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Abstract 
An efficient synthesis of 3-trifluoromethyl-1-(3,4-difluorophenyl)-1H-pyrazol-5(4H)-one (3) and their 
Knoevenagel condensation reaction with 1,4-diphenyl -1H-pyrazole-3-carbaldehydes 4, 
4-oxo-4H-chromene-3-carbaldehydes 6 and 2-chloroquinoline-3-carbaldehydes 8 have been described by using 
conventional and non-conventional techniques. Comparison of conventional and non-conventional techniques 
like Microwave , Ultrasonic assisted reactions showed that, the later procedure require shorter reaction time, 
good yield and was applicable for larger set of substrates emphasizing the importance of eco-friendly conditions.  
Keywords: Pyrazol-5(4H)-one, Pyrazoles, Chromones, Quinolines, Knoevenagel condensations 
1. Introduction 
Pyrazolone are very important class of heterocycles due to their wide applications in pharmacological and 
biological activities (Arnost et al. 2010; Gursoy et al. 2000; Venkat Ragavan et al. 2009). Large numbers of 
2-pyrazolin-5-ones have been used as therapeutics agents such as analgesics and antipyretics, (Himly et al. 2003). 
It is also well known that they exhibit varied biological activities like antiinflammatory, antibacterial, antifungal, 
etc. (Karale et al. 2000; Rena et al. 2005).  
The chemistry of chromones and its derivatives received considerable attention as it was found readily in natural 
products, which exhibit antimicrobial activities (Deng et al. 2000; Khan et al 2000). Also, quinoline moiety is of 
great importance to the chemists as well as biologists as it is found in a large variety of naturally occurring 
compounds and also chemically useful molecules having diverse biological activities (Nasveld et al. 2005; 
Denny et al. 2006; Mohamoud et al. 2006; Muruganantham et al. 2004). In the view of various therapeutic 
aspects of introduction of fluorine in various drugs and biologically active heterocycles, we have decided to 
incorporate the CF3 and fluorine group in various positions of pyrazolinones to enhance their reactivity. 
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In recent years due to increasing environmental awareness in chemical and industrial research, the challenge for 
a clean environment calls for best procedures like reducing pollution, hazardous byproduct formations. 
Keeping a perception on above problems, Microwave and Ultrasound assisted techniques are found to be more 
effective from environmental as well as from shorter reaction time, high yields, ease of work-up and isolation of 
products (Maruthikumar et al. 2005; Dalvi et al. 2004; Chornous et al. 2004; Breeuwer et al. 2003; Mojtahedi et 
al. 2008). Compared with traditional methods, the organic reaction can be easily controlled, more convenient, 
with higher yield, shorter reaction time or milder conditions under ultrasound irradiation.  
Keeping in view of demerits of conventional techniques, we report the synthesis of fluorinated pyrazol -5-one 3 
and their Knoevenagel condensations reaction with 1, 4-diphenyl-1H-pyrazole-3-carbaldehyde 4, 
4-oxo-4H-chromene-3-carbaldehydes 6 and 2-chloroquinoline-3-carbaldehydes 8 using microwave and 
Ultrasonic techniques. 
2. Result and Discussion 
In the present work we have synthesized 3-trifluoromethyl-1-(3, 4-difluorophenyl)-1H-pyrazol-5(4H) -one 3 by 
reacting 3, 4-difluorophenyl hydrazine 1 and ethyl 4, 4, 4-trifluoro-3-oxobutanoate 2 at 130- 135ºC for 3h with 
constant stirring (Scheme-1).Knoevenagel condensation of 3-trifluoromethyl-1-(3, 
4-dilfluorophenyl)-1H-pyrazol-5(4H)-one 3 with various Substituted Carbaldehydes like 1,4-diphenyl 
-1H-pyrazole-3-carbaldehydes 4, 4-oxo-4H-chromene-3-carbaldehydes 6 and 2-chloroquinoline-3-carb 
aldehydes 8 resulted in the formation of 3-(trifluoromethyl)-1-(3,4-difluorophenyl)-4-((1,4-diphenyl-1 
H-pyrazol-3-yl)methylene)-1H-pyrazol-5(4H)-one 5, 3-(trifluoromethyl)-1-(3, 4-difluorophenyl)-4-((4 
-oxo-4H-chromen-3-yl) methylene)-1H-pyrazol-5(4H)-one 7 and 4-((2-chloroquinolin-3-yl) 
methylene )-3-(trifluoromethyl)-1-(3,4-difluorophenyl)-1H-pyrazol-5(4H)-one 9 with a yield of 68-79% using 
conventional and 82-92% of yields using nonconventional methods (Scheme-2). The exact regioisomerism we 
could not interpreted for all the obtained products due to multiple fluorine couplings and the complexicity 
pattern in the 1H-NMR. 
The characterization data of the newly synthesized compounds were given in (Table-1).The reaction reported 
here by using ultrasonication and microwave techniques are superior in terms of higher yields and rapid, 
environmental friendly, compared to conventional techniques. 
3. Experimental 
3.1 General 
All the recorded melting points were determined on electro thermal melting point apparatus and are uncorrected. 
IR spectra were recorded on Shimadzu-470 infrared spectrophotometer. The 1H-NMR spectra were recorded on 
Bruker- AMX 300 MHz instrument in (CD3)2SO and TMS as an internal standard. 13C NMR spectra were 
recorded on 75MHz with TMS as an internal standard.19F NMR were recorded on 282 MHz. Microwave 
Initiator-02 Biotage (700Watt) was used to carry out the reactions. The ultrasonic cleaner from Madhu Lab Tech 
(Tensil India) 230V, 50 Hz 10006H used to carry out sonication reactions. The purity of compounds was 
confirmed by thin layer chromatography using Merck silica gel 60 F254 coated aluminium plates. 
3.2 Synthesis of 3-trifluoromethyl-1-(3,4-difluorophenyl)-1H-pyrazol-5(4H)-one (3) 
3, 4-Difluorophenyl hydrazine 1 (10g, 69 mmol) and ethyl 4, 4, 4-trifluoro-3-oxobutanoate 2 (12.77g, 69 mmol) 
were mixed in a round bottom flask and heated to 130-135ºC for 3h with constant stirring. After completion of 
reaction, cooled the reaction mass and triturated with diethyl ether (25ml). The solid residue was stirred for 
5-10min and then filtered and dried to obtain 3-trifluoromethyl-1-(3, 4-difluorophenyl)-1H-pyrazol-5(4H)-one as 
an off white solid powder (16.48g, 90% yield, mp 186oC).  
1H-NMR (300MHz, (CD3)2SO); δ 6.0 (s, 1H, CH), 7.6 (m, 2H, Ar-H), 7.8 (m, 1H, Ar-H), 13.0 (brs, 1H, enol 
OH). 
19F NMR (282MHz, (CD3)2SO); δ -57.98, -131.99, -135.74 
13C NMR (75MHz, (CD3)2SO); δ 85.82(CH), 111.67(CF3), 118.62(Ar-CH), 123.08(Ar-CH), 134.60(Ar-CH), 
141.37(Ar-CH), 146.70(Ar-CH), 147.75(Ar-CH), 149.96(Ar-CH), 151.01(CH-OH) 
Mass m/z: 265 (M+) 
IR (KBr, cm-1); 3010 (=C-H aromatic stretch), 1619 (C=O cyclic lactum), 1599 (C=N stretch).  
3.3 General methods of synthesis of 3-(trifluoromethyl)-1-(3, 4-difluorophenyl)-4-((1, 4-diphenyl-1H- 
pyrazol-3-yl)methylene-1H-pyrazol-5(4H)-one derivatives 5a-d, 3-(trifluoromethyl) -1-(3,4- 
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dilfluorophenyl)-4-((4-oxo-4H-chromen-3-yl)methylene)-1H-pyrazol-5(4H)-one derivatives 7a-e and 
4-((2-chloroquinolin-3-yl)methylene)-3-(trifluoromethyl)-1-(3,4-difluorophenyl)-1H-pyrazol-5(4H)-one 
derivatives 9a-e using conventional and non-conventional methods 
3.3.1 Conventional method (A) 
Pyrazolone 3 (1 mmol) and respective carbaldehydes 4, 6, and 8 (1 mmol) were taken in ethanol (20-25ml) along 
with catalytic amount of acetic acid (0.1 mmol) and heated the reaction mass to reflux for about 14-26min as 
mentioned in (Table 1) to obtain respective products. After completion of reaction (monitored by TLC), the 
reaction mass was allowed to cool to room temperature. The precipitated solid was filtered and dried. Most of the 
compounds obtained in pure form without recrystallization.  
3.3.2 Microwave method (B) 
Starting material 3 and respective carbaldehyde analogues 4, 6, and 8 were taken in equimolar quantities along 
with catalytic amount of acetic acid in ethanol (1-2ml) in sealed tube and irradiated for 5 min at temperature 
100-125oC in Biotage microwave. The progress of reaction was monitored by TLC. After completion of reaction, 
the reaction mass was allowed to cool to room temperature. The sealed tube was opened and the precipitated 
solid was filtered out and suck dried. Most of the compounds obtained in pure form without further 
recrystallization. 
3.3.3 Ultrasounds method (C) 
Both 3 and the respective starting carbaldehyde analogues 4, 6 and 8 were taken in equimolar quantities along 
with catalytic amount of acetic acid in ethanol (5ml) in R.B. flask and reaction mass was subjected to 
ultrasonication for 10 min. The reaction temperature was monitored. After completion of reaction, precipitated 
solid was filtered and dried. Most of the compounds obtained in pure form without recrystallization. Some of the 
product which was not pure recrystallized from acetic acid as a solvent. 
In conclusion, we have designed and synthesized a new series of novel multifluorinated pyrazolone-5-one 
derivatives using ultrasonicated and microwave assisted techniques and are more convenient, environmentally 
safe as they require less volume of solvent, short reaction span and better yields as compared to conventional 
techniques.  
The physical and spectral data of all the synthesized compounds 3-(trifluoromethyl)-1-(3,4-difluoro 
phenyl)-4-((1,4-diphenyl-1H-pyrazol-3-yl)methylene-1H-pyrazol-5(4H)-one derivatives 5a-d, 
3-(trifluoromethyl)-1-(3,4-difluorophenyl)-4-((4-oxo-4H-chromen-3-yl)methylene)-1H-pyrazol-5(4H)-one 
derivatives 7a-e and 4-((2-chloroquinolin-3-yl)methylene)-3-(trifluoromethyl)-1- (3, 
4-difluorophenyl)-1H-pyrazol-5(4H)-one derivatives 9a-e are as follows. 
4-((4-(2,4-Dichloro-5-fluorophenyl)-1-phenyl-1H-pyrazol-3-yl-methylene)-3-(trifluoromethyl)-1-(3, 4- 
difluorophenyl)-1H-pyrazol-5 (4H)-one (5a) : 
Orange solid, mp 223-224oC. 1H-NMR (300MHz, (CD3)2SO) δ 7.4 (s, 1H, CH), 7.5 (m, 1H, Ar-H), 7.6-7.7 (m, 
4H, Ar-H), 7.9 (d, J = 3Hz, 1H, Ar-H), 8.0 (m, 3H, Ar-H), 8.2 (d, J = 6Hz, Ar-H), 10.2 (s, 1H, pyrazole ring) , IR 
(KBr) ν cm-1 3001 (=C-H aromatic stretch), 1624 (C=O cyclic lactum), 1576 (C=N stretch). 
4-((4- (4-Ethylphenyl)-1-phenyl-1H-pyrazol-3-yl-methylene)-3-(trifluoromethyl)-1-(3,4-difluorophenyl 
)-1H-pyrazol-5 (4H)-one (5b): 
Orange solid, mp 197-199oC. 1H-NMR (300MHz, (CD3)2SO) δ 1.28 (t, J =7.7Hz, 3H, CH3), 2.8 (q, 2H, J =7.3Hz, 
CH2), 7.4-7.5 (m, 3H, Ar-H), 7.5-7.6 (m, 5H, Ar-H), 7.7 (m, 2H, Ar-H), 8.0 (m, 3H, Ar-H), 10.1 (s, 1H, pyrazole 
ring ), IR (KBr) ν cm-1 3010 (=C-H aromatic stretch), 1619 (C=O cyclic lactum), 1598 (C=N stretch).  
3-(Trifluoromethyl)-1-(3, 4-difluorophenyl)-4-((1, 4-diphenyl-1H-pyrazol-3-yl) methylene)-1H-pyraz 
ole-5(4H)-one (5c): 
Orange solid, mp 208-209 oC. 1H-NMR (300MHz, (CD3)2SO) δ 7.5 (m, 1H, Ar-H), 7.6-7.8 (m, 10H, Ar-H), 
7.9-8.0 (m, 3H, Ar-H), 10.2 (s, 1H, pyrazole ring), IR (KBr) ν cm-1 3011 (=C-H aromatic stretch), 1688 (C=O 
cyclic lactum), 1595 (C=N stretch).  
4-((4-(4-Chlorophenyl)-1-phenyl-1H-pyrazol-3-yl-methylene)-3-(trifluoromethyl)-1-(3,4-difluorophenyl)-1H-py
razol-5 (4H)-one (5d) :  
Orange solid, mp 235-237oC. 1H-NMR (300MHz, (CD3)2SO) δ 7.4-7.5 (m, 2H, Ar-H), 7.6 (m, 1H, Ar-H), 7.6-7.7 
(m, 6H, Ar-H), 7.9-8.0 (m, 3H, Ar-H), 10.0 (s, 1H, pyrazole ring), IR (KBr) ν cm-1 3100 (=C-H aromatic stretch), 
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1638 (C=O cyclic lactum), 1590 (C=N stretch). 
4-((5, 7-Dichloro-4-oxo-4H-chromen-3-yl)-methylene)-3(trifluoromethyl)-1-(3, 4-difluorophenyl)-1H- 
Pyrazol-5 (4H)-one (7a):  
Red solid, mp 248-251 oC. 1H-NMR (300MHz, CDCl3) δ 7.2 (m, 1H, Ar-H), 7.7 (m, 1H), 7.8 (m, 2H, Ar-H), 8.2 
(d, J=2.3Hz, 1H, Ar-H), 8.4 (s, 1H, =CH), 10.8 (s, 1H, CH-chromone ring), IR (KBr) ν cm-1 3062 (=C-H 
aromatic stretch), 1670 (C=O cyclic lactum), 1639 (C=O), 1546(C=N stretch),  
4-((6-Chloro-7-methyl-4-oxo-4H-chromen-3-yl)-methylene)-3(trifluoromethyl)-1-(3,4-difluorophenyl)-1H-pyraz
ol-5 (4H)-one (7b):  
Black solid, mp 239-241oC. 1H-NMR (300MHz, (CD3)2SO) δ 2.4 (s, 3H, CH3), 7.0 (d, J=8.8Hz, 1H, Ar-H), 7.8 
(m, 1H, Ar-H), 7.9 (m, 1H, Ar-H), 8.1 (m, 1H, Ar-H), 8.4 (m, 1H, Ar-H), 9.1 (s, 1H, =CH),12.0 (s, 1H, 
CH-chromone ring), IR (KBr) ν cm-1 3004 (=C-H aromatic stretch),1656 (C=O cyclic lactum), 1627 (C=O), 
1569 (C=N stretch).  
4-((6-Chloro-4-oxo-4H-chromen-3-yl)-methylene)-3(trifluoromethyl)-1-(3,4-difluorophenyl)-1H-pyrazol-5 
(4H)-one (7c):  
Green solid, mp 256-257 oC. 1H-NMR (300MHz, (CD3)2SO) δ 7.0 (d, J = 8.8Hz, 1H, Ar-H), 7.5 (m, 1H, Ar-H), 
7.6 - 7.7 (m, 2H, Ar-H, ), 7.8-7.9 (m, 2H, Ar-H), 8.1 (m, 1H, Ar-H), 10.4 (s, 1H, CH-chromone ring), IR (KBr) ν 
cm-1 3074 (=C-H aromatic stretch), 1688 (C=O cyclic lactum), 1668 (C=O), 1645 (C=N stretch).  
3-(Trifluoromethyl)-1-(3, 4-difluorophenyl)-4-((6, 8-dimethyl-4-oxo-4H-chromen-3-yl)-methylene)-1H 
-Pyrazol-5 (4H)-one (7d):  
Red solid, mp 264-265oC. 1H-NMR (300MHz, CDCl3) δ 2.4 (s, 3H, CH3), 2.5 (s, 3H, CH3), 7.2 (s, 1H, Ar-H), 
7.4 (s, 1H, Ar-H), 7.7 (m, 1H, Ar-H), 7.9 (m, 2H, Ar-H), 8.4 (s, 1H, =CH), 10.8 (s, 1H, CH-chromone ring), IR 
(KBr) ν cm-1 3049 (=C-H aromatic stretch), 1694 (C=O cyclic lactum), 1655 (C=O), 1612 (C=N stretch).  
3-(Trifluoromethyl)-1-(3,4-difluorophenyl)-4-((7-methyl-4-oxo-4H-chromen-3-yl)-methylene)-1H-pyrazol-5 
(4H)-one (7e):  
Red solid, mp 243-244oC.1H-NMR (300MHz, (CD3)2SO) δ 2.5 (s, 3H, CH3), 7.2 (m, 1H, Ar-H), 7.4 (m, 1H, 
Ar-H), 7.5 (m, 1H, Ar-H), 7.6 (m, 1H, Ar-H), 7.8 (m, 1H, Ar-H), 8. 1 (s, 1H, =CH), 8.2 (d, J = 7.9Hz, 1H), 10.8 
(s, 1H, CH-chromone ring), IR (KBr) ν cm-1 3008 (=C-H aromatic stretch), 1678 (C=O cyclic lactum), 1635 
(C=O), 1600 (C=N stretch).  
4-((2-Chloro-6-methoxyquinolin-3-yl)-methylene)-3-(trifluoromethyl)-1-(3,4-dilfuorophenyl)-1H-pyrazol-5(4H)
-one (9a):  
Black solid, mp 278-279oC. 1H-NMR (300MHz, (CD3)2SO) δ 4.0 (s, 3H, OCH3), 6.0 (s, 1H, =CH), 7.2 (dd, J = 
9.0 & 2.0Hz,1H, Ar-H), 7.4 (d, J = 2Hz, 1H, Ar-H), 7.6 (m, 2H, Ar-H), 7.8 (m, 2H, Ar-H), 8.2 (s, 1H, Ar-H), IR 
(KBr) ν cm-1 3014 (=C-H aromatic stretch), 1695 (C=O cyclic lactum), 1661 (C=N stretch),. 
4-((2-Chloro-6-methylquinolin-3-yl)-methylene)-3-(trifluoromethyl)-1-(3, 4-dilfuorophenyl)-1H-pyraz 
ol-5(4H)-one (9b):  
Orange solid, mp 268-269oC. 1H-NMR (300MHz, (CD3)2SO) δ 2.4 (s, 3H, CH3), 6.0 (s, 1H, =CH), 7.15 (s, 1H, 
Ar-H), 7.4 (d, J = 6Hz, 1H, Ar-H), 7.6 - 7.7 (m, 2H, Ar-H), 7.8 - 8.0 (m, 2H, Ar-H), 8.3 (s, 1H, Ar-H), IR (KBr) ν 
cm-1 3089 (=C-H aromatic stretch), 1687 (C=O cyclic lactum), 1651 (C=N stretch). 
4-((2-Chloro-8-methylquinolin-3-yl)-methylene)-3-(trifluoromethyl)-1-(3, 4-dilfuorophenyl)-1H-pyraz 
Ol-5(4H)-one (9c):  
Orange solid, mp 269-272oC. 1H-NMR (300MHz, (CD3)2SO) δ 2.4 (s, 3H, CH3), 6.0 (s, 1H, =CH), 7.2 (m, 1H, 
Ar-H), 7.5 (m, 1H, Ar-H), 7.6 (m, 2H, Ar-H), 7.7 - 8.0 (m, 2H, Ar-H), 8.3 (s, 1H, Ar-H), IR (KBr) ν cm-1 3092 
(=C-H aromatic stretch), 1678 (C=O cyclic lactum), 1650 (C=N stretch). 
4-((2-Chloro-7-methylquinolin-3-yl)-methylene)-3-(trifluoromethyl)-1-(3, 4-dilfuorophenyl)-1H-pyraz 
Ol-5(4H)-one (9d):  
Red solid, mp 264-265oC. 1H-NMR (300MHz, (CD3)2SO) δ 2.4 (s, 3H, CH3), 6.0 (s, 1H, =CH), 7.6 (m, 2H, 
Ar-H), 7.8 (m, 3H, Ar-H), 8.0 (m, 1H, Ar-H), 8.2 (s, 1H,Ar-H), IR (KBr) ν cm-1 3034 (=C-H aromatic stretch), 
1698(C=O cyclic lactum), 1646 (C=N stretch).  
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4-((2-Chloroquinolin-3-yl)-methylene)-3-(trifluoromethyl)-1-(3,4-dilfuorophenyl)-1H-pyrazol-5(4H)-one (9e):  
Red solid, mp 263-265oC. 1H-NMR (300MHz, (CD3)2SO) δ 7.2 (m, 1H, Ar-H), 7.4(m, 1H, Ar-H), 7.6 -7.7 (m, 
3H, Ar-H), 7.8 (m, 1H, Ar-H), 7.9 (m, 1H, Ar-H), 8.3 (s, 1H, Ar-H) , 10.0 (s, 1H, Ar-H), IR (KBr) ν cm-1 3045 
(=C-H aromatic stretch), 1678(C=O cyclic lactum), 1650 (C=N stretch).  
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Scheme 1 

 

Scheme 2. Method A: EtOH, Cat. AcOH, reflux; Method B: EtOH, Cat. AcOH, Microwave; Method C: EtOH, 
Cat. AcOH, Sonication 
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Table 1. Time and yield data of newly synthesized compounds 5a-d, 7a-e and 9a-e using conventional, non 
conventional techniques 

Compound 
no. 
 

R1 R2 R3 R4 Conventional MW 
(t=5min) 

US 
(t=10min) 

t (min) % yield % yield % yield 

5a F Cl Cl -- 15 60 92 77 
5b H Et H -- 18 68 95 80 
5c H H H -- 14 67 93 77 
5d H Cl H -- 20 69 88 80 
7a H Cl H Cl 21 71 88 80 

7b H CH3 Cl H 23 65 88 82 
7c H H Cl H 24 68 93 78 
7d CH3 H CH3 H 26 69 89 76 
7e H CH3 H H 23 71 93 78 
9a OMe H H -- 25 66 92 79 
9b CH3 H H -- 24 59 89 84 
9c H H CH3 -- 23 71 90 82 
9d H CH3 H -- 25 70 92 88 
9e H H H -- 23 71 92 83 

5a-c R = H; 5d, R = 4-Fluoro; MW = Microwave, US = Ultrasound sonication, t = time 
 
 


