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Various fluorine containing 4-[-3-(4-aryl)-1-phenyl-1H-pyrazol-4-yl)methylene]-3-(trifluoromethyl)-1-phenyl-1H-
pyrazol-5(4H)-one 3a-g and 3-(trifluoromethyl)-4-(4-oxo-4H-chromon-3-yl)methylene-1-phenyl-1H-pyrazol-5(4H)-one 5a-
k have been synthesized by conventional and non-conventional method. The synthesis 3 and 5 highlights a comparative 
study of conventional, ultrasonication and microwave techniques. All products have been characterized by IR, 1H NMR, MS 
study and screened for their antimicrobial activity. 
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In recent years design of environmentally benign 
reactions is an important goal in organic synthesis. 
Day by day hazardous chemicals and byproducts of 
various reactions increase the pollution in the 
environment. Keeping in view the need for avoiding 
hazardous chemicals and solvents in chemical 
reactions, ultrasonication and microwave technique 
was found to be accelerating a wide variety of 
transformations1,2. 

Commercial microwave assisted organic reactions 
occur more rapidly, safely and with higher chemical 
yields3-5, render the microwave method superior to 
conventional method. The growing number of 
publications in the area of microwave-assisted 
synthesis includes virtually all types of synthesis like 
Knoevenagel condensation6. 

Ultrasound has increasingly been used in organic 
synthesis7,8. Sonochemistry is also becoming more 
and more important for a variety of synthetic organic 
reactions utilizing ultrasound as an energy source to 
generate radicals and initiate the electron transfer 
process, e.g. Knoevenagel condensation9. 

Fluorinated organic compounds are associated with 
antimicrobial10, antitumour11, antibacterial12, anti-lung 
cancer13 and act as selective inhibitors of biosynthesis 
of aminergic neurotransmmitters14. 

Pyrazole as well as pyrazole containing compounds 
have been reported to show a broad spectrum of 

biological activities such as antimicrobial15, anti-
tumor16, anti-HCV17 and antiinflammatory18 agents. 
Due to bioactivity associated with pyrazole and 
pyrazole containing compounds, researchers and 
chemist are very much interested in pyrazole 
chemistry19,20. Pyrazolone are associated with broad 
spectrum of biological activities21,22. Pyrazolone 
exhibit analgesic23, antiinflammatoty24 and 
anaesthetic activity25 and act as potential antidiabetic 
agents in rats26. 

The ultrasonicated as well as microwave-assisted 
methods are more convenient as they require shorter 
time for completion of reaction and higher yields are 
obtained as compared to conventional method. 

Results and Discussion 
In the present work various 3-substituted-1-phenyl-

1H-pyrazole-4-carbaldehyde 1 are treated with 3-
(trifluoromethyl)-1-phenyl-1H-pyrazol-5(4H)-one 2 
by conventional method and non-conventional 
methods like ultrasonication and microwave irradia-
tion to gave 4-((3-(4-aryl)-1-phenyl-1H-pyrazol-4-
yl)methylene)-3-(trifluoromethyl)-1-phenyl-1H-pyrazol-
5(4H)-one 3. 

Equivalent mole of 3-formylchromone 4 and 3-
(trifluoromethyl)-1-phenyl-1H-pyrazol-5(4H)-one 2 
by conventional method and non-conventional 
methods gave 3-(trifluoromethyl)-4-(4-oxo-4H-
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chromon-3-yl)-methylene-1-phenyl-1H-pyrazol-(4H)-
one 5 (Scheme I). 

In general, the reactions using ultrasonication as 
well as microwave technique are very clean and 
required shorter time for completion. 

Compounds 3 and 5 were obtained in good yield 
within 5-10 min under ultrasonication and 2-3 min 
under microwave irradiation. Each experiment using 
both methods was repeated three times to confirm the 
consistency of the results. Comparative results 
obtained are tabulated in the Table I and II 

The efficiency of non-conventional method was 
evaluated by comparison with the same reaction in 
refluxing acetic acid. The later method required 20-25 
min for completion of the reaction and yields are 
found to be comparatively poor. 

Experimental Section 
All experiments under ultrasonication were carried 

out in bath type ultrasonicator model EN-20U-S 
manufactured by Enertech Electronica Pvt., Ltd., 
Mumbai, India having maximum power output of 
100W and 33 KHz operating frequency.  

All experiments under microwave irradiation were 
carried out in unmodified domestic microwave oven 
model 800T manufactured by BPL Appliances and 
Utilities Ltd, Bangalore, India having maximum 
power output of 800W and 2450 MHz frequency. 

Melting points were determined in open capillary 
tubes and are uncorrected. IR spectra were recorded in 
KBr disc on a FT-IR spectrometer. 1H NMR spectra 
were recorded on 300 MHz instrument with CDCl3 as 
solvent using TMS as internal standard, while mass 
spectra were recorded on Finnigan mass spectrometer. 

4-[4-Aryl-1-phenyl-1H-pyrazol-4-yl)methylene]-3-
(trifluoromethyl)-1-phenyl-1H-pyrazol-5 (4H)-one 3 
 

Method (A): By conventional method. 3-Aryl-1-
phenyl-1H-pyrazole-4-carbaldehyde 1 (0.001 mole) 
and 3-(trifluoromethyl)-1-phenyl-1H-pyrazol-5(4H)-
one 2 (0.001 mole) were taken in 100 mL RBF with 5 
mL acetic acid. Reaction mixture was heated under 
reflux for 20-25 min. Progress of reaction was 
monitored with the help of TLC. After completion of 
heating, reaction mixture was cooled to RT and 
product obtained was separated by filtration. The 
product was purified by recrystallization from acetic 
acid. This typical experimental procedure was 
followed to prepare other analogs of this series. The 
compounds synthesized by above procedures are 
listed in Table I with their characterization data. IR, 
NMR and MS data have confirmed their structures. 
IR, NMR and MS data are in agreement with those 
obtained for the products synthesized by other 
methods. Formation of compounds are confirmed by 
m.p. and mixed m.p. 

Method (B) By ultrasound method. 3-Aryl-1-
phenyl-1H-pyrazole-4-carbaldehyde 1 (0.001 mole) 
and 3-(trifluoromethyl)-1-phenyl-1H-pyrazol-5(4H)-
one 2 (0.001 mole) were taken in 100 mL RBF with 5 
mL acetic acid. Reaction mixture was subjected to 
ultrasonication for 5-10 min. Progress of reaction was 
monitored with the help of TLC. After completion of 
reaction, the product obtained was separated by 
filtration. The product was purified by recrystal-
lization from acetic acid. The same experimental 
procedure was followed to prepare other analogs of 
this series. The compounds synthesized by the above  
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procedures are listed in Table I along with their 
characterization data. 

 

Table I — Characterization data of synthesized compounds* 3a-g and 5a-k by conventional and  non-conventional methods
 

   Conventional 
Method 

Ultrasonication 
Method 

Microwave 
Method 

Compd Ar group m.p. 
°C 

Time 
(min) 

Yield 
(%) 

Time 
(min) 

Yield 
(%) 

Time 
(min) 

Yield 
(%) 

3a Phenyl 220 21 68 07 83 2 74 
3b Naphthyl 196 20 69 09 86 3 72 
3c 4-Methyl phenyl 160 23 65 05 87 2  71 
3d 4-Chloro phenyl 162 24 68 08 81 2.5 73 
3e 4-Bromo phenyl 180 24 71 09 88 2.5 75 
3f 2,4 Dichloro, 5 flurophenyl 165 25 70 10 86 3 76 
3g Thiophene 202 22 59 07 82 2 70 
5a R1= R2= R3= R4= H 192 20 56 06 72 2 68 
5b R1= R2= R4= H, R3=Cl 233 21 60 08 78 3 76 
5c R1= R3= Cl, R2= R4= H 228 20 71 10 88 2.5 81 
5d R1= R3= CH3, R2= R4= H 249 24 72 07 87 2.5 80 
5e R1= R2= R4= H, R3=C2H5 180 23 68 09 82 3 76 
5f R1= R2= R4= H, R3=F 210 21 69 09 85 2 75 
5g R1= R3= R4= H, R2= CH3 198 22 70 08 87 2.5 77 
5h R1= R3= H, R2= R4= CH3 210 24 74 07 89 2 73 
5i R1= R2= R4= H, R3= CH3 224 24 72 08 88 3 80 
5j R1= R4= H, R2=CH3,R3= Cl 244 25 59 09 84 2.5 71 
5k R1= R3= R4= H, R2= Br 220 23 68 05 82 2 72 

 *All compounds showed satisfactory elemental analysis. 
 

Method (C) By microwave method. 3-Aryl-1-
phenyl-1H-pyrazole-4-carbaldehyde 1 (0.001 mole) 
and 3-(trifluoromethyl)-1-phenyl-1H-pyrazol-5(4H)-
one 2 (0.001 mole) were taken in 100 mL beaker 
provided with a watch glass to function as a lid in the 
absence of any solvent. Reaction mixture was 
subjected to microwave irradiation at an output of 
450 W for 2-3 min. Progress of reaction was 
monitored with the help of TLC. After completion of 
reaction, the product was purified by recrystallization 
from acetic acid. IR, NMR and MS data are in 
agreement with those obtained for the products 
synthesized by other methods. Formation of 
compounds are confirmed by m.p. and mixed m.p. 

3c: IR (KBr): 3049, 1695, 1595, 1533, 1501, 1050 
cm-1; 1H NMR (CDCl3): δ 2.4 (s, 3H-CH3), 7.2-8.0 
(m, 15H aromatic and olefinic proton) 10.2 (s, 1H); 
MS: m/z 472 (M+), 403, 375, 285, 91, 77, 44. 3f: IR 
(KBr): 3051, 1693, 1599, 1530, 1503, 1051, 735 cm-1; 
1H NMR (CDCl3): δ 7.1-8.2 (m, 13H aromatic and 
olefinic proton) 9.98 (s, 1H); MS: m/z 544 (M+), 546 
(M+2), 548 (M+4), 509, 475, 411, 321, 273, 104, 91, 

Table II — Antibacterial and antifungal activity of  
compounds 3a-g and 5a-k 

 
Zone of inhibition in mm  Compd 

E. coli S. albus A. niger 

3a 12 10 6 
3b 10 08 6 
3c 10 10 4 
3d 12 10 6 
3e 10 12 4 
3f 12 08 4 
3g 12 08 6 
5a 8 08 - 
5b 6 04 4 
5c - - 4 
5d 6 - - 
5e 8 04 4 
5f 10 06 6 
5g 6 04 4 
5h - 04 - 
5i - 06 04 
5j 6 - - 

Streptomycin sulphate 18 20 Not tested 
Greseofulvin Not tested Not tested 12 
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77. 3g: IR (KBr): 3043, 1692, 1591, 1535, 1508, 1049 
cm-1; 1H NMR (CDCl3): δ 7.1-8.2 (m, 14H aromatic 
and olefinic proton) 10.4 (s, 1H); MS: m/z 464 (M+), 
395, 367, 277, 104, 91, 77. 

This typical experimental procedure was followed 
to prepare other analogs of this series. The 
compounds synthesized by above procedures are 
listed in Table I along with their characterization 
data. 

3-(Trifluoromethyl)-4-(4-oxo-4H-chromon-3-yl)-
methylene-1-phenyl-1H pyrazol-5(4H)-one 5. 

Method (A) By conventional method. Equimolar 
amount of 3-formylchromone 4 (0.001 mole) and 3-
(trifluoromethyl)-1-phenyl-1H-pyrazol-5(4H)-one 2 
(0.001 mole) were taken in 100 mL RBF with 5 mL 
acetic acid. Reaction mixture was heated under reflux 
for 20-25 min. Progress of reaction was monitored 
with the help of TLC. After completion of heating, 
the reaction mixture was cooled to RT and the 
product obtained was separated by filtration. The 
product was purified by recrystallization from acetic 
acid. The same experimental procedure was followed 
to prepare other analogs of this series. The 
compounds synthesized by the above procedures are 
listed in Table I along with their characterization 
data. IR, NMR and MS data confirmed their 
structures. IR, NMR and MS data are in agreement 
with those obtained for the products synthesized by 
other methods. 

Method (B) By ultrasound method. Equimolar 
amount of 3-formylchromone 4 (0.001 mole) and 3-
(trifluoromethyl)-1-phenyl-1H-pyrazol-5(4H)-one 2 
(0.001 mole) was taken in 100 mL RBF with 5 mL 
acetic acid. Reaction mixture was subjected to 
ultrasonication for 5-10 min. Progress of reaction was 
monitored with the help of TLC. After completion of 
reaction, the product obtained was separated by 
filtration. The product was purified by recrystal-
lization from acetic acid. The same experimental 
procedure was followed to prepare other analogs of 
this series. The compounds synthesized by the above 
procedures are listed in Table I along with their 
characterization data. IR, NMR and MS data are in 
agreement with those obtained for the products 
synthesized by other methods. Formation of 
compounds are confirmed by m.p. and mixed m.p. 

Method (C) By microwave method. Equimolar 
amount of 3-formylchromone 4 (0.001 mole) and 3-
(trifluoromethyl)-1-phenyl-1H-pyrazol-5(4H)-one 2 
(0.001 mole) was taken in 100 mL beaker provided 

with a watch glass to function as a lid in the absence 
of any solvent. Reaction mixture was subjected to 
microwave irradiation at an output of 450W for 2-3 
min. Progress of reaction was monitored with the help 
of TLC. After completion of reaction, the product was 
purified by recrystallization from acetic acid. IR, 
NMR and MS data are in agreement with those 
obtained for the products synthesized by other 
methods. Formation of compounds are confirmed by 
m.p. and mixed m.p. 

5b: IR (KBr): 3058, 1660, 1134, 1696, 1623, 
1482 , 1612, 737 cm−1; 1H NMR (CDCl3): δ 6.9-8.1 
(m, 8H aromatic and olefinic proton), 8.6 (s, 1H), 
10.5 (s,1H, C2-H of chromone moiety); MS: m/z 418 
(M+), 420 (M+2), 389, 236, 154, 77. 5i: IR (KBr): 
1661, 1136, 1698, 1619, 1479 , 1619, 3071 cm−1 ; 1H 
NMR (CDCl3): δ 2.5 (s, 3H-CH3), 7.2-8 (m, 8H 
aromatic and olefinic proton) 8.2 (s, 1H), 10.5 (s, 1H, 
C2-H of chromone moiety); MS: m/z 398 (M+), 370, 
236, 134, 77. 5j: IR (KBr): 3072, 1663, 1134, 1692, 
1620, 1474 , 1615, 735 cm−1 ; 1H NMR (CDCl3): δ 4.5 
(s, 3H-CH3), 7.2-8 (m, 7H aromatic and olefinic 
proton) 8.2 (s, 1H), 10.5 (s,1H, C2-H of chromone 
moiety); MS: m/z 432 (M+), 434 (M+2), 404, 236, 
168, 77. 

This typical experimental procedure was followed 
to prepare other analogs of this series. The 
compounds synthesized by above procedures are 
listed in Table I along with their characterization 
data. 

Antimicrobial Screening 
 

Compounds listed in Tables I and II were screened 
(doses of 100 μg) for their antibacterial activity 
against gram-ve bacteria E. coli and gram+ve bacteria 
S. albus using filter paper disc method. Plates 
inoculated with E. coli were incubated for 48 hr and 
plates inoculated with S. albus for 24 hr respectively 
at RT. Streptomycin sulphate were used as a standard. 
Inhibition zones were measured in mm and results 
obtained are shown in Table II. 

All these compounds were also screened (doses of 
100 μg) for their antifungal activity against A. niger 
using greseofulvin as a standard. The results are 
shown in Table II. 
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