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 Pyrazolones are a class of heterocyclic compounds that contain a pyrazole ring fused to a ketone 
group. Recent scientific research has focused extensively on the potential anti-inflammatory 
properties of pyrazolone compounds due to their diverse pharmacological effects in alleviating 
inflammation and reducing fever. This motivated us to focus on the preparation of these 
derivatives in a simple and eco-friendly manner. A convenient new green methodology was 
modified for the preparation of 1-phenyl-3,5-pyrazolidinedione by the sonicated MCR of diethyl 
malonate, phenylhydrazine, and a catalytic amount imidazole as homogenous organic catalyst in 
water green solvent in a good yield. On the other hand, some of 4-arylidinepyrazolidinedione 
derivatives are prepared in the same manner via the treatment of a mixture of diethyl malonate, 
phenylhydrazine, aromatic aldehydes, and a catalytic amount of imidazole in an aqueous 
medium. Our target synthesized pyrazolidinediones were elucidated via elemental and several 
spectral analyses. Due to the importance of pyrazolidinediones in the field of treating 
inflammation and relieving pain, a number of prepared compounds were chosen to test their 
efficacy as anti-inflammatory agents using carrageenan-induced foot edema in rats and compare 
the results with indomethacin, the standard drug. We found that the majority of derivatives yield 
promising results spanning from good to wonderful, so derivatives (15k, 15b, 15h, 15a, and 15j) 
yield the best results while derivative  (15i) yields an average result. As for the derivative (15f), 
it yields the lowest results compared to the standard drug. This is due to the difference in the 
structural composition of these derivatives, which increases the likelihood of their use as anti-
inflammatory derivatives.  
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Graphical Abstract 
1. Introduction  

 

 
 Green and sustainable chemistry, also referred to as green chemistry or sustainable chemistry, concentrates on the 

design, development, and application of chemical processes and products with minimal environmental impact. Throughout 
the life cycle of chemicals, it seeks to promote the efficient use of resources, minimize waste production, and reduce or 
eradicate the use of hazardous substances. Sustainable chemistry has been utilized to evaluate most chemical industries.1 
To reduce some of the environmental action of drug fabrication, there is a great interest in sustainable chemistry 
production.2,3 Sustainable chemistry manufacture includes atom economy, a limited waste product, eco-friendly solvents, 
and chemical reagents.4-6 And thus, the usage of water as a green solvent has increased.7-9 The MCRs have proper features, 
especially atom economy, what is obey the demand for green chemistry.10-14 Moreover, MCRs are very powerful techniques 
in the pharmaceutical discovery and design of profitable bioactive organic molecules. Inflammation is a complicated 
response to stress triggered by the body's immune system in response to a variety of detrimental stimuli, such as infections, 
tissue traumas, and autoimmune diseases. However, chronic or excessive inflammation can result in serious health 
problems. The development of effective anti-inflammatory agents has thus been the subject of extensive research.15-20 
phenylbutazone is a well-known nonsteroidal anti-inflammatory drug (NSAID) derived from pyrazolone. Scientists have 
been concentrating on modifying the molecular structure of pyrazolones to boost their anti-inflammatory potency while 
decreasing their adverse effects. The development of novel pyrazolone derivatives with enhanced anti-inflammatory activity 
and selectivity has involved a variety of synthetic approaches and structural modifications  .Moreover, Pyrazole moiety has 
been considered a versatile nucleus; its analogs derivatives have been recorded to have various biological activities,21-23 
involving anti-microbial,24 anti-fungal,25 anti-tubercular,26 anti-inflammatory,27 anticonvulsant,28 anticancer,29 anti-viral,30 
angiotensin-converting enzymes (ACE) inhibitory, neuroprotective, cholecystokinin-1 receptor antagonist, and estrogen 
receptor (ER) ligand activity.31-33 Pyrazolone derivatives have been considered the main components in anti-microbial drug 
discovery.34-37 In continuation of our trials towards the improvement of green synthetic approaches for the acceleration of 
reaction rate in water as a green solvent and utilizing a multicomponent reactions.38-45 Easy and practical water-assisted 
multicomponent reaction methodologies were described for the design of some pyrazolidindione compounds with the 
advantage of sustainable chemistry and the hope that have interesting biological activity applications. 

2. Result and Discussion  

The proper attributes of sustainable chemistry are an efficient method, fast, simple product separation with good yields, 
and easy purification. These features motivated us to improve fast green methodology to synthesize Pyrazolidinedione 
derivative (8) and some of its analog derivatives hoping to have efficient biological activities. The effect of conventional 
polar solvents as well as the catalytic imidazole had been studieds on the reaction pathway and the percentage yield for the 
aim of optimizing the amount of used catalyst and assigning the performance of used solvents.At first, when the experiment 
had been completed without a catalyst, the pyrazolidinedione (8) had been obtained with low yield beside the malonic acid 
dihydrazide (3) and malonic acid monohydrazide (4) (Scheme1). And the addition of (0.3-1) mmol imidazole produced a 
poor product percentage yield of  (8),  increasing imidazole to 1.5 mmol performed (8) in excellent percentage yield, but 
increasing the amount of catalytic imidazole further did not raise the yield of the reaction. The effect of the used solvent on 
the production of (8) is firstly examined through the treatment of diethyl malonate, phenylhydrazine, and catalytic imidazole 
in many solvents like acetonitrile, water, methanol, ethanol, dioxane, and tetrahydrofura.46-51  However, water provided an 
excellent percentage yield than their other counterparts. Compound (8) has been interpreted by comparing with previous 
reported data.43,52,53 
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Scheme 1. Synthesis of the target 3,5-pyrazolidinedione derivative (8). 

A reasonable reaction pathway to explain the effect of water and catalytic imidazole in the design of pyrazolidinedione 
derivative (8) had been represented in (Scheme 2), wherein water does electrophilic activation via hydrogen bond.10-12,16 
Structural conformation of  (8)  had been proved by comparing with previously reported data.43 Intensive spectral analysis 
ascertained the dicarbonyl structure (2 hydrogenated nitrogen) (8) not the enol structure (9). 

 

Scheme 2. The effect of water and imidazole to afford (8). 

 

Scheme 3. Synthesis of derivative 8 from compound 10. 
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Moreover, 8 was simply prepared by sonicated 1-phenyl-3-amino-2-pyrazoline-5-one (10) with concentrated 
hydrochloric acid in ethanol at 60 o C for 1 h (Scheme 3). To get the definite structure of dicarbonlypyrazole (8), it was 
subjected to intensive spectral and chemical analysis. Elemental analysis for a highly pure sample of 8 (as tested from TLC) 
proved a molecular formula of C9H8N2O2. Mass spectral analysis indicated an even molecular ion at 176 which is in 
accordance to the nitrogen rule. The relative abundance of the molecular ion (79.0%) was moderate indicating an 
appreciable stability of such molecular ions under electron impact (70 ev). The main fragmentation pathway represented a 
retro reaction leading to phenylhydrazine and carbon suboxide as required synthons for 3,5-pyrazolidinedione derivative 
(8) formation (Scheme 4). 

 

Scheme 4. The fragmentation pathway of 1-phenyl-3,5-pyrazolidinedione (8). 

Intensive nuclear magnetic resonance as 1HNMR, 13CNMR, COSY, HMBC, HSQC, and DEPT-135 had proved the 
dicarbonyl structure (2 hydrogenated nitrogen) of 8. DEPT-135 represented a negative (inverted) signal at δ 37.71 
characteristics for ─CH2─ group and three positive (upward) signals at 118.48, 124.83, and 124.56 characteristics for five 
methine carbons (═CH─). COSY, HSQC, and HMBC ascertained the neighbor protons, carbon-hydrogen connectivity, and 
long-range coupling (1H-13C correlation) via the bonds, respectively. The above spectral analyses represented an 
unambiguous proof for the dione structure of 8. Our approach to the one-pot multicomponent green synthesis of our target 
4-arylidinepyrazolidindione compounds was accomplished by a reaction of diethyl malonate, phenylhydrazine, various 
carbonyl compounds, and a catalytic amount of imidazole in presence of water as a green solvent. Here a developed 
methodology was performed to better the separated yield of the target compounds compared with the previous work.54,55 
Sonicated a mixture of diethyl malonate, phenylhydrazine, carbonyl compounds, and a catalytic amount of imidazole in 
presence of water at 50o C provided an excellent yield of pyrazolidinedione derivatives (15a-m) not the bis-pyrazolone 
derivative (16a-m) with excellent yield compared with previously cited literature (Scheme 5).56-64 The chemical structure 
of 4-arylidenepyrazolidinediones (15a-m) was confirmed by using extensive spectral analysis as well as elemental analysis. 
A reasonable reaction pathway to explain the effect of water and imidazole in the synthesis of pyrazolidinedione derivatives 
(15a-m) had been shown in (Scheme 6) wherein water exerts electrophilic activation via hydrogen bond. 

 

Scheme 5. The synthesis of pyrazolidinedione derivatives (15a-m). 
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Scheme 6. The effect of water and imidazole to afford pyrazolidinedione derivatives (15a-m). 

The 4-furfurlidene derivative (15a) was subjected to 1H NMR measurement in DMSO-d6 gave a multiplet at δ 6.97 ppm 
to 8.01 ppm including protons for SP2 carbon atoms of phenyl and furyl groups in the molecule and a separate  two singlets 
at  δ  8.23 ppm and 8.96 ppm characteristic for  =CH and NH groups respectively (Table 2).13C NMR of 14a in DMSO-d6 
revealed the correct signals for its proposed structure as the appearance of two separate singlet signals at δ 166.43 ppm and 
165.78 ppm characteristic for two carbonyl groups (Table 2). The mass spectrometric technique of 14a displayed a 
molecular ion peak at m/z 254 which represents the base peak reflecting the high stability of this molecular ion under 
electron impact.  The FT-IR of 1-Phenyl-4-(thiophen-2-ylmethylene) pyrazolidine-3,5-dione (15b) exhibited the appearance 
of two peaks at ν 3235 and 1669 cm-1 characteristic for NH and 2 C=O groups, respectively. 1H NMR of 15b in DMSO-d6   
gave a multiplet δ 6.96 ppm to δ 7.62 (8H, 5H of phenyl group and 3H of thienyl group) and a two singlets at δ 8.48 ppm 
& 10.23 ppm characteristic for =CH and NH groups respectively. In addition to 13C NMR of 14b revealed two singlet signals 
at δ 166.01ppm and 163.89 ppm characteristics for two carbonyl groups (Table 2). The mass spectrometric technique of 
14b displayed the molecular ion at m/z 270 which represents the base peak reflecting the high stability of this molecular ion 
under electron impact. Moreover, all physical, analytical, and spectral data were in convention with the suggested structures 
of compounds (15c-m) (Tables 1 and 2). The compound (15f) was subjected to extensive 2D NMR spectroscopy. The 1H 
NMR spectra depicted a signal at δ 4.0 (3H, OCH3) and a multiplet centered at δ 8.10 (11H, 9ArH, NH and =CH-). DEPT 
135 of compound (15f) revealed a signal at δ 56.086 ppm characteristic for OCH3 group and eight signals at δ 111.57 to 
136.08 characteristic for SP2 carbon atoms. As usual quaternary carbons at 120.63, 136.74 & 142.81 and 159.96 & 160.18 
characteristic for carbonyl carbons. Moreover, COSY, HSQC & HMBC measurements of 15f had shown the neighbor 
protons, C─H connectivity, and long-range correlation through the bonds. Most of the synthesized chalcone derivatives 
(15a-m) were subjected to mass spectrometric technique using the electron impact technique at 70 ev, most of them revealed 
a molecular ion peak with 100 % intensity which represents the base peak, reflecting the high stability of these molecular 
ions under electron impact (Table 2). The compounds 15d-k showed a general fragmentation pathway through loss of the 
substituent group of the phenyl ring which represented the presence of a fragment ion at m/z 263 with moderate relative 
abundance between 66% to 20% as shown below (Scheme 7). 
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Scheme 7. The fragmentation pathway of chalcone derivatives (15d-k). 

The mass spectrometric technique of 15m indicated the appearance of the molecular ion at m/z 278 with fair relative 
intensity (79.9 %). The fragmentation pathway of 15m under electron impact is shown in the scheme 7. The molecular ion 
indicated the loss of CH3 radical to give an even ion at m/z 263 with a relative abundance of 12.5%. The main fragmentation 
pathway was characterized by a double Mclafferty rearrangement with loss of phenylacetylene as a neutral fragment to give 
the ion at m/z 176 with low relative abundance (19. 8%). The latter ion follows the same fragmentation pathway as that of 
compound 8 (Scheme 8). 

 

Scheme 8. The fragmentation pathway of 15m. 
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Table 1. Physical and elemental analysis of 4-arylidenepyrazolidinedione compounds. 
Compd. no. m.p.°C A solvent of 

crystallization 
/Colour/Shape 

Yield % Formula / Mol. wt. Elemental analysis 

8 Co  192 Ethanol 
Yellow 
Plates 

92 2O2N8H9C 
176.18 

Calc: C,61.36; H,4.58; N, 15.90  
Found:C,61.56; H,5.21; N, 15.40 

15a Co 235  Dioxane 
Dark red 
Flakes 

85 3O2N10H14C 
254.25 

Calc: C, 66.14; H,3.96; N, 11.02  
Found:C,66.24; H,4.14; N, 10.95 

15b Co 227  Dioxane 
Pale orange 

Granular 

89 S2O2N10H14C 
270.31 

Calc: C, 62.21; H,3.73; N, 10.36 
Found:C,62.12; H,3.68; N, 10,47 

15c Co 275  Dioxane 
Dark red 
Flakes 

86 2O2N12H16C 
264.28 

Calc:C, 72.72; H,4.58; N, 10.60 
Found: C,72.58; H, 4.75; N, 10,47 

15d Co 246 Dioxane 
Dark orange 
Fine Powder 

87 2O2N14H17C 
278.31 

Calc:C, 73.37; H,5.07; N, 10.07 
Found:C,73.14; H,5.18; N, 10.30 

15e Co 245  Dioxane 
Orange 

Granular 

89 3O2N14H17C 
294.31 

Calc: C,69.38; H,4.79; N, 9.52 
Found:C,69.45; H,4.87; N, 9.42 

15f Co 235  Dioxane 
Dark red 
Needles 

90 3O2N14H17C 
294.31 

Calc: C,69.38; H,4.79; N, 9.52 
Found:C,69.30; H,4.86; N, 9.32 

15g Co 280 Acetic acid 
Orange 

Granular 

85 3O2N12H16C 
280.28 

Calc: C, 68.56; H, 4.32; N, 9.99 
Found: C,68.30; H,4.66; N, 9.77 

15h Co 218  Acetic acid 
Dark red 
Flakes 

91 3O2N12H16C 
280.28 

Calc: C, 68.56; H, 4.32; N, 9.99 
Found: C, 68.42; H,4.36; N, 10.10 

15i Co 262  Dioxane 
Dark red 
Flakes 

94 2O2ClN11H16C 
298.73 

Calc:C, 64.33; H, 3.71; N, 9.38 
Found:C, 64.42; H,3.61; N, 9.25 

15j Co 280  Dioxane 
Dark brown 
Amorphous 

95 4O3N11H16C 
309.28 

Calc:C, 62.14; H, 3.59; N, 13.59 
Found:C, 62.40; H,3.71; N, 13.59 

15k Co 230  Dioxane 
Brown 

Granular 

91 4O3N11H16C 
309.28 

Calc: C, 62.14; H, 3.59; N, 13.59 
Found:C, 62.02; H,3.84; N, 13.40 

15l Co 245  Dioxane 
Dark red 
Flakes 

87 2O2N14H18C 
290.32 

Calc: C, 74.47; H, 4.86; N, 9.65 
Found: C, 74.22; H,4.90; N, 9.80 

15m Co 145  Dioxane 
Yellow 

Granular 

82 2O2N14H17C 
278.31 

Calc: C, 73.37; H, 5.07; N, 10.07 
Found: C, 73.22; H,4.98; N, 10.23 

 

Table 2. Spectroscopic data of 4-arylidenepyrazolidinedione compounds. 
Compd. no. IR (ν cm-1) / 1H-NMR δ (ppm) /13CNMR δ (ppm)/ MS (m/z) 

8 3250 (NH), 2900 (SP3C-H), 1760(CO),1670(CO),1220(C-N); (DMSO-d6): δ 3.75 (s, 2H, CH2), 6.95-7.857.4 (m, 5H, C6H5) and 11.45 (s,1H, NH);(DMSO-
d6):δ 37.71(CH2),118.48,124.56,128.83,136.86(C6H5) ,166.06 (CO) and 167.50(CO);  m/z = 176 (M+, 79%). 

15a 3438(NH),1676 (CO),1597(C=C);(DMSO-d6): δ 6.97-8.01 (m, 8H, C6H5 & furyl-H) , 8.23 ( s, 1H, CH=C) and 8.96 (s,1H,NH); (DMSO-d6): δ  
152.18,148.77,142.16,134.55,131.49,126.56,124.98,121.84,115.51,113.09 & 104.66 (SP2 carbon atoms) ,166.43 (CO) , 165.78 (CO); m/z = 254.07 (M+, 100%). 

15b 3235(NH) and 1669(CO); (DMSO-d6): δ 6.96 -7.62 (m, 8H, C6H5 & thienyl-H) , 8.48  (s,1H,CH=C) and 10.23 (s,1H, NH) ; (DMSO-d6): 
δ142.54,138.62,134.43,133.28,132.09,131.55,129.47,128.14,121.33,112.65 (SP2 carbon atoms) ,166.01 (CO) , 163.89(CO) ;  m/z = 270.05 (M+, 100%). 

15c 3150(NH),3050(SP2 C-H) ,1705(CO),1655(CO). (DMSO-d6): δ 7.01-8.58 (m, 11H, ArH and CH=C) and 11.49 (s,1H, NH); (DMSO-d6): δ  
149.62,136.54,134.05,133.40,132.29,129.92,124.79,119.88,118.34 (SP2 carbon atoms) ,160.34 (CO), 162.96(CO) ;  m/z = 264 (M+, 100%). 

15d 3200(NH),30٢0(SP2 C-H), ٢٨٥0 (SP3 C-H), 1700 (CO),1655(CO);(DMSO-d6): δ 2.4(s,3H, CH3), δ 6.60-8.30 (m, 10H, 9ArH and CH=C) and 11.40 (s,1H, 
NH); (DMSO-d6): δ 21.52(CH3), 118.34,124.76,128.87,129.88,129.54134.47136.66,144.62, 150.07,158.87(SP2 carbon atoms) ,160.66 (CO) and 163.88(CO) ; 
m/z = 278 (M+, 100%). 

15e 3150(NH),30٢0(SP2 C-H), ٢٨٥0 (SP3 C-H), 1700 (CO),1650(CO) ; (DMSO-d6): δ 3.9 (s,3H, OCH3), multiplet centered at 7.88 (m, 10H, 9ArH and CH=C) and 
11.24(s,1H, NH); (DMSO-d6): δ 55.71(OCH3), 114.4,116.06,118.24,118.76,124.56,125.49,137.25,128.88,149.91,159.26 (SP2 carbon atoms) 
,161.05(CO),163.89 (CO) ;  m/z = 294 (M+, 100%). 

15f 3200(NH),3040(SP2 C-H), ٢٨٥0 (SP3 C-H), 1700 (CO),1655(CO);(DMSO-d6): δ 4.0(s,3H, OCH3), multiplet centered at 8.10 (m, 10H, 9ArH and CH=C) and 
11.45 (s,1H, NH); (DMSO-d6): δ 56.08(OCH3), 111.57,118.76,120.24,120.63,124.63128.89,133.51,136.08,136.64,142.81,158.79 (SP2 carbon atoms) 
,159.96(CO),160.71 (CO) ;  m/z = 294 (M+, 100%). 

15g 3220(OH),3150(NH),3010(SP2 C-H), 1690 (CO),1650(CO);(DMSO-d6): δ 6.80-8.70 (m, 12H, 9ArH, CH=C, NH and OH) ;  m/z = 280 (M+, 100%). 
15h 3310(OH),3150(NH),3050(SP2 C-H), 1695 (CO),1650(CO);(DMSO-d6): δ 9.20(s,1H, OH), 6.80-9.2 (m, 10H, 9ArH and CH=C) and 10.95 (s,1H, NH) ; 

(DMSO-d6): δ 116.04,117.26,118.76,119.50,124.59,128.91,133.47,136.79,137.15,143.70,159.88, (SP2 carbon atoms) ,159.16(CO),160.09 (CO) ; m/z = 
280(M+, 100%). 

15i 3150(NH),3040(SP2 C-H),1710 (CO),1660(CO);(DMSO-d6):  multiplet centered at δ 7.95 (m, 10H, 9ArH and CH=C) and 11.55 (s,1H, NH); (DMSO-d6): 
δ118.38,120.23,124.87,129.25,131.17,135.63,135.72,136.47,138.15(SP2 carbon atoms) ,158.48(CO),160.13 (CO) ;  m/z = 298(M+, Cl 35, 100%), 300(M+, Cl 
37, 37.20%). 

15j 3150(NH),3040(SP2 C-H), 1700 (CO),1660(CO); (DMSO-d6): multiplet centered at δ 7.90 (m, 10H, 9ArH and CH=C) and 10.20 (s,1H, NH); (DMSO-d6): 
δ118.88,123.42,125.01129.00,130.62,134.51,136.54,137.93, 147.62 (SP2 carbon atoms) ,159.59(CO),161.04 (CO) ;  m/z = 309 (M+, 100%).  

15k 3100(NH),3010(SP2 C-H), 1710 (CO),1670(CO); (DMSO-d6): δ 11.6 (s, 1H, NH), multiplet centered at  7.75 (m, 10H, 9ArH and CH=C);(DMSO-d6): δ  
118.56,124.85,127.95,128.87,129.82,132,62,136.72,145.31,147.69,157.84 (SP2 carbon atoms) ,159.41(CO),160.57 (CO) ;  m/z = 309(M+, 42.6%). 

15l 3400(NH),3040(SP2 C-H), 1700 (CO),1650(CO); (DMSO-d6): δ7.20-8.40 (m, 14H, 10ArH, 3 =CH  and NH); (DMSO-d6): 
δ118.23,122.10,122.48,124.50,128.42,129.28,131.10, 135.18,137.00,151.01(SP2 carbon atoms) ,160.16(CO),162.06 (CO).  

15m 3150(NH),3040(SP2 C-H), 2900(SP3 C-H), 1740 (CO),1650(CO); (DMSO-d6): δ 2.75(s,3H,CH3),  multiplet centered at 7.50 (m, 10H and 9ArH) and 11.55 
(s,1H, NH); DMSO-d6): δ 27.69(CH3),118.42,119.25,124.53,127.65,128.81,128.42,128.42,129.28,131.10,136.82 135.18,137.00,151.01(SP2 carbon atoms) 
,166.06(CO),167.47 (CO) ;  m/z = 278(M+, 70.90%). 
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2.1 Biological Activity 
 

2.1.1 Anti-inflammatory Activity 
 

Statistical analysis  

The outcomes had been evaluated using one-way ANOVA, accompanied by the Newman–Keuls multiple comparison 
experiments as a post-test. The calculations were done employing the Prism computer program for Windows 3.0. (GraphPad 
Software, Inc, San Diago CA, USA). P\0.05*, 0.01**, or 0.001*** was accepted as a significant difference between the 
groups. Table 3 shows the reduction in the width of rat paw edema (mm) resulting from the impact of the tested derivatives 
over time when compared to the reference compound (indomethacin). Figure 1 depicts a plot depicting the reduction in the 
width of paw edema inhibition in rats resulting from the action of indomethacin and the examined compounds over time. 
The inflammatory response has been shown by the time course of the percentage increase in foot swelling, the area under 
the curve response, and the percentages of foot edema suppression. 

The accompanying ratio was used to estimate each chemical at each time point: Percentage of edema inhibition Percent 
edema inhibition = (Vc −Vt / Vc) ∗100  

Vc: is the volume of paw edema in negative control immediately after carrageenan injection, Vt: is the volume of paw 
edema in the treated group. Table 2 and Figure 2 show an improvement in the percentage of paw edema inhibition for the 
investigated derivatives when compared to the standard (indomethacin). 

The effectiveness of the examined derivatives was determined using the following equation in comparison to the 
indomethacin: 

Potency = Percentage edema inhibition of tested compound treated group / Percentage edema inhibition of indomethacin 
treated group                         

Based on earlier findings, we discovered that several of the evaluated substances had substantial anti-inflammatory 
efficacy when compared to indomethacin. For example, during the control period, the size of the edema is the same, and 
after 30 minutes, there is no considerable variation in the size of the edema between indomethacin and the examined 
substances. As displayed in Tables 4 and 5 and Fig. 2, after 1 hour all derivatives exhibited considerable variations from 
indomethacin, with compounds 15j and 15k showing the least significant difference from the other tested substance, 
implying that compounds 15f and 15i had similar effects to indomethacin. 15b exhibited no significance from indomethacin 
after 3 h., but the chalcone derivatives 15a and 15j represented low importance (P\0.05). Compounds 15f, 15b, 15h, 15j, 
and 15k exhibited a low meaningful variation from the reference substance after 4 hours (P\0.05). In general, compounds 
15a, 15b, 15h, 15j, and 15k were the most successful, active, and quick derivatives for the treatment of inflammation, 
whereas compound 15i yielded outcomes ranging from good to medium after 4 hours. Finally, whereas derivative 15f had 
poor efficacy in treating this form of inflammation, its anti-inflammatory action was equivalent to that of indomethacin. 

Table 3. The impact of chalcone derivatives (15a, 15b, 15f, 15h, 15i, 15j, and 15k) on carrageenan-induced paw edema in 
rats (zone of inhibition in mm) 

Compounds The thickness of rat paw edema (mm) 

Time (h) Negative 
control Indomethacin 15a 15b  15f  15h 15i 15j 15k 

←            (0.028 mmol)                                            (0.025 mmol)   → 
0.5 0.75±0.00 0.63±0.06 0.70±0.00 0.73±0.03 0.73±0.03 0.72±0.03 0.71±0.03 0.71±0.03 0.71±0.03 

1 0.76±0.03 0.49±0.05 0.60±0.04 0.66±0.03 0.70±0.00 0.65±0.04 0.65±0.05 0.56±0.06 0.61±0.05 

2 0.77±0.03 0.40±0.04 0.51±0.07 0.51±0.06 0.70±0.04 0.54±0.09 0.53±0.05 0.49±0.06 0.43±0.05 

3 0.78±0.06 0.39±0.05 0.50±0.04 0.48±0.03 0.70±0.04 0.44±0.05 0.49±0.03 0.44±0.05 0.41±0.03 

4 0.78±0.03 0.38±0.03 0.46±0.05 0.41±0.03 0.70±0.04 0.43±0.05 0.49±0.05 0.46±0.03 0.39±0.03 

 
Table 4. The increase in percentage of edema inhibition (%) of compounds (15a, ١5b, 15f, 15h, 15i, 15j, and 15k) with 
time (h). 

 
Time (h) 

Paw edema inhibition (%) 

Indomethacin 15a 
 15b 15f 15h 15i 15j 

 15k 

0.5 16.00 6.67 2 2 4.00 5.33 5.33 5.33 
1 35.52 16.00 13.15 7.89 14.47 14.47 20.00 19.73 
2 48.05 33.77 33.77 9.09 29.87 31.17 36.36 44.16 
3 50.00 35.90 38.46 10.26 43.59 37.18 43.59 47.44 
4 51.28 41.03 47.44 10.26 44.87 37.18 41.03 50.00 
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Fig. 1. A plot of edema inhibition (mm) of compounds 
(15a, 15b, 15f, 15h, 15i, 15j, and 15k) with time. 

Fig. 2.  A diagram represents the increase in the percentage 
of edema inhibition (%) compounds (15a, 15b, 15f, 15h, 
15i, 15j, and 15k) with time (h) 

 
 

Table 5. The potency of compounds (15a, 15b, 15f, 15h, 15i, 15j, and 15k) relative to indomethacin. 
 

Time (h) 
Potency relative to indomethacin 

15a 15b 15f 15h 15i 15j 15k 
0.5 0.42 0.13 0.13 0.25 0.33 0.33 0.33 
1 0.45 0.37 0.22 0.41 0.41 0.56 0.56 
2 0.70 0.70 0.19 0.62 0.65 0.76 0.92 
3 0.72 0.77 0.20 0.87 0.74 0.87 0.95 
4 0.80 0.93 0.20 0.88 0.73 0.80 0.98 

 
3. Experimental  

 

Melting points were determined on a GmbH-VarioEL V.3 micro-analyzer electro-thermal melting point apparatus and 
are uncorrected. FT-IR spectra were recorded as potassium bromide disks using Pye-Unicam Sp-100 infrared 
spectrophotometer.1H-NMR and 13C-NMR spectra were carried on Jeol 400 MHz spectrometer andin DMSO-d6 using 
Me4Si as internal standard, and chemical shifts were expressed as ppm. JEOL JMS-600 and Hewlett-Packard model MS 
5988 Spectrometers  were used for the determination of mass spectra.CHN microanalyses were conducted using a Perkin 
Elmer 2400 LS Series CHN/O Analyser. TLC was carried out on aluminium-backed silica gel plates (Merck 60F254) and 
visualized under short-wave UV light. Reactions performed at air atmosphere. 

Synthesis of 1-Phenyl-3,5-pyrazolidinedione (8) 
 
a) From diethylmalonate, phenylhydrazine and Imidazole 
 

A mixture of 10 mmol of diethylmalonate, 10 mmol of phenylhydrazine, and 1.5 mmol of imidazole in water (30 ml) 
were sonicated at 50 o C for one hour. After cooling, the formed precipitate was filtered and purified by crystallization from 
ethanol as pale-yellow plate crystals. m.p.193-195 o C (Lit. 192 o C), yield (92%).40 

 
b) From 1-phenyl-3-amino-5-pyrazolone. 

 
 A suspension of 1-phenyl-3-amino-5-pyrazolone (29.8 mmol) in a mixture of 25 ml of water, 15 ml of ethanol, and 3.6 

ml of concentrated hydrochloric acid was sonicated for one hour at 60 o C. After cooling, the resulting product was filtered, 
collected, and recrystallized from ethanol as pale-yellow plates, yielding (82%). 
Synthesis of  (E/Z) 4- arylidenepyrazolidinediones (15a-m) (general method):  

Sonication of a mixture of diethylmalonate (10 mmol), phenylhydrazine (10 mmol), carbonyl compounds (10 mmol), 
and a catalytic amount of imidazole (1.5 mmol) in presence of 30 ml of water for one hour at 50 o C. After cooling, the 
formed product was filtered, collected, and recrystallized from the proper solvent. Compounds (15a-m) were separated in 
good yields (82 - 95 %) (Tables 1 and 2). This work confirms that there are different applications for heterocyclic 
compounds which is reflected in many papers that have been published before.65-107 

4. Conclusion 
 

 Encouraged by the exhaustive review of the literature, the outstanding anti-inflammatory properties of pyrazolone 
compounds were discovered. Additionally, the researchers focused on modifying the chemical structure of pyrazolones to 
improve their anti-inflammatory efficacy and selectivity while minimizing adverse effects. Therefore, we prepared these 
compounds in a simple manner by combining an eco-friendly solvent with an imidazole catalyst. And we demonstrated the 
chemical structures of the derivatives produced by a variety of methodologies, as well as their mechanisms of action, 
structure, and activity relationships. We discovered that the majority of the derivatives depicted in Tables 3 and 4 exhibit 
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remarkable results. For instance, the derivatives (15k, 15b, 15h, 15a, and 15j) are the most effective at alleviating 
inflammation paw edema caused by carrageenan in rats, whereas the derivative (15i) produced an acceptable result. While 
the derivative (15f) demonstrated the poorest performance in comparison to the standard drug, indomethacin. This is due to 
the structural differences between these derivatives, which increase their potential as anti-inflammatory agents. 
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