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INTRODUCTION 
The synthesis of novel pyridazinone derivatives 
and investigation of their chemical and biological 
activities have gained more importance in recent 
years. Pyridazinone derivatives have established a 
variety of pharmacological activities most of them 
are related to cardiovascular effects. In this field a 
number of compounds such as 
zardaverine/imidazole, bemoradan, indolindan, 
pimobendan are few examples of pyridazinones 
that are active as cardiotonic agents/ platelet.1-9 

Literature survey revealed that substituted 
pyridazinones have reported to possess 
pharmacological activities such as antidepressant10, 

11, antihypertensive12-27, antithrombotic28, 
antifungal29,50-54, antibacterial30, antimicrobial31-36, 
analgesic anti-inflammatory37-43, antifeedant44, 
antiplatelet1-9, anticancer45, diuretics46, anti HIV47, 
vasodilator and other anticipated biological and 
pharmacological properties48. 
CHEMISTRY 
Aminopyrine is a classical drug with strong 
analgesic and anti-inflammatory activities but 
reprted to have side effects. A series of 
pyridazinone derivatives are structurally related to 

aminopyrine with a pyrazolone ring. Among these 
4-alkoxy-2-methyl-5-morpholino-3(2H)-
pyridazinones have been found to have strong 
analgesic and anti-inflammatory activities49,55-58. 
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Synthesis 
Some 6-(substituted phenyl)-4-5-dihydropyridazin-
3(2H)-one derivatives were reported to synthesize 
according to scheme 1. The Friedal-Craft Acylation 
of aromatic hydrocarbons with succinic anhydride 
gave β-substituted benzoyl propionic acid in 
presence of lewis acid, AlCl3.  
1) The resulting β- benzoyl propionic acid on 
hydrazinolysis gave the pyridazinone.12 

 

Review Article 

ABSTRACT 
A series of pyridazinone derivatives were synthesized by a sequence of reactions starting from 
respective aryl hydrocarbons with anhydrides in the presence of anhydrous catalyst (Friedel-
craft acylation). It was reported that derivatives of pyridazinones like triazole, phthalazinone, 
indolyl,6-(substituted-phenyl)-2-(substitutedmetjyl)-4,5-dihydropyridazine-3(2H)-ones were 
also synthesized by The Friedal-Craft Acylation of aromatic hydocabons with succinic anhydride 
gave β-substituted benzoyl propionic acid in presence of lewis acid, AlCl3. These compounds were 
then characterized and screened for their respective pharmacological activities. 
This review was an attempt to gather the different developments for synthesis and 
pharmacological activities of pyridazinone derivatives. 
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2) The resulting β- benzoyl propionic acid on  hydrozinolysis with carbohydrazide gave pyridazinone 
carbohydrazide.18 
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Friedel-Crafts Acylation59 

Friedel-Crafts acylation is the acylation of 
aromatic rings with an acyl chloride using a 
strong Lewis acid catalyst. Friedel-Crafts 
acylation is also possible with acid anhydrides. 
Reaction conditions are similar to the Friedel-
Crafts alkylation. This reaction has several 
advantages over the alkylation reaction. Due  
 

 
to the electron-withdrawing effect of the 
carbonyl group, the ketone product is always 
less reactive than the original molecule, so 
multiple acylations do not occur. Also, there 
are no carbocation rearrangements, as the 
carbonium ion is stabilized by a resonance 
structure in which the positive charge is on the 
oxygen. 

R

RCOCl or (RCO)2O
AlCl3 catalyst, reflux
anhydrous 
conditions  

The feasibility of the Friedel-Crafts acylation 
depends on the stability of the acyl chloride 
reagent. formyl chloride, for example, is too 
unstable to be isolated. Thus, synthesis of 
benzaldehyde via the Friedel-Crafts pathway 
requires that formyl chloride be synthesized in 
situ. This is accomplished via the Gattermann-
Koch reaction, accomplished by reacting 
benzene with carbon monoxide and hydrogen 
chloride under high pressure, catalyzed by a 
mixture of aluminium chloride and cuprous 
chloride. 
 
 
  

Reaction mechanism 
In a simple mechanistic view, the first step 
consists of dissociation of a chlorine atom to 
form an acyl cation. 
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This is followed by nucleophilic attack of the 
arene toward the acyl group. 
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Lastly, a chlorine atom reacts to form HCl, and 
the AlCl3 catalyst is regenerated. 

C
R

O

ClH AlCl3

 
Different pyridazinone derivatives reported 
Pyridazinone was synthesized according to 
Scheme-I, which involves Friedel-craft 
Acylation of aromatic hydrocarbon with 
succinic anhydride to give β- benzoyl propionic 
acid in presence of AlCl3 catalyst. The β- 
benzoyl propionic acid on hydrazinolysis gave 
pyridazinones.  These 6-substituted-phenyl-4, 
5-dihydropyridazin-3(2H)-one derivatives were 
then subjected to mannich reaction with cyclic 
secondary amine to give 6-(substituted-
phenyl)-2-(substituted methyl)-4, 5-dihydro 
pyridazin-3(2H)-one derivatives. The 
compounds were evaluated for 
antihypertensive activities by Tail-Cuff 
method.12. 
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Triazole incorporated pyridazinones were 
designed and synthesized by a sequence of 
reaction from respective aryl hydrocarbons. 
The compounds were screened for 
antihypertensive activity using non-invasive 
Tail-Cuff Method.Friedel crafts acylation of 
hydrocarbons with succinic anhydride and 
anhydrous AlCl3 gave β- aroyl propionic acids. 
This was then treated with carbohydrazide 
using ethanol, then treated with aryl 
isothiocyanate to give thiosemicarbazide 
derivatives which was refluxed with NaOH to 
give different triazole derivatives,i.e.6-
(substituted phenyl)-2-(4-substituted phenyl-5-
thioxo-4,5-dihydro-1H-1,2,4-triazole-3-yl)-4,5-
dihydropyridazin-3(2H)-one derivatives.18  
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As the 6-arylpyridazinone structure is essential 
for the activity on cardio vascular system, a 
number of studies on substitution have been 
performed on both pyridazinone and aryl 
residues. Reports showed that the p-
substituted compounds on aryl residue were 
more active than the m-substituted ones. 
Hence, the compounds were considerably 
antihypertensive by substituting the amino 
group (Thyes et al., 1983).This paper, reports 
the formation of the imidazolinone ring system 
using the amino group. For this purpose, the 
amino compounds were reacted with 

oxazolinones. Thus, some 6-[(4-arylidene-2-
phenyl-5- oxoimidazolin-1-yl)phenyl]-4,5-
dihydro-3(2H)-pyridazinone and 4-[(4-
arylidene-2-phenyl-5-oxoimidazolin-1-
yl)phenyl]- 1(2H)-phthalazinone derivatives 
were synthesized by reacting 6-(4-
aminophenyl)-4,5-dihydro-3(2H)-pyridazinone 
or 4-(4-aminophenyl)-1(2H)-phthalazinone with 
different 4- arylidene-2-phenyl-5(4H)-
oxazolone derivatives. The antihypertensive 
activities of the compounds were examined 
both in vitro and in vivo. Some pyridazinone 
derivatives showed appreciable activity.19 
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1, 2, 4-triazole derivatives show diverse 
pharmacological properties such as 
antimicrobial (1-4), anti-inflammatory (5), 
analgesic (6), anticancer (7), antihypertensives 
(8), anticonvulsant and antiviral (9). Some of 
antifungal azole derivatives used as common 
antibiotics such as amphotericin B possess 
toxic effect on humans along with their 
antimicrobial effects (10). Although 
antimicrobial agents having different structures 
are frequently used in the treatment of fungal 
infections, there is an increasing resistance to 
these drugs. To overcome the development of 
drug resistance it is necessary to synthesize a 
new class of antifungal compounds 

possessing different chemical properties from 
those of used commonly. 5-Thioxo-1, 2, 4-
triazole containing a pyridazinone side chain is 
an ideal heterocyclic system for antifungal 
activity. The following antifungal 1, 2, 4-triazole 
derivatives are applicable in medicine like 
fluconazole (11), itraconazole and terconazole. 
A series of 1, 2, 4-triazole derivatives were 
synthesized and evaluated for their in vitro 
antifungal activity. The structures of the final 
triazoles were confirmed on the basis of their 
spectral data. The above triazoles were 
synthesized by four step reactions presented 
in Scheme.29,50-54. 
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A novel synthesis of some new 
indolypyridazinone derivatives by 
cyclocondensation of indolylbutyric acid with 
hydrazine hydrate and its derivatives to give 
pyridazinone derivatives is described. Further 
pyradizinones are treated with PCl5/POCl3, 
arylsulphonyl chloride derivatives and aliphatic 
or aromatic aldehydes gave chloropyridazine 
derivatives. Chloropyridazine derivatives when 
treated with carbohydrate hydrazones of 
ribose,glucose,galactose and lactose in 
ethanol gave hydralzonopyradazine 
derivatives and with aliphatic or aromatic 

amines i.e. methylamine, ethylamine, aniline 
etc, in dry benzene gave pyridazine 
derivatives. The pyridazinones can also be 
reacted with benzene or 4-toluenesulphonyl 
chloride and anhydrous K2CO3 in dry acetone 
gave 6-anthracene 9-yl-4-(1H indol-3-yl) -2-
(benzenesulphonly or 4-toluenesulphonyl)-4,5-
dihydro-2H-pyridazin-3-ones respectively. The 
structures of all new synthesized compounds 
were established from spectral data and 
elemental analysis. The antimicrobial activity 
of selected compounds against gram positive 
and negative bacteria were reported.30 
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PHARMACOLOGICAL EVALUATION 
Vasodilator activity19 

In vitro 
Sheep carotid artery taken from a 
slaughterhouse were cut into 0.3 mm rings 
and put in an organ bath of 10 ml capacity 
containing Tyrod solution in a gas of 95% O2 
and 5% CO2. Two g of tension was applied. 
The preparation was allowed to equilibrate for 
60 min with regular washes every 15 min. In 

order to check the vasodilator activity, 8 mM 
potassium chloride was included in the 
concentrations. After thorough washing, this 
process was repeated until the amplitude of 
the concentrations became constant. The 
substances were investigated using the single 
dose technique. Between administrations of 
the individual substances, the preparations 
were washed until the initial situation was 
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reestablished and the potassium chloride 
concentrations were induced.19  
 
By tail cuff method (in vivo) 12, 18, 19 

Albino rats of both sexes weighing 200±10 g 
were used in this study. There were seven 
animals in each group. The compounds were 
dissolved in DMSO. The arterial blood 
pressures of the conscious rats were 
measured by the tail-cuff method using an 
indirect blood pressure recorder system MAY 
9610 (Turkey). The blood pressure of each rat 
was measured before and 30 min. after the 
intraperitoneal injection of the compounds. 
Each compound was given 20 mg/kg dose in 
0.1 ml volume. 0.1 ml DMSO was 
administered to the animals in the control 
group. The reduction of blood pressure 
between two measurements was recorded as 
mmHg. The results were expressed as 
mean±S.E.M. Student’s test was used for 
statistical analyses.12, 18, 19. 

 
In vitro antifungal activity29, 50-54 

The antifungal activities of the tested 
compounds against different fungal species 
were carried out by microdilution method. The 
results were compared with the standard drug 
ñ voriconazole. The minimum inhibitory 
concentration of voriconazole for all the fungal 
species was lower than 0.5 g/ml. Twelve 
compounds tested in the study were found to 
have significant antifungal activities against all 
the fungal species. The chloro substituent 
derivative showed the highest activity against 
all the fungal species. The MIC of the standard 
drug voriconazole was between 0.10 and 0.50 
g/ml against all the fungal species. The two 
electronegative groups of Cl were found to 
increase the activity of 1, 2, 4-triazole but 
presence of bulky group or aromatic group on 
benzene ring, were found to decrease the 
activity.29 

 

Anti-inflammatory activity37-42 

Anti-inflammatory activity against carragenan-
induced rat’s paw oedema was determined by 
the method of Winter et al. The rats were 
divided into groups of five animals each. 
Compounds were screened for anti-
inflammatory activity at 50 mg/kg p.o. The 
percentage of anti-inflammatory activity was 
calculated according to the following formula. 
% Anti-inflammatory activity = 1-v1/v2 x 100 
where v1 and v2 are volume of oedema in drug 
treated and control group, respectively. 
 
RESULTS AND DISCUSSION 
Pyridazinone were synthesized by Friedel-
craft’s acylation reaction. Several derivatives 

were synthesized by the given different 
schemes. Chemical structures of the title 
compounds were elucidated by 1H-NMR, Mass 
spectral and elemental analysis and screening 
of the compounds for their biological activity 
was reported.  
 
CONCLUSION 
A novel synthesis of some pyridazinone 
derivatives by Friedel Craft’s acylation is 
described. The reaction of aromatic 
hydrocarbons with succinic anhydride and 
lewis acid gave β-aroyl propionic acid which 
on treatment with hydrazine hydrate or 
carbohydrazide gave pyridazinone derivatives. 
The structures of all new synthesized 
compounds were established from their 
spectral data and elemental analysis. Further 
different pharmacological activities of these 
compounds were reported. 
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