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ABSTRACT 

 

Quinoxaline is one of the most important nitrogen heterocycle having diverse applications in medicinal field. 

In spite of importance of several methodologies proposed by researchers these methods are still having some 

limitations in view of green chemistry principles. In this research paper we have proposed the efficient and 

environmentally benign orange juice catalysed green synthesis of Quinoxaline. The condensation of 1,2 

dicarbonyl compound with 1.2 diamine has been carried out in presence of orange juice and the results 

obtained are tabulated. The mild reaction, short reaction time, easy work and good to excellent yield are some 

salient features of this protocol. 
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I. INTRODUCTION 

 

Quinoxaline is one of the most important nitrogen 

heterocycle also known as benzopyrazine having 

benzene ring attached to pyrazine nucleus. 

Quinoxaline and its derivatives are found to have 

diverse medicinal applications such as cytotoxic, 

antibacterial, anticonvulsant, antioxidant, anti-

inflammatory, antimalarial, antitubercular anticancer 

and antidepressant. The quinoxaline moiety is found 

in many medicinally important drugs such as 

actinoleutin, echinomycin and levomycin. It is 

noteworthy the simple structure and vast applications 

of  quinoxaline attracted the  attention of researchers 

for its synthesis .The pharmaceutically important 

drugs containing quinoxzaline moiety are shown in 

figure1. 
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Figure 1. Biologically Active Compounds Containing 

Quinoxaline Moiety 

 

The synthesis of heterocyclic compounds through 

novel methods remains the most important issue for 

organic chemist. This is the reason several researchers 

have proposed the various methods for quinoxaline 

synthesis. The most familiar and conventional 
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method is the condensation of 1,2 diamine with 1,2 

dicarbonyl in presence of acid which results in 

formation of quinoxaline. (Scheme 1.)   
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Scheme 1. Acid Catalysed Quinoxaline Synthesis 

In addition to above method other methods for 

catalytic quinoxaline synthesis includes CeCl3.7H2O 

catalysed, Amberlyte catalysed, Cu-catalysed, 

Ga(ClO4) catalysed, Montmorillonite K-10 catalysed, 

heteropolyacid catalysed, sodium 

hexafluorophosphate catalysed, TMSCl-water 

catalysed synthesis. (Scheme 2) 
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Scheme 2. Synthesis of Quinoxaline via Synthetic 

Chemicals as Catalyst 

In spite of importance of above synthetic 

methodologies these are still suffering from some 

limitations such as use of toxic chemicals and metallic 

compounds as catalyst, , inexpensive catalyst, longer 

reaction time, tedious work up and low yield. The 

fruit juice catalysed organic synthesis is cost effective 

and eco-friendly as proposed by Anis Ahmed  et.al.  

Therefore in order to overcome from these limitations 

we have introduced the orange juice catalysed 

synthesis of quinoxaline. The orange fruit being 

naturally available, inexpensive, non hazardous and 

easily available. The pH of orange juice near about 4-5 

is suitable for acting as acid catalyst. The solubility of 

orange juice in almost all the solvents is specific 

feature of this catalyst. 

 

 

 

II.  METHODS AND MATERIAL 

 

Initially we have performed the reaction between 1,2 

dicarbonyl compound (1) and 1,2 diamine(2) in 

presence of pineapple, apple and orange juice in 

ethanol to produce the quinoxaline (3) (Scheme3). 

The reaction optimisation in different juices has been 

carried out to determine the efficiency of orange juice. 

After screening of fruit juice catalysed synthesis of 

quinoxaline, the results obtained are shown in table1. 

The orange juice catalysed synthesis is more efficient 

than pineapple and apple juices. 

  

After screening it is revealed that the orange juice is 

the suitable catalyst in context to reaction time and 

yield. The orange juice has been used as suitable 

catalyst for further synthesis of substituted 

quinoxaline. 

 

NH2

NH2

O

O

Fruit Juice

Ethanol
N

N

1 2 3

 

Scheme 3. Fruit Juice Catalysed Synthesis of 

Quinoxaline 

 

Table 1. Screening of Fruit Juices for Synthesis of 

Quinoxaline 

 

Entr

y 

Catalyst Quantit

y in ml 

Solven

t 

Tim

e in 

hour 

Yiel

d % 

1 Pineappl

e Juice 

0.5 EtOH 08 47 

2 Pineappl

e Juice 

1 EtOH 6.5 61 

3 Pineappl

e Juice 

2.0 EtOH 06 73 

4 Orange 

Juice 

0.5 EtOH 06 61 
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5 Orange 

Juice 

1 EtOH 05 77 

6 Orange 

Juice 

2 EtOH 03 92 

7 Apple 

Juice 

0.5 EtOH 07 54 

8 Apple 

Juice 

1 EtOH 06 72 

9 Apple 

Juice 

2 EtOH 5.4 79 

10 Without 

Catalyst 

- EtOH 09 56 

 

III. RESULTS AND DISCUSSION 

 

In our continuous investigation of Lemon juice 

catalysed synthesis of Pyrrole we have introduced the 

orange juice catalysed synthesis of quinoxaline in 

ethanol.(Anis Ahmed et.al.) The chemical 

compositions of orange juice consist of organic acids, 

sugars and phenolic compounds. The common 

organic acids are citric acid, ascorbic acid and malic 

acids.  The orange juice being naturally available, non 

hazardous ,eco-friendly and soluble in almost all 

solvents acts as green catalyst. These specific features 

of orange juice are sufficient to acts as suitable 

catalyst for acid catalysed organic transformations. 

Initially we have screened the quinoxaline synthesis 

by different fruit juices and then we have selected the 

2 ml orange juice as catalyst due to excellent yield and 

less reaction time.(Entry 6,Table .1)  By selecting this 

combination of catalyst and solvent, we have 

synthesised the substituted quinoxaline and results 

obtained are tabulated in table2.(Scheme 4) 
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Scheme 4 : Orange Juice Catalysed Synthesis of 

Quinoxaline 

 

Table 2 

Entry Product Time in hour Yield M.Pt.( 0 C ) 

      

    6a 

 

N

N

 

 

04 

 

83 

 

123-127 

 

6b 

 

N

N Ph

Ph 

 

03 

 

91 

 

109-113 

 

6c 

 

N

N Ph

Ph

Cl

 

 

4.3 

 

85 

 

113-117 

 

6d 

 

N

N Ph

Ph

CH3

 
 

 

02 

 

91 

 

153-158 
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6e 

 

N

N Ph

Ph

H3C

H3C  

 

1.5 

 

93 

 

167-172 

 

    6f 

 

 

N

N Ph

Ph

O2N

 

 

05 

 

63 

 

183-187 

 

 

6g 

 

 

N

N CH3

CH3 

 

 

3.4 

 

 

82 

 

 

103-107 

 

 

6h 

 

 

N

N CH3

CH3

CH3

 

 

 

03 

 

 

91 

 

 

121-125 

 

 

6i 

 

 

N

N CH3

CH3

Cl

 

 

 

04 

 

 

89 

 

 

119-24 

 

 

6j 

 

 

N

N CH3

CH3

O2N

 

 

 

06 

 

 

67 

 

 

179-183 

 

 

IV. CONCLUSION 

 

In conclusion the orange juice catalysed synthesis of 

quinoxaline and its derivatives is found to be eco-

friendly and environmentally benign as compare to 

synthetic chemicals catalysed protocols. This protocol 

is inexpensive and environmentally non hazardous as 

the orange juice is naturally available, non hazardous, 

soluble in almost all solvents and excellent yield is 

obtained. Moreover this green protocol is an 

alternative to tedious work up procedures.  

 

V. EXPERIMENTAL SECTION 

 

All the chemicals were purchased from Sigma-

Aldrich and SD-Fine brands. All the solvents and 

reagents were used without further purification. The 

reactions were monitored by thin layer 

chromatography. Melting points were determined in 

open capillary tube and uncorrected. The 1HNMR 

spectra were recorded on 400 MHz frequency using 

tetramethyl silane as reference compound. 13CNMR 

data recorded on 100 MHz frequency.   

 

(i) Preparation of Orange Juice 

 

Fresh oranges of Citrus reticulate species were 

purchased from market and small pieces were made. 

After that the juice was extracted from these pieces 

through juicer and filtered to get the pure orange 

juice.  

 



International Journal of Scientific Research in Chemistry (www.ijsrch.com) | Volume 5 | Issue 1 
 

 

Anis Ahmed Sheikh  et al. Int J Sci Res Chemi. January-February-2020; 5 (1) : 01-05 

 

 

 5 

(ii) General Procedure for Synthesis of Quinoxaline  

 

In a 50ml round bottom flask o-phenylenediamine 

(4a-j, 0.02 mole) and 1,2 dicarbonyl compound (5a-

j,0.02 mole) and 2 ml  orange juice in 10 ml of ethanol 

were taken and stirred for particular time. After 

completion of reaction as shown by TLC, the reaction 

mixture was poured in cold water, which produced 

the precipitate. The filteration and washing of this 

precipitate results in formation of final product which 

was further recrystallised from ethanol to yield the 

pure product.(6a-j) 

 

(iv) Spectral Data of Synthesised Quinoxaline 

Compounds 

 

Quinoxaline (6a) 

1H NMR (400 MHz, CDCl3): δ 7.83-7.93(m, 2H), 8.13-

8.15 (m, 2H).8.81 (s, 2H).13C NMR (100MHz, CDCl3): 

δ 129.3, 129.7, 141.9, 144.7 
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