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1. Introduction 

    Chalcones are widely found in nature and have a variety of biological activities including 

antioxidants[1],hypnotics[2],anti-inflammatory[3], anti-obesity [4], antiviral [5] antimicrobial 

[6],antiprotozoal[7] and antitumor[8]. Quinoxaline is also a member of heterocyclic 

compounds with nitrogen at position 1, 4 on the ring. Quinoxaline derivatives also have a 

wide range of biological activities, such as anti-tuberculosis [9], antimicrobial [10], anti-

inflammatory [11], antioxidants [12], anti-HIV [13], kinase inhibitors [ 14] and anti-cancer 

Ultrasonic irradiation was effectively used for the synthesis of one 

pot chalcon-quinoxaline derivatives with high efficiency and short 

time. The products are obtained by mixing parahydroxy 

acetophenone and various aldehydes or parahydroxy benzaldehyde 

with different ketones and then adding 2,6-dichloroquinoxaline, in 

the presence of catalytic amounts of pyrrolidine as a organocatalyst 

and DMF as a solvent. These conjugated chalcon-quinoxaline 

derivatives have been shown to have good anticancer activity. 
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[15]. Numerous reports have shown that conjugated quinoxaline and chalcones (chalcone-

quinoxalins) show good anti-cancer activity [16-20]. 

2. Experimental 

2.1. General Experimental Procedure for preparation of chalcon-quinoxalines 

    Pyrrolidine (0.5 mmol) in 3 ml DMF was added to a mixture of parahydroxy benzaldehyde 

1 (1 mmol) and aromatic ketone 2 (1 mmol) or a mixture of parahydroxy acetophenone 5 (1 

mmol) and aromatic aldehyde 6 (1 mmol) and was sonicated for a period of time. The 

progress of the reaction was monitored by TLC using petroleum ether/ethyl acetate (4: 1). 

Then 2,6-dichloroquinoxaline 3 (1 mmol) was added to the reaction vessel and sonicated. 

Completion of the reaction was followed by TLC. After completion of the reaction, cold 

water was added dropwise to the mixture and the formed solid was filtered and washed with 

cold water. The crude product was then recrystallized from methanol, washed and dried to 

give products 4a-f and 7a-h. All obtained products are known compounds [20] and were 

confirmed and identified by melting point. 
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 Scheme 1. Three-component synthesis of 4a 
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Table 1. Reactions of parahydroxy benzaldehyde 1 with Aromatic ketones 2 
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Scheme 2. Three-component synthesis of 7a 

 

 

m.p. (∘ C) Yield (%) Product Time 

(min) 

Ketone Entry 

 

153-

155 

 

81 
N

NCl

O

O

4a

 

 

25 

 

4-CH3-C6H4 

 

1 

 

 

145-

148 

 

86 N

NCl

O

O

O4b

 

 

20 

 

4-OCH3-C6H4 

 

2 

 

177-

180 

 

80 N

NCl

O

O

Cl4c

 

 

25 

 

4-Cl-C6H4 

 

3 

 

154-

155 

 

82 N

NCl

O

O

Cl

Cl

4d

 

 

30 

 

2,4-diCl-C6H3 

 

4 

 

142-

145 

 

84 
N

NCl

O

O Cl

4e

 

 

25 

 

2-Cl-C6H4 

 

5 

 

148-

150 

 

78 
N

NCl

O

O F

4f

 

 

25 

 

2-F-C6H4 

 

6 



J. Chem. React. Synthesis 2021: 11(4) 264-270                                                                    267 

 

Table 2. Reactions of parahydroxy acetophenone 5 with Aromatic aldehydes 6 
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3. Results and discussion 

    First, the optimal conditions for one pot synthesis 4a (Figure 1) from the three starting 

materials parahydroxy benzaldehyde 1, 4-methyl acetophenon 2a and 2,6-dichloro 

quinoxaline 3 were investigated in the presence of various catalysts, solvents and conditions, 

and the results showed that the shortest reaction time and highest efficiency were related to 

the use of pyrrolidine and dimethyl formamide under ultrasound radiation. For this purpose, 

triethyl amine, diethyl amine, morpholine and pyrrolidine organocatalysts were used under 

ultrasound. The reaction under reflux conditions was also investigated, which showed the 

heat causes more increase in by-products and a longer time than the same reaction under 

ultrasound radiation. Therefore, the products were obtained with less efficiency in reflux 

conditions. Solutions of dimethyl formamide, dimethyl sulfoxide, ethanol and water were 

also compared with each other to complete the optimization result. The optimization results 

are given in Table 3. 

Table 3. Optimization of the reaction conditions for the synthesis of 4a. 

Yield (%) Time (min) Solvent Condition Organocatalyst Entry 

7 60 DMF )))) Et3N 1 

13 60 DMF )))) Et2NH 2 

5 60 DMF )))) Morpholine 3 

0 60 DMF )))) None 4 

81 25 DMF )))) Pyrrolidine 5 

45 60 DMF Reflux Pyrrolidine 6 

55 25 DMSO )))) Pyrrolidine 7 

30 25 EtOH )))) Pyrrolidine 8 

25 60 H2O )))) Pyrrolidine 9 

0 60 DMF None Pyrrolidine 10 

 

    4. Conclusions  

    The purpose of this article is to find an efficient method for the synthesis of chalcone-

quinoxaline derivatives with anti-cancer properties. The single-vessel reaction makes the 

purification and separation processes with fewer steps and more ease. On the other hand, 
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using of pyrrolidine due to the benefits of organocatalyst was introduced. Ultrasound 

mediatin also shortens the reaction time and results in fewer by-products. 
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