: 

 
 

 
Chemical shift:  6.72 – 7.40 (4H, -CH protons in Benzene ring); 7.31 & 7.71 

(2H, -CH protons in Pyridazinone ring); 2.0 – 4.0 (3H, hydrazine {-NHNH2} 
protons) 

 
1H NMR spectral data (400MHz) of  3-(4-bromophenyl)-6-chloropyridazine: 

 

:  

Chemical shift:   7.37 – 7.49 (4H, -CH protons in Benzene ring); 7.31 & 7.71 

(2H, -CH protons in Pyridazinone ring) 

 

Evaluation of biological activity 

Anthelminthic activity: 

Healthy adult Indian earthworms, Pheretimaposthuma, were 

used in the study. All earthworms were collected from vermin 

compost, Kurnool, washed with normal saline to remove faecal 

matter. All earthworms of equal size 8cm in length were used 

for all experimental protocol due to its anatomical and 

physiological resemblance with the human intestinal parasites 

(Vidyarathi et al., 1977, 1984). 

Drug:  Albendazole (Standard). 

Chemicals: Normal saline. 
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Procedure: The anthelminthic assay was carried as per the 

method of Ajaiyeoba et al. (Bate smith, 1962) with minor 

modifications (Deore et al., 2009). The assay was performed on 

the adult earthworm, Pheretima posthuma. All the test solutions 

and standard drug solutions were prepared freshly before 

starting the experiment. Samples of standard drug and test drug 

was prepared at the concentrations 100,200,500 and 1000μg/ml 

in distilled water and eight earthworms of approximately 8 cm 

in length were placed in each nine centimeter petridish 

containing 25ml of above test solutions of drugs. Albendazole 

was used as standard drug and normal saline as control.  

Observations were made for the time taken to paralysis and 

death of individual worms. Time for paralysis was noted when 

no movement of any sort could be observed except when the 

worms were shaken vigorously. Time for death of worms was 

noted after ascertaining that worms neither moved when shaken 

vigorously nor when dipped in warm water (50
0
C) followed 

with fading away of their body colors. 

 

 
 

Results and Discussion 
A facile method has been devised to synthesize the substituted 

pyridazinones and pyridazine chlorides. The methods include 

mild conditions and the yields were satisfactory. The proposed 

reaction led to the expected products and in all cases the 

products were obtained in pure form. However, they were 

purified by recrystallization from ethanol. The yields of the 

synthesized compounds were found to be in the range from 

70%-90%. Structures of synthesized compounds were 

characterized and confirmed with the help of analytical data 

such as IR and H
1 

NMR. All the title molecules were predicted 

for biological activity by using PASS Software. The title 

compounds were predicted to be safe and non-toxic. Among all 

the synthesized compounds C2 and C6 exhibited significant 

anthelmintic activity remaining all compounds exhibited mild to 

moderate activity using albendazole as standard results shown in 

following table 

Graph of onset of paralysis: 

 

Graph of Onset of Death 

 
Table 8: Paralysis and onset of death some substituted 

pyridazine derivatives 

 

Conclusion 
All the title compounds were synthesized, characterized and 

screened for their anthelmintic activity. All the title compounds 

show characteristic peaks in IR and NMR spectra. The results of 

anthelmintic activity revealed that all title compounds exhibited 

significant activity. Title compounds C2 and C6 having electron 

rich chloro groups exhibited relatively marked anthelmintic 

activity. The study revealed the importance of synthesizing 

many more compounds with substitution at 4
th

 position of 

pyridazinone and pyridazine chloride nucleus having electron 

withdrawing as well as electron donating groups. Such 

compounds may emerge as much more potent anthelmintic and 

antioxidant agents. 
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