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ABSTRACT 
Synthesis of substituted pyrazoles by one pot condensation reaction of substituted 
cinnamaldehydes and tosyl hydrazine in the presence of glyoxylic acid under solvent free 
condition. The methodology highlights the use of ultrasonic irradiation as non conventional 
sources. The catalyst used is readily available and cost effective which makes the method more 
green and efficient.   
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1. INTRODUCTION 
Pyrazoles and its derivatives are usually used in medicinal chemistry as they have a large range 
of biological and pharmacological activities such as anti-inflammatory, analgesic, antibacterial, 
antidiabetic, antipyretic, antiviral, uricosuric, hypoglycemic, antineoplastic antiarthritic, and 
antiphlogistic properties[1–4]. Due to various important features of pyrazoles various synthetic 
methods are reported for the pyrazole synthesis. Condensation of hydrazonyl halides with b-
dicarbonyl compounds and 1,3-dipolar cycloaddition of diazo compounds with alkynes[5–7] are 
found to yield pyrazoles. The most usually used synthetic protocol for obtaining polysubstituted 
pyrazoles is by condensation of 1,3-dicarbonyl compounds with hydrazines using acid catalysts 
like sulphuric acid[8], polystyrensulphonic acid[9] and hydrochloric acid[10].  
Here we are interested to use glyoxylic acid as it is a strong acid with excessive large 
applications such as Diels Alder reaction[11], deportation of oximes[12] and for the synthesis of 
imidazoles[13]. 
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Scheme 1. Synthesis of substituted pyrazoles (3a-g) using glyoxalic acid under ultrasound 
irradiated. 
 
2. MATERIALS AND METHODS 
2.1. General procedure for the synthesis of pyrazoles 
Cinnamaldehyde (1) (1.00mmol) and tosyl hydrazine (2) (1.00 mmol) was taken in RBF to that 
glyoxalic acid (5 mol%) was added and then after the RBF was kept into the ultrasonic water 
bath, and was irradiated at 40% of the power of the ultrasonic bath at RT. By using TLC the 
progress of the reaction was monitor. After complete conversion the reaction mass was poured 
on crushed ice. The obtained solids were filtered, washed with water and dried. The crude 
compounds were crystallized using (1:1) DMF-Ethanol. 
2.2. Spectral data for representative compound 3a 
white solid, FTIR cm-1: 3165 (N-H str.), 1536 (C=N str., Pyrazolyl), 1048 (C-O str.);1H-NMR 
(400 MHz, DMSO): δ 3.77 (s, 3H, -OCH3), 6.65 (d, 1H, Ar-H, J = 8 Hz), 7.28 (t, 1H, Ar-H, J = 8 
Hz), 7.37 (d, 1H, Ar-H, J = 8 Hz), 7.44 (s, 1H, Ar-H), 7.66 (s, 2H, Pyrazolyl), and 14.02 (s, 1H, 
N-H) ppm;13C-NMR (100 MHz, DMSO): δ 159.58, 133.87, 129.59, 117.65, 112.90, 110.50, 
101.98, 54.81 ppm; MS (ESI, m/z): calcd for C10H10N2O (M + H+) 174.0793; found: 175.1162. 
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3. RESULTS AND DISCUSSION 
The synthesis of pyrazole using readily available starting materials such as cinnamaldehyde (1a-
g) and p-toluene sulfonyl hydrazide (TsNHNH2) (2). The use of glyoxylic acid as a catalyst and 
media for the synthesis makes the method more cost effective. Here, we have noted that the 
conversion takes place in less time with respect to cinnamaldehyde as the donating group 
increasing and as we have noticed that if there is any strong withdrawing group present than the 
conversion is less (Table 1, 3d). The reactions were carried out at room temperature for 30 min. 
The progress of the reaction was monitored by TLC. Various cinnamaldehydes (1a-g) could give 
target pyrazoles through the same action (3a-g). And the use of ultrasound irradiation as a non-
conventional source has played a key role in the synthesis as compared to other conventional 
methods. 
 
Table 1. Glyoxalic acid catalyzed synthesis of pyrazolesa. 

Entry R’ Product Yield M. P. (̊C) 

3a m-OMe 

N
N
H

OCH3

 

93 91-92 

3b -H 

N
N
H  

86 77-81 

3c p-Me 

N
N
H

Me

 

90 75-77 

3d p-NO2 

N
N
H

NO2

 

65 195-196 

3e p-F 

N
N
H

F

 

75 102-104 
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3f p-Cl 

N
N
H

Cl

 

88 100-104 

3g m-Br 

N
N
H

Br

 

85 74-76 

 
4. CONCLUSION 
In conclusion, we have investigated a simple, highly efficient, and environmentally friendly 
method for the synthesis of substituted pyrazoles. Here, the use of glyoxalic acid works as an 
excellent catalyst. The use of ultrasound irradiation as a non-conventional source has played a 
key role in the synthesis. And the further use of the methodology for the synthesis of other useful 
heterocycles is going on our laboratory.  
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