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ABSTRACT 

A new and efficient construction of pyrazoline scaffolds through Michael addition 

mediated cyclization strategy by concomitant utilization of chalcone as requisite precursor and 

various carbohydrazides. All the reactions conducted in presence of AcOH/EtOH medium to afford 

the corresponding pyrazoline scaffolds in eco-friendly manner. The newly synthesized 

pyrazoleproducts 5a-j was obtained in 73-89% yield and properly characterized through 

spectroscopic analyses.  
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1. INTRODUCTION 

 In the perspectives of organic chemistry, 

the synthesis of target molecules occupied a 

prominent position with a wide range of 

applications in various domains like 

pharmaceuticals, industry and academic would be 

important criteria, especially for researchers 

focused their attention on various factors such as 

simplistic, well-organized, and non-polluting 

synthetic techniques with minimal usage of 

organic solvents and toxic reagents. Besides the 

sustainability has become one of the greatest 

scientific tasks nowadays, due to eco-friendly, 

health and societal concerns.1Such methodology 

determines the effluence avoidance and 

environmental protection, and is now gaining 

importance. Therefore many of the chemists 

accomplished and satisfied the scientific and 

practical demands to pursuit the new 

methodology to synthesize the organic molecules 

with high potential applications. 

In particular, the synthesis of heterocyclic 

molecules has gained wide scope of attentions due 

to prevalent utility in many biological and 

medicinal applications. Since their heterocyclic 

skeleton occurin several natural products, as well 

as many alkaloids, hormones, vitamins, antibiotics, 

pharmaceuticals, agro based chemicals, dye stuffs, 

etc.,2in addition to that the naturally occurring 

compounds, enormous synthetic heterocycles 

with significant properties are also 

recognized.3Such kind of heterocyclic compounds 

afford prospective pharmacophores, which can 

assemble to provide the high efficient drug 

scaffolds.4 Similarlythesetypes of available 

heterocyclic moieties possess good solubility for 

oral captivation and also biocompatability.5 

Amidst the heterocyclic compounds, 

exclusively the nitrogen-atom based skeletons, 

employed as a key substrate for numerous 

biological potent molecules and display abundant 

application in biological, chemical, and other 

scientific profiles.6 Currently, several drug 

components have been established from pyrazoles 

urro gates. For instance, celecoxib has been 

recognized for anti-inflammatory evaluation, 

mean while it inhibits COX-2; fomepizole drug 

candidate, which constrains alcohol 

dehydrogenase, rimonabantact as a cannabinoid 

receptor and is exploited for obesity and sildenafil 

prevents the phosphor diesterase. Some other 

material chemistry based applications such 

aselectroluminescenceproperties.7Amongst some 

of privileged pyrazole comprising heterocycles 

have considerable interest due to their availability 

as synthetic substrates in multicomponent 

reaction schemes, chiral auxillary series etc. In 

accordance to the presence of aforementioned 

properties8of the pyrazole moiety, possess some 
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of the medicinal /therapeutic activities9such 

asantibacterial, anticancer, antifungal, 

antidepressant, antioxidant, antiinflammatory, 

anti-tuberculosis, as well as antiviral agentsetc. 

2. EXPERIMENTAL SECTION 

2.1. Material Method 

The chemical purchased from the Sigma 

Aldrich are 3,4,5-trimethoxybenzldehyde, 

Acetophenone, Isoniazid, benzohydrazide, 2-

fluorobenzohydrazide, 2-methoxybenzohydrazide, 

3-bromobenzohydrazide, 3-

methoxybenzohydrazide, 4-

bromobenzohydrazide, 4-chlorobenzohydrazide, 

4-methylbenzohydrazide, furan-2-

carbohydrazide. Solvents, such as, hexane, DCM, 

chloroform, ethyl acetate, methanol and ethanol, 

purchased from the local sources. 

Synthetic protocol for chalcone 

compound33,4,5-trimethoxybenzaldehyde 1mmol 

and acetophenone 1mmol in a reaction flask have 

30 mL ethanol, and 2 mL of 40% KOH are added 

with continuous stirring on a magnetic stirrer for 

1h in rt. The reaction mixture is monitored by 

TLC. Subsequently, completion of the reaction, this 

crude is poured into crushedice; the solid is 

removed / filtered, add cold water, dried and 

finally recrystallize from ethanol.Preparation of 

pyrazoline molecules5a-j 

To a stirred solution of chalcone3 

(1mmol) and various substituted carboxy acid 

hydrazide (4a-j) 1mmol in a 15-30 mL of ethanol 

solvent in 100 mL round bottom flask, further the 

catalytic amount of acetic acid is added and 

allowed to reflux for 3-6h. After completion of the 

reaction, through successive monitoring using TLC 

analysis, the crude reaction mass was poured in 

ice, the resulting pale yellowish solid thus 

obtained is filtered and washed with hot ethanol. 

3. RESULTS AND DISCUSSION 

To execute our idea we have taken 

chalcone as key starting material for the synthesis 

of pyrazole frameworks through Michael addition 

mediated cyclization, therefore, initiallywe have 

taken the tri-methoxybenzaldehyde (1) 1mmol 

and acetophenone (2)1mmol for the construction 

of requisite precursor chalcone, (3) which was 

further reacted with hydrazide (4a-j) to yield our 

target pyrazoline molecular architectures (5a-j) in 

73-89% yields as shown in Scheme and the 

isolated yield of the pure products 5a-j as 

presented in Table 1. 

The pyrazoline compounds are 

completely examined by IR, 1H, 13C NMR and mass 

spectral data, in which the characteristic values 

are properly matched, especially the comound5ais 

given in the experimental section. The stretching 

frequency, chemical shift / coupling constants and 

molecular weight for all the products analyzed 

with an aid of IR, NMR and mass spectroscopic 

techniques. 

According to the IR spectral analysis for the 

compound 5a has shown the characteristic 

stretching band for aromatic CH (3058, 2935 cm-

1), aliphatic CH (2837 cm-1), C=O (1632 cm-1), 

alkene (1591 cm-1), C=N (1505 cm-1), C-O-C (1324 

cm-1), C-N(1234cm-1), The 1H Nuclear Magnetic 

Resonance spectrum of compound 5aindicated 

the three doublets of doublets at5.68 ppm (dd, 

J=5Hz, 15Hz, 1H-pyrazoline CH), 3.74 ppm (s, 9H-

Methoxy) 3.71 ppm (dd, J=5Hz, 5Hz, 1H-

pyrazoline CH2), 3.13 ppm (dd, J=5Hz, 20Hz, 1H-

pyrazoline CH2) respectively.The aromatic 

methane protons observed at the range of 7.94-

6.44 ppm for twelve hydrogen. The compound 5a 

exhibit a singlet at δ 3.74 ppm for nine proton 

count corresponds to methoxy proton. Similarly, 

the 13C NMR of compound 5a afforded the 

aliphatic methine, methylene, and methoxy 

represents the carbon peak at 61.48 (pyrazoline 

CH), 60.73 (Methoxy), 56.10 (Methoxy), 41.77 

(pyrazoline CH2) ppm respectively. The carbonyl 

carbon observed at 166.58ppm and aromatic 

carbons were observed at the range of 153.69, 

137.65, 137.37, 131.24, 131.04, 130.49, 130.02, 

128.76, 127.74, 126.80, 102.39 ppm respectively. 

The compound 5a exhibited molecular mass peak 

is 388.1884 emu. 
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Table  - 1: Synthesis of pyrazoline scaffolds from chalcone and various hydrazides 

S. No Substrate Productsa 
Yields 

(%) 
S. No Substrate Productsa 

Yields 

(%) 

1 4a 

5a 

77 6 4f 

5f 

83 

2 4b 

5b 

76 7 4g 

5g 

79 

3 4c 

5c 

80 8 4h 

5h 

73 

4 4d 

5d 

82 9 4i 

5i 

75 

5 4e 

5e 

89 10 4j 

OMe

OMe

OMe

NN O

N 5j 

86 

[a]All compounds are characterizedusing IR, 1H, 13C NMR, mass spectral data. 

4. CONCLUSIONS 

We have successfully afforded the 

pyrazoline based molecules in good yields in an 

eco-friendly manner. The reaction, which creates 

five membered pyrazoline ring with a new C=C, C-

C, C=N bond formation in a single step. The 

Michael addition mediated cyclization strategy 

provided the Pyrazole products with high 

regioselectivityand high atom efficiency. 
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