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ABSTRACT 
 
The quinoxaline derivatives (4a,b) and (8) were synthesized by reaction of pyruvic acid and isatine with o-
phenylenediamine and 3,4-diaminophenol. The  synthesized quinoxalines were reacted with formaldehyde and 4-
aminobenzoic acid to yield Mannch products (5a,b) and (9). Condensation of (5a,b) and (9) with o-
phenylenediamine yield the quinoxaline benzimidazole derivatives (6a,b) and (10). All reaction carried out by using 
conventional method and heating by microwave. 
______________________________________________________________________________ 

 
INTRODUCTION 

 

The synthesis and chemistry of quinoxalines have attracted considerable attention in the past ten years.
1,2 

Some of 

them exhibit biological activities including anti-viral,
3 

anti-bacterial,
4 

anti-inflammatory,
5 

anti-protozoal,
6 

anti-

cancer
7 

(colon cancer therapies),
8

anti-depressant,
9 

anti-HIV,
6 

and as kinase inhibitors.
10,11 

They are also used in the 

agricultural field as fungicides, herbicides, and insecticides.
12 

Also, quinoxaline moieties are present in the structure 
of various antibiotics such as echinomycin, levomycin and actinoleutin, which are known to inhibit the growth of 

gram positive bacteria and they are active against various transplantable tumors.
13 

In addition, quinoxaline 

derivatives have also found applications in dyes,
14 

efficient electron luminescent materials,
15,16 

organic 

semiconductors,
17 

chemically controllable switches,
18 

building blocks for the synthesis of anion receptors,
19 

cavitands,
20 

and dehydoannulenes.
21 

They also serve as useful rigid subunits in macrocyclic receptors in molecular 

recognition.
14

 Numerous methods are available for the synthesis of quinoxaline derivatives which involve 

condensation of 1,2-diamines with α-diketones,
22 

1,4-addition of 1,2-diamines to diazenylbutenes,
24 

cyclization–

oxidation of phenacyl bromides
25 

and oxidative coupling of epoxides with ene-1,2-diamines.
26-31 

 
 

MATERIALS AND METHODS 
 

Melting points were determined in open glass capillaries on a Stuart digital, MPS melting point apparatus and were 
uncorrected. I.R. spectra were recorded on a Bruker FTIR- Spectrophotometer. NMR spectra were recorded on a 
Bruker spectrometers. 1H NMR spectra were recorded at 600.1 MHz and 13C NMR at 150.9 MHz. using TMS as an 
internal standard. Chemical shifts were expressed as δ (ppm) units. Mass spectra were recorded on Shimadzu 
GCMS-QP1000EX using an inlet type at 70 eV. The Micro analytical Center of Cairo University performed the 
microanalyses. Microwave reactions were performed with a Millstone Organic Synthesis Unit (MicroSYNTH with 
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touch control terminal) with a continuous focused microwave power delivery system in a pressure glass vessels 
(12mL) and (50mL) sealed with a septum under magnetic stirring. The temperature of the reaction mixture was 
monitored using a calibrated infrared temperature control under the reaction vessel, and control of the pressure was 
performed with a pressure sensor connected to the septum of the vessel. 
 
Synthesis of 3,4-diaminophenol (2b). 4-amino-3-nitrophenol  (1) (3g, 16.3mmol) was added to the 40 ml of 
concentrated  hydrochloric acid solution of stannous chloride  (16g, 57.5 mmol) at 75ºC to reduce the nitro groups. 
After heating in microwave at 120 C for 10 min. The sulution was evaporated ro 15 ml. White crystal of 3,4-
diaminophenol hydrochloride (2b) was obtained by addition of tetrahydro furan to the solution yield 79%. 
 
Synthesis of  3-methylquinoxaline-2(1H)-one (4a):  
Hydrochloric acid 6N (30ml) was added to a mixture of pyruvic (0.88g, 10mmol) acid and o-phenylenediamin 
(1.08g, 10mmol). The reaction mixture was heated for 10 min on hot plate.  The resulting yellow precipitated was  
poured into water (100 ml) and filtered off, wash by water and dried. The product was recrystallization by using 
ethanol to give (4a) as a yellow crystals,  (1.1g, 69.2%) yield, m.p. 253- 254º C. 1H-NMR, (CDCl3);  δ 2.6 
(s,3H,CH3), 7.35 (m,2H,H-Ar); 7.5 (dd,1H, J=7.2, 7.8, H-Ar); 7.8 (d,1H, J=8.4,H-Ar), 11.79 (s,1H, NH). 13C-NMR 
(CDCl3); 21.2 (q,CH3), 115.3 (d, C-8), 123.6 (d, C-7), 125.8 (d, c-5), 129.2 (d,C-6), 131.7 (s, C-10), 133.7 (s, C-9), 
154.6 (s, C-3), 156.1 (s, C-2).  IR 3300, 3066, 2951, 1671, 1599, 1519, 1361, 1312, 1228, 1079, 894, 837, 765 cm-1. 
Anals. C9H8N2O  Calc. C: 67.49; H: 5.03; N:17.49. Found: C:67.31; H:5.14 ; N: 17.33. 
 
Synthesis of 6-hydroxy-3-methylquinoxaline-2(1H)-one (4b): 
The compound (4b) was obtained  as a yellow crystals (1.18g, 66% yield) from 1.2g (10mmol) of (2b) as described 
for synthesis of (4a), m. p. 210-211ºC. The product was crystallized from ethanol water (1:1). 1H-NMR, (CDCl3);  δ 
2.6 (s,3H,CH3), 6.6 (s,1H,H-Ar); 6.84 (d,1H, J=8.3, H-Ar); 7.2 (s,1H,H-Ar), 7.5 (d, 1H, J= 8.3, H-Ar) 11.6 (s,1H, 
NH). 13C-NMR (CDCl3); 20.3 (q,CH3), 110.2 (d), 112.6 (d), 117.8 (s), 120.1 (d), 142.9 (s), 161.2 (s), 161.5 (s), 
16403 (s). Anals. C9H8N2O2 Calc. C: 61.36, H: 4.58; N:15.90 ;. Found: C:61.25 , H:4.67 ; N: 15.87. 
 
Synthesis of  4-{[-3-methyl-2-oxoquinoxaline-1(2H) methyl]amino-}benzoic acid (5a): 
Method (A) 
To a mixture of (4a) (0.5g, 3.1mml) and  formaldehyde (5ml) 4-aminobenzoic acid (0.425g, 3.1mmol) in ethanol (10 
ml) was added. The reaction mixture was refluxed 8 hours, pour into water. The precipitated was filtered off and 
dried. The product was recrystallized by using ethanol to give (5a) (0.68g, 70 %) yield, m.p. 237-239ºC. 
 
Method (B) 
The same reactants of Method A were heated in microwave oven at 500 W and 120ºC for 15 min. The reaction 
mixture was treated in a similar manner to Method A to obtain compounds 5a in 92% yield. 
 
1H-NMR, (CDCl3 + DMSO-d6);  δ 2.51 (s,3H,CH3), 3.6 (d, 1H, J= 12.6, CH2), 3.91 (s, 1H, OH), 4.3 (d, 1H, J= 12.6, 
CH2), 7.1 (d, 1H, J= 8.4, H-Ar); 7.3 (t, 1H, J=7.2, H-Ar); 7.34 (d, 1H, J= 7.8, H-Ar), 7.46 (t, 1H, J=7.2. 7.8, H-Ar), 
7.78 (d, 1H, J= 7.8, H-Ar), 7.89 (d, 1H, J= 8.4,H-Ar), 12.39 (s,1H, NH). 13C-NMR (CDCl3+ DMSO-d6); δ  34.96 
(q,CH3), 50.89 (d, CH2), 114.76 (d, C-Ar), 115.5 (s, C-Ar), 120.87 (d, C-Ar), 123.2 (d, C-Ar), 128.56 (d, C-Ar), 
129.79 (s, C-Ar), 131.2 (d, C-Ar), 131.6 (s,C-Ar),  131.97 (s, C-Ar), 152.1 (s, c-Ar), 154.68 (s, C-3Ar), 158.99 (s, 
C=O), 167.8 (s, C=O). IR 3300-2600 (brs), , 1675, 1597, 1525, 1474, 1367, 1318, 1238, 1087, 897, 827, 775 cm-1.  
The molecular ion peak at m/z 309 (9.2%). Anals. C17H15N3O3 Calc. C: 66.01, H: 4.89; N:13.58; Found: C:66.23 , 
H:5.02 ; N: 13.48. 
 
Synthesis of  4-{[6-hydroxy-3-methyl-2-oxoquinoxaline-1(2H) methyl]amino-}benzoic acid (5b): 
Method (A) 
The compound (5b) was obtained  as a white crystals (0.71g, 70% yield) from 0.55g (3.1mmol) of (4b) as described 
for synthesis of (5a) by Method A and (0.91g, 90% yield) by using Method B, m. p. 245-246ºC. The product was 
crystallized from ethanol. 
 
1H-NMR, (DMSO-d6);  δ 2.51 (s,3H,CH3), 3.6 (d, 1H, J= 12.5, CH2), 5.1 (s, 1H, OH), 4.3 (d, 1H, J= 12.5, CH2), 7.0 
(d, 1H, J= 8.4, H-Ar); 7.2 (t, 1H, J=7.2, H-Ar); 7.4 (d, 1H, J= 7.8, H-Ar), 7.7 (d, 1H, J= 7.8, H-Ar), 7.8 (d, 1H, J= 
8.4,H-Ar), 12.4 (s,2H, NH,OH). 13C-NMR (DMSO-d6); δ  34.96 (q,CH3), 50.89 (d, CH2), 114.76 (d, C-Ar), 115.5 (s, 
C-Ar), 120.87 (d, C-Ar), 123.2 (d, C-Ar), 128.56 (d, C-Ar), 129.79 (s, C-Ar), 131.2 (d, C-Ar), 131.6 (s,C-Ar),  
131.97 (s, C-Ar), 152.1 (s, c-Ar), 154.68 (s, C-Ar), 158.99 (s, C=O), 167.8 (s, C=O). IR 3300-2600 (brs), 1677, 
1647, 1598, 1521, 1473, 1366, 1317, 1230, 1080, 896, 847, 770 cm-1.  The molecular ion peak at m/z 323 (12.5%). 
Anals. C17H15N3O4 Calc. C: 62.67; H: 4.65; N:12.92; Found: C:62.59; H:5.1; N: 12.86. 
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Synthesis of 1-({[4-(1H-benzimidazol-2-yl)phenyl]amino}methyl)-3-methylquinoxa-line-2(1H)-one (6a). 
Method (A) 
To a mixture of (5a) (2.0g, 6.5mml),  and o-phenylenediamine (0.7g, 6.5mmol), 6N hydrochloric acid (50ml) was 
added. The reaction mixture was refluxed 7 hours, pour into water and neutralized with a solution of sodium 
carbonate. The precipitated formed was filtered off. The product was recrystallized by using ethanol to give (6a) 
(1.82g, 74 %) yield, m.p. 289-291º C. 
 
Method (B) 
The same reactants of Method A were heated in microwave oven at 500 W and 120ºC for 20 min. The reaction 
mixture was treated in a similar manner to Method A to obtain compounds 6a  in 95%. 
 
1H-NMR, (DMSO-d6);  δ 2.51 (s,3H,CH3), 5.1 (s, 2H, CH2), 6.5-8.0 (m, 11H, H-Ar); 11.2 (s,1H, NH). 13C-NMR 
(DMSO-d6); δ  20.1 (q, CH3), 24.50 (q,CH3), 52.23 (d, CH2), 112.72 (d, C-Ar), 112.9 (d,C-Ar), 113.62 (d, C-Ar), 
116.1 (d, C-Ar), 116.2 (d, C-Ar), 122.87 (d, C-Ar), 123.2 (d, C-Ar), 123. 4 (d, C-Ar), 124.8 (d, C-Ar),  126.71 (d, C-
Ar), 126.9 (d, C-Ar), 126.9 (s, C-Ar), 127.8 (d, C-Ar), 136.2 (s, C-Ar), 139.6 (s, C-Ar),  139.90 (s, C-Ar), 140.7 ( s, 
C-Ar), 152.2 (s, C-Ar), 157.6 (s, C-Ar), 167.2 (s, C=O). IR 3245, 3082, 2974, 1675, 1601, 1525, 1367, 1315, 1230, 
1081, 896, 833, 771 cm-1.  The molecular ion peak at m/z 381 (7.9%).Anals. C23H19N5O Calc. C: 72.42, H: 5.02; 
N:18.36 ;. Found: C:72.28 , H:5.16 ; N: 18.45. 
 
Synthesis of 1-({[4-(6-hydroxy-1H-benzimidazol-2-yl) phenyl]amino}-methyl)-3-methylquinoxaline-2(1H)-one 
(6b). 
The compound (6b) was obtained  as a white crystals (1.69g, 69% yield) from 2.0g (6.2mmol) of (5b) as described 
for synthesis of (6b) by Method A and (2.25g, 92% yield) by using Method B, m. p. >300ºC. The product was 
crystallized from ethanol. 
 
1H-NMR, (CDCl3 + DMSO-d6);  δ 2.3 (s,3H,CH3), 2.51 (s,3H,CH3), 4.7 (d, 2H, J= 12.5, CH2), 4.9 (d, 1H, J= 12.5, 
CH2), 7.1 (d, 1H, J= 8.4, H-Ar); 7.2- 7.35 (m, 4H, H-Ar); 7.34 (d, 1H, J= 7.8, H-Ar), 7.46 (t, 1H, J=7.2. 7.8, H-Ar), 
7.58-7.61 (m, 2H, H-Ar), 7.78 (d, 1H, J= 7.8, H-Ar), 7.89 (d, 1H, J= 8.4,H-Ar), 12.14 (s,1H, NH). 13C-NMR 
(CDCl3+ DMSO-d6); δ  34.96 (q,CH3), 50.89 (d, CH2), 114.76 (d, C-Ar), 115.5 (s, C-Ar), 116.1 (d, C-Ar), 120.87 
(d, C-Ar), 123.2 (d, C-Ar), 123. 4 (d, C-Ar), 123.5 (d, C-Ar),  128.56 (d, C-Ar), 129.79 (s, C-Ar), 131.2 (d, C-Ar), 
131.6 (s,C-Ar),  131.97 (s, C-Ar), 139.7( s, C-Ar), 139.8 (s, C-Ar), 152.1 (s, C-Ar), 154.68 (s, C-Ar), 155.8 (s, C-
Ar), 158.99 (s, C=O). IR 3247, 3078, 2976, 1671, 1603, 1518, 1369, 1319, 1230, 1081, 896, 833, 771 cm-1. IR 3245, 
3082, 2974, 1675, 1601, 1525, 1367, 1315, 1230, 1083, 897, 835, 773 cm-1. The molecular ion peak at m/z 395 
(13.2%).Anals. C24H21N5O Calc. C: 72.89, H: 5.35; N:17.71 ;. Found: C:72.78 , H:5.46 ; N: 17.60. 
 
Synthesis of 6H-indolo[2,3-b]quinoaxaline (8) 
The compound (8) was obtained  as a yellow crystals (1.4g, 64% yield) from 1.47g (10mmol) of isatine (7) as 
described for synthesis of (4a), m. p. 275-276ºC. The product was crystallized from ethanol  
 
The same reactants in synthesis of (8) were heated in microwave oven at 500 W and 120ºC for 15 min. The reaction 
mixture was treated in a similar manner to obtain compounds 4a in 87% yield.  
 
1H-NMR, (DMSO-d6);  δ 7.0-701 (m,2H,H-indole), 7.5 (d, 1H, J= 8.2,H-indole), 7.8 (d, j=8, 1H, H-quinoxaline), 
8.1 (d, 1H, J= 8.2, H- quinoxaline), 10.3 (s,1H, NH). 13C-NMR (DMSO-d6); δ  116.10, 120.3, 124.6, 124.9, 128.3, 
128.9, 129.4, 129.7, 130.3 132.7, 133.2, 133.9, 139.9. IR 3245, 3082, 1675, 1625, 1525, , 1315, 1230, 1081, 896, 
833, 771 The molecular ion peak at m/z 219 (8.8%). Anals. C14H9N3 Calc. C: 76.70, H: 4.14; N:19.17 ;. Found: 
76.60, H: 4.21; N:19.20. 
 
Synthesis of 4-(2-(6H-indolo[2,3-b]quinoaxaline-6-yl)methylamino)-benzoic acid (9): 
The compound (10) was obtained  as a yellow crystals (0.75g, 74% yield) from 1.0g (3.01mmol) of (9) as described 
for synthesis of (5a) by Method A and (0.99g, 90% yield) by using Method B, m. p. . >300ºC. The product was 
crystallized from ethanol. 
 
1H-NMR, (DMSO-d6);  δ 5.76 (s,2H,CH2), 6.5 (d, 2H, J= 8.7, CH-Ar), 7.2 (s, 1H, OH), 7.4 (t, 1H, J= 8.0, CH-Ar), 
7.1 (d, 1H, J= 8.4, H-Ar); 7.4 (m, 2H, H-Ar); 7.5 (t, 1H, J= 8.2, 7.0, H-Ar), 7.6 (m, 2H, H-Ar), 7.7 (d, 1H, J= 8.7, H-
Ar), 7.89 (t, 1H, J= 8.2,H-Ar), 8.8 (d, 1H, J=8.0, 11. 9 (s,1H, NH). 13C-NMR (DMSO-d6); δ  53.54 (d, CH2), 114.98 
(d, C-Ar), 118.5 (d, 2C, C-Ar), 120.77 (d, C-Ar), 121.6 (s), 122.9 (d,CH), 124.8  (d, C-Ar), 127.22 (d, C-Ar), 127.56 
(d, C-Ar),129.1 (d, C-Ar), 130.7 (d, C-Ar), 132.8 (d, 2C, C-Ar),  136.3 (s, C-Ar), 137.2 (s, C-Ar ), 138 (s, C-Ar ), 
150.4 (s, C-Ar), 154.68 (s, C-3Ar), 169.78 (s, C=O). IR 3400-2670 (brs.), 1766, 1622, 1527, , 1318, 1230, 1083, 
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893, 831, 770 cm-1.The molecular ion peak at m/z 368 (11.0%). Anals. C22H16N4O2 Calc. C: 71.73, H: 4.38; N:15.21 
;. Found: C:71.62 , H:4.50; N: 15.14. 
 
Synthesis of N-((6H-indolo[2,3-b]quinoxaline-6-yl)methyl-4-(1H-benzo[d]imidazo-2-yl)benzenamine (10): 
The compound (9) was obtained  as a white crystals (0.75g, 74% yield) from 0.66g (3.01mmol) of (8) as described 
for synthesis of (6a) by Method A and (0.99g, 90% yield) by using Method B, m. p. . >300ºC. The product was 
crystallized from ethanol. 
 
1H-NMR, (DMSO-d6);  δ 5.76 (s,2H,CH2), 6.7-8.3 (m, 16H, CH-Ar), 11. 7 (s,1H, NH). 13C-NMR (DMSO-d6); δ  
53.54 (d, CH2), 114.5 (d, 2C, C-Ar), 115.6 (d, C-Ar), 116.1 (d, C-Ar ),116.2 (d, C-Ar ), 120.9 (d, 2C, C-Ar), 122.77 
(d, C-Ar), 123.2(d, C-Ar ), 123,3(d, C-Ar ),124.8 (d, C-Ar ),125.2 (s, C-Ar), 126.4 (s), 127.2 (d, C-Ar), 127.3 (d, C-
Ar), 127.4 (d, C-Ar),129.3 (d, C-Ar), 130.7 (d, C-Ar), 136.3 (s, C-Ar),  137.4 (s, C-Ar), 137.8 (s, C-Ar ), 138.2 (s, 
C-Ar ), 139.7 (s, C-Ar), 139.8 (s, C-Ar), 150.6 (s, C-Ar), 151.3  (s, C-3Ar), 152.1 (s, C-Ar). IR 3251, 3084, 2971, 
1620, 1529, , 1315, 1233, 1084, 898, 833, 771 cm-1

. The molecular ion peak at m/z 404 (6.6%). Anals. C28H20N6 
Calc. C: 76.35, H: 4.58; N:19.08 ;. Found: C:76.5; H:4.6; N: 18.9. 
 

RESULTS AND DISCUSSION 
 

Quinoxaline derivatives form a group of generally less investigated compounds.  However, recently growing efforts 
are made to synthesize and characterize these compounds.  Many Quinoxaline derivatives possess very promising 
properties regarding biological activities as shown in the literature survey.  In the present research project, we used 
the modern microwave technique as well as the conventional methods to prepare some Quinoxaline- compounds 
with expected biological activity.  
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Reduction of 4-amino-3-nitrophenol (1) was occur by using stannous chloride in the presence of hydrochloric acid 
to give 3,4-diaminophenol (2b). The starting materials 3-methylquinoxaline-2(1H)-one (4a,b) was synthesized by 
the reaction of with o-phenylenediamine  (2a,b) and pyruvic acid (3) in the presence of  6N hydrochloric acid under 
microwave heating. The 3-methylquinoxaline-2(1H)-one (4a,b) was reacted with formaldehyde and 4-aminobenzoic 
acid using Mannch reaction to give 4-{[-3-methyl-2-oxoquinoxaline-1(2H)methyl]amino}benzoic acid (5a,b). The 
4-{[-3-methyl-2-oxoquinoxaline-1(2H)methyl] amino} benzoic acid (5,b) reacted with o-phenylenediamine to give 
1-({[4-(1H-benzimidazol-2-yl)phenyl]amino}-methyl)-3-methylquinoxaline-2(1H)-one (6a,b), Scheme (1).  
 
Reaction of isatine (7) with o-phenylenediamine in the presence of hydrochloric acid give the quinoxaline 
derivatives (8). Condensation of quinoaxaline  of (9) with o-phenylenediamine in the presence of hydrochloric acid 
give the quinoxaline benzimidazole derivatives (10),  Scheme 2. 
 

Scheme (2) 
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The microwave as a source of  heating used for synthesis the above quinoxalines derivatives. Structures of the newly 
synthesized compounds are proved by using spectroscopic methods such as IR, 1H-NMR and 13C-NMR. 
 
Synthesis of compounds (6a,b) and (10) were carried out under two different reaction conditions, namely the 
conventional method and microwave irradiation conditions.  Thus, when the reaction of (4a,b) was carried out in a 
refluxing benzoic acid and formaldehyde  for 5 hours under TLC control, the product (5a) and (5b) were obtained in 
70% and yield. However, when the same reaction was carried out by heating at 120°C in a microwave oven for 15 
minutes, the yields of (5a) and (5b) were 92%, and 90%, respectively.  The condensation of (5a,b) with o-
phenylenediamine and 3,4-diaminophenol in 6N  hydrochloric acid afforded (6a,b) in 74 %, 68% yield, respectively. 
However, when the same reaction was carried out by heating at 120°C in a microwave oven for 15 minutes, the 
yields of (6a) and (6b) were 95%, and 92%, respectively.  Isatine (7) was reacted with (2a) in 6N  hydrochloric acid 
afforded (8) in 64 % yield,   The condensation of (8) with o-phenylenediamine in 6N  hydrochloric acid afforded (9) 
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in 74 %, 68% yield, respectively. However, when the same reaction was carried out by heating at 100°C in a 
microwave oven for 10 minutes, the yields of (6a) and (6b) were 95%, and 90%, respectively. It was then concluded 
that using microwave as a source of heat not only improves the reaction yield, but also significantly reduces reaction 
time.  IR, Mass and NMR spectra of compounds (5a,b), (6a,b), (7) and (10) agreed with the proposed structure.  
 
Antimicrobial activity 
The antimicrobial screening procedure of the synthesized compounds as 0.1%solution in DMF was investigated by 
the disk diffusion method, the antibiotic Assay methods as well as the microbial strains used for the bioassay were 
illustrated TABLE 1. From the data shown in TABLE2 , it is clear that; the synthesized compounds were generally 
devoid of activity towards the tested gram negative bacteria (Klebsiella pneumoniae, Escherichia coli, Pesudomonas 
aeroginosa and Proteus vulgaris). Compounds (6), (7), (9) and (10) are active towards the tested gram-positive 
bacteria (Bacillus subtilis, Staphylococcus aureus) Yeast (Candida albicans, Candida tropicals). 

 
TABLL 1 Microbial strains using for investigating t he antimicrobial activities 

 
Microbial strain   NRRL strain a Classification  Culture medium 
Air-born bacteria 
1- Bacillus subtilis    NRS-744                     Gram-positive   Nutrient agar medium 
Human-pathogenic bacteria 
2-Staphylococcus aureus   B-767  Gram-positive    
3-Klebsiella pneumoniae   B-17232  Gram-negative 
4- Escherichia coli    B-3704  Gram-negative  Nutrient agar medium 
5- Pseudomonas aeroginosa                    B-23  Gram-negative 
6- Proteus valgaris   B-123  Gram-negative 
Human-pathogenic yeasts 
7- Candida albicans                     Y-477  Yeast   Sabaroud dextrose agar 
8- Candida tropicals                        Yeast 
 

aNRRL= Northern Regional Research Laboratory, U.S. Department of Agriculture, Peoria, Illinois, USA 
 

TABLE 2 Antimicrobial activities of some synthesis compounds 
 

 
Date represent zones of inhibition (mm) as follows: - 0 mm, + 1-10 mm, ++ 10-15 mm, +++ 15-10 mm. 

 
CONCLUSION 

 
In summary, this present procedure for the preparation of quinoxalines from aryl- 1,2-diamines and 1,2-diketones by 
using microwave as a modern technique for heating. The advantages of this method are extremely mild reaction 
conditions, short reaction times, high yields, simple experimental and isolation procedures, and compliance with the 
green chemistry protocols. 
 
Acknowledgement 
This research is financed by Al-Taif University, Al-Taif, Kingdom of Saudi Arabia. Project number 1-432-1289.  

 
REFERENCES 

 
[1] Katritzky, A. R.; Rees, C.W. Comprehensive Heterocyclic Chemistry, Pergamon: Oxford, Part 2B, 1984; Vol. 3, 
p 157. 



Mahmoud A. Amin  et al  Der Pharma Chemica, 2012, 4 (3):1323-1329 
_____________________________________________________________________________ 

1329 
www.scholarsresearchlibrary.com 

[2] Sherman, D.; Kawakami, J.; He, H. Y.; Dhun, F.; Rios, R.; Liu, H.; Pan, W.; Xu, Y. J.; Hong, S. P.; Arbour, M.; 
Labelle M.; Duncton, M. A. J. Tetrahedron Lett. 2007, 48, 8943. 
[3]  Loriga, M.; Piras, S.; Sanna, P.; Paglietti, G. Farmaco. 1997, 52, 157. 
[4] Seitz, L. E.; Suling, W. J.; Reynolds, R. C. J. Med. Chem. 2002, 45, 5604. 
[5] YB, K.; YH, K.; JY, P.; SK, K. Bioorg. Med. Chem. Lett. 2004, 14, 541. 
[6] Hui, X.; Desrivot, J.; Bories, C.; Loiseau, P. M.; Franck, X.; Hocquemiller, R.; Figadere, B. Bioorg. Med. 
Chem. Lett. 2006, 16, 815. 
[7] Lindsley, C. W.; Zhao, Z.; Leister, W. H.; Robinson, R. G.; Barnett, S. F.; Defeo-Jones, D.; Jones, R. E.; 
Hartman, G. D.; Huff, J. R.; Huber, H. E.; Duggan, M. E. Bioorg. Med. Chem. Lett. 2005, 15, 761. 
[8] Labarbera, D. V.; Skibo, E. B. Bioorg. Med. Chem. 2005, 13, 387. 
[9] Sarges, R.; Howard, H. R.; Browne, R. G.; Lebel, L. A.; Seymour, P. A.; Koe, B. K. J. Med. Chem. 1990, 33, 
2240. 
[10]  Srinivas, C.; Kumar, C. N. S. S. P.; Rao, V. J.; Palaniappan, S. J. Mol. Catal. A: Chem. 2007, 265, 227. 
[11]  Ghomsi, N. T.; Ahabchane, N. E. H.; Es-Safi, N. E.; Garrigues, B.; Essassi, E. M. Spectroscopy Lett. 2007, 40, 
741. 
[12]  Sakata, G.; Makino, K.; Karasawa, Y. Heterocycles 1988, 27, 2481.  
[13]  (a) Dell, A.; William, D. H.; Morris, H. R.; Smith, G. A.; Feeney, J.; Roberts, G. C. K. J. Am. Chem. Soc. 1975, 
97, 2497. (b) Heravi, M. M.; Bakhtiari, K.; Tehrani, M. H.; Javadi, N. M.; Oskooie, H. A. ARKIVOC 2006, (xvi), 16. 
(c) Raw, S. A.; Wilfred, C. D.; Taylor, R. J. K. Chem. Commun. 2003, 18, 2286. 
[14]  Kumar, A.; Kumar, S.; Saxena, A.; De, A.; Mozumdar, S. Catal. Commun. 2008, 778. 
[15]  Jaung, J. Y. Dyes and Pigments. 2006, 71, 45. 
[16]  Thomas, K. R. J.; Velusamy, M.; Lin, J. T.; Chuen, C. H.; Tao, Y. T. Chem. Mater. 2005, 17, 1860. 
[17]  Dailey, S.; Feast, W. J.; Peace, R. J.; Sage, I. C.; Till, S.; Wood, E. L.; J. Mater. Chem.; 2001, 11, 2238. 
[18]  Crossley, M. J.; Johnston, L. A. Chem. Commun.; 2002, 1122. 
[19]  Kazunobu, T.; Ryusuke, O.; Tomohiro, M.;  Chem. Commun.; 2002, 212. 
[20]  Sessler, J. L.; Maeda, H.; Mizuno, T.; Lynch, V. M.; Furuta, H. J. Am. Chem. Soc. 2002, 124, 13474. 
[21]  Sascha, O.; Rudiger, F. Synlett 2004, 1509. 
[22]  Brown, D. J.; Quinoxalines: Supplement II, The Chemistry of Heterocyclic Compounds; Wiley: New Jersey, 
2004. 
[23]  Kim, S. Y.; Park, K. H.; Chung, Y. K. Chem. Commun. 2005, 1321. 
[24]  Aparicio, D.; Attanasi, O. A.; Filippone, P.; Ignacio, R.; Lillini, S.; Mantellini, F.; Palacios, F.; Santos, J. M. J. 
Org. Chem. 2006, 71, 5897. 
[25]   a) Wu, Z.; Ede, N. J. Tetrahedron Lett. 2001, 42, 8115. (b) Singh, S. K.; Gupta, P.; Duggineni, S.; Kundu, B. 
Synlett 2003, 2147. 
[26]  Antoniotti, S.; Donach, E. Tetrahedron Lett. 2002, 43, 3971. 
[27] Panneerselvam P.; Reddy, R. S.; MuraliK.; Kumar, n., R.; Der Pharma Chemica; 2010, 2(1), 28-37. 
[28] Mazumder, J.; Chakraborty, R.; Sen, S.; Vadra, S.; Biplab De, Ravi, T.K.; Der Pharma Chemica; 2009, 1(2), 
188-198. 
[29] Kumar, T. K.; Thirupataiah, T.; Laxminarayana, E.; Chary, M. T.; Der Pharma Chemica; 2011, 3(1), 453-457. 
[30] Nagar, A. A.; Rathi, L. G.; Chugh, N.; Pise, V. J.; Bendale, A.; Der Pharma Chemica; 2010, 2(3), 37-43. 
[31] Tiwari, V.; Meshram, J.; Ali, P.; Der Pharma Chemica; 2010, 2(3), 187-195. 

  


