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IR (KBr) of 2,3-dithiophenylquinoxaline (2a). 



                                                                                           

 
 

 

1H NMR (CDCl3) of 2,3-dithiophenylquinoxaline (2a). 



                                                                                           

 
 

 

1H NMR (CDCl3) of 2,3-dithiophenylquinoxaline (2a). 



                                                                                           

 
 

 

13C APT NMR (CDCl3) of 2,3-dithiophenylquinoxaline (2a). 



                                                                                           

 
 

 

13C APT NMR (CDCl3) of 2,3-dithiophenylquinoxaline (2a). 



                                                                                           

 
 

 

 

IR (KBr) of  2,3-di(thio-4-fluorophenyl)quinoxaline (2b). 
 C:\Program Files\OPUS_65\MEAS\306.0          306          Instrument type and / or accessory 05/09/2018

3
6
5
6
.4

3

3
0
3
7
.7

3

2
3
7
4
.2

8

1
8
8
2
.3

7

1
6
3
1
.9

9
1
5
8
6
.3

9
1
5
2
2
.9

4
1
4
8
7
.6

4

1
3
9
5
.6

6

1
2
9
2
.5

3
1
2
5
8
.3

5
1
2
2
8
.7

9
1
1
6
1
.1

1
1
1
2
9
.7

7
1
1
0
3
.2

7
1
0
0
2
.4

0
9
5
0
.8

8
8
8
8
.3

9
8
2
3
.7

1
7
5
2
.9

5

6
3
6
.8

8
5
9
6
.0

2
5
4
8
.1

5
5
1
1
.2

2
4
2
2
.4

5

500100015002000250030003500

Wavenumber cm-1

6
5

7
0

7
5

8
0

8
5

9
0

T
ra

n
sm

it
ta

n
ce

 [
%

]

 Page 1/1



                                                                                           

 
 

 

1H NMR (CDCl3) of 2,3-di(thio-4-fluorophenyl)quinoxaline (2b). 



                                                                                           

 
 

 

1H NMR (CDCl3) of 2,3-di(thio-4-fluorophenyl)quinoxaline (2b). 



                                                                                           

 
 

 

13C APT NMR (CDCl3) of 2,3-di(thio-4-fluorophenyl)quinoxaline (2b). 



                                                                                           

 
 

 
IR (KBr) of 2,3-di(thio-4-bromophenyl)quinoxaline (2c). 
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1H NMR (CDCl3) of 2,3-di(thio-4-bromophenyl)quinoxaline (2c). 



                                                                                           

 
 

 

 

1H NMR (CDCl3) of 2,3-di(thio-4-bromophenyl)quinoxaline (2c). 



                                                                                           

 
 

 
13C APT NMR (CDCl3) of 2,3-di(thio-4-bromophenyl)quinoxaline (2c). 



                                                                                           

 
 

 
13C APT NMR (CDCl3) of 2,3-di(thio-4-bromophenyl)quinoxaline (2c). 



                                                                                           

 
 

 

IR (KBr) of 2,3-di(thio-4-chlorophenyl)quinoxaline (2d). 
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1H NMR (CDCl3) of 2,3-di(thio-4-chlorophenyl)quinoxaline (2d). 

 



                                                                                           

 
 

 

1H NMR (CDCl3) of 2,3-di(thio-4-chlorophenyl)quinoxaline (2d). 



                                                                                           

 
 

                                        
13C APT NMR (CDCl3) of 2,3-di(thio-4-chlorophenyl)quinoxaline (2d). 



                                                                                           

 
 

 

13C APT NMR (CDCl3) of 2,3-di(thio-4-chlorophenyl)quinoxaline (2d). 

 

 



                                                                                           

 
 

 

IR (KBr) of  2,3-di(thio-4-methylphenyl)quinoxaline (2e). 
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1H NMR (CDCl3) of 2,3-di(thio-4-methylphenyl)quinoxaline (2e). 



                                                                                           

 
 

 

1H NMR (CDCl3) of 2,3-di(thio-4-methylphenyl)quinoxaline (2e). 



                                                                                           

 
 

 

13C APT NMR (CDCl3) of 2,3-di(thio-4-methylphenyl)quinoxaline (2e). 



                                                                                           

 
 

 

13C APT NMR (CDCl3) of 2,3-di(thio-4-methylphenyl)quinoxaline (2e). 



                                                                                           

 
 

 

 

IR (KBr) of N2,N3-di(pyridin-2-yl)quinoxaline-2,3-diamine (3a). 



                                                                                           

 
 

 

1H NMR (DMSO) of N2,N3-di(pyridin-2-yl)quinoxaline-2,3-diamine (3a). 



                                                                                           

 
 

 

1H NMR (DMSO) of N2,N3-di(pyridin-2-yl)quinoxaline-2,3-diamine (3a). 



                                                                                           

 
 

 

1H NMR (DMSO, D2O) of N2,N3-di(pyridin-2-yl)quinoxaline-2,3-diamine (3a). 



                                                                                           

 
 

 

13C APT NMR (DMSO) of N2,N3-di(pyridin-2-yl)quinoxaline-2,3-diamine (3a). 



                                                                                           

 
 

 

13C APT NMR (DMSO) of N2,N3-di(pyridin-2-yl)quinoxaline-2,3-diamine (3a). 



                                                                                           

 
 

 

 

IR (KBr) of N2,N3-diphenylquinoxaline-2,3-diamine (3b). 
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1H NMR (DMSO) of N2,N3-diphenylquinoxaline-2,3-diamine (3b). 



                                                                                           

 
 

 

1H NMR (DMSO) of N2,N3-diphenylquinoxaline-2,3-diamine (3b). 



                                                                                           

 
 

 
1H NMR (DMSO, D2O) of N2,N3-diphenylquinoxaline-2,3-diamine (3b). 



                                                                                           

 
 

 
13C APT NMR (DMSO) of N2,N3-diphenylquinoxaline-2,3-diamine (3b). 



                                                                                           

 
 

 
13C APT NMR (DMSO) of N2,N3-diphenylquinoxaline-2,3-diamine (3b). 



                                                                                           

 
 

 

 

IR (KBr) of N2,N3-bis(3-chlorophenyl)quinoxaline-2,3-diamine (3c). 
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1H NMR (DMSO) of N2,N3-bis(3-chlorophenyl)quinoxaline-2,3-diamine (3c). 



                                                                                           

 
 

 

1H NMR (DMSO) of N2,N3-bis(3-chlorophenyl)quinoxaline-2,3-diamine (3c). 



                                                                                           

 
 

 
 

1H NMR (DMSO, D2O) of N2,N3-bis(3-chlorophenyl)quinoxaline-2,3-diamine (3c). 



                                                                                           

 
 

 

13C APT NMR (DMSO) of N2,N3-bis(3-chlorophenyl)quinoxaline-2,3-diamine (3c). 



                                                                                           

 
 

 

13C APT NMR (DMSO) of N2,N3-bis(3-chlorophenyl)quinoxaline-2,3-diamine (3c). 



                                                                                           

 
 

 

IR (KBr) of N2,N3-dip-tolylquinoxaline-2,3-diamine (3d). 
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1H NMR (DMSO) of N2,N3-dip-tolylquinoxaline-2,3-diamine (3d). 



                                                                                           

 
 

 

1H NMR (DMSO) of N2,N3-dip-tolylquinoxaline-2,3-diamine (3d). 



                                                                                           

 
 

 

13C APT NMR (DMSO) of N2,N3-dip-tolylquinoxaline-2,3-diamine (3d). 



                                                                                           

 
 

 

13C APT NMR (DMSO) of N2,N3-dip-tolylquinoxaline-2,3-diamine (3d). 



                                                                                           

 
 

 

IR (KBr) of N2,N3-bis(3,4-dimethylphenyl)quinoxaline-2,3-diamine (3e). 
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1H NMR (DMSO) of N2,N3-bis(3,4-dimethylphenyl)quinoxaline-2,3-diamine (3e). 



                                                                                           

 
 

 

1H NMR (DMSO) of N2,N3-bis(3,4-dimethylphenyl)quinoxaline-2,3-diamine (3e). 



                                                                                           

 
 

 

1H NMR (DMSO) of N2,N3-bis(3,4-dimethylphenyl)quinoxaline-2,3-diamine (3e). 



                                                                                           

 
 

 

1H NMR (DMSO, D2O) of N2,N3-bis(3,4-dimethylphenyl)quinoxaline-2,3-diamine (3e). 



                                                                                           

 
 

 

13C APT NMR (DMSO) of N2,N3-bis(3,4-dimethylphenyl)quinoxaline-2,3-diamine (3e). 



                                                                                           

 
 

 

13C APT NMR (DMSO) of N2,N3-bis(3,4-dimethylphenyl)quinoxaline-2,3-diamine (3e). 



                                                                                           

 
 

 

13C APT NMR (DMSO) of N2,N3-bis(3,4-dimethylphenyl)quinoxaline-2,3-diamine (3e). 

 



                                                                                           

 
 

 

IR (KBr) of N2,N3-bis(4-methoxyphenyl)quinoxaline-2,3-diamine (3f). 
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1H NMR (DMSO) of N2,N3-bis(4-methoxyphenyl)quinoxaline-2,3-diamine (3f). 



                                                                                           

 
 

 

1H NMR (DMSO) of N2,N3-bis(4-methoxyphenyl)quinoxaline-2,3-diamine (3f). 



                                                                                           

 
 

 

1H NMR (DMSO, D2O) of N2,N3-bis(4-methoxyphenyl)quinoxaline-2,3-diamine (3f). 



                                                                                           

 
 

 

13C APT NMR (DMSO) of N2,N3-bis(4-methoxyphenyl)quinoxaline-2,3-diamine (3f). 



                                                                                           

 
 

 

13C APT NMR (DMSO) of N2,N3-bis(4-methoxyphenyl)quinoxaline-2,3-diamine (3f). 



                                                                                           

 
 

 

IR (KBr) of N2,N3-bis(3,4-dimethoxyphenyl)quinoxaline-2,3-diamine (3g). 
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1H NMR (DMSO) of N2,N3-bis(3,4-dimethoxyphenyl)quinoxaline-2,3-diamine (3g). 



                                                                                           

 
 

 

1H NMR (DMSO) of N2,N3-bis(3,4-dimethoxyphenyl)quinoxaline-2,3-diamine (3g). 



                                                                                           

 
 

 

1H NMR (DMSO) of N2,N3-bis(3,4-dimethoxyphenyl)quinoxaline-2,3-diamine (3g). 



                                                                                           

 
 

 

1H NMR (DMSO, D2O) of N2,N3-bis(3,4-dimethoxyphenyl)quinoxaline-2,3-diamine (3g). 



                                                                                           

 
 

 

13C APT NMR (DMSO) of N2,N3-bis(3,4-dimethoxyphenyl)quinoxaline-2,3-diamine (3g). 



                                                                                           

 
 

 

13C APT NMR (DMSO) of N2,N3-bis(3,4-dimethoxyphenyl)quinoxaline-2,3-diamine (3g). 



                                                                                           

 
 

 

13C APT NMR (DMSO) of N2,N3-bis(3,4-dimethoxyphenyl)quinoxaline-2,3-diamine (3g). 



                                                                                           

 
 

 

 

IR (KBr) of  2,2'-(quinoxaline-2,3-diylbis(sulfanediyl))diacetic acid (4). 
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1H NMR (DMSO) of  2,2'-(quinoxaline-2,3-diylbis(sulfanediyl))diacetic acid (4). 



                                                                                           

 
 

 

1H NMR (DMSO) of  2,2'-(quinoxaline-2,3-diylbis(sulfanediyl))diacetic acid (4). 



                                                                                           

 
 

 

13C APT NMR (DMSO) of  2,2'-(quinoxaline-2,3-diylbis(sulfanediyl))diacetic acid (4). 



                                                                                           

 
 

 

IR (KBr) of 3-chloro-N-(4-chlorophenyl)quinoxalin-2-amine (5). 
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1H NMR (DMSO) of 3-chloro-N-(4-chlorophenyl)quinoxalin-2-amine (5). 



                                                                                           

 
 

 

1H NMR (DMSO) of 3-chloro-N-(4-chlorophenyl)quinoxalin-2-amine (5). 



                                                                                           

 
 

 
1H NMR (DMSO, D2O) of 3-chloro-N-(4-chlorophenyl)quinoxalin-2-amine (5). 



                                                                                           

 
 

 

13C APT NMR (DMSO) spectrum of 3-chloro-N-(4-chlorophenyl)quinoxalin-2-amine (5). 



                                                                                           

 
 

 

 

IR (KBr) of 2-chloro-3-(phenylthio)quinoxaline (6a). 
 C:\Program Files\OPUS_65\MEAS\302.0            302          Instrument type and / or accessory 05/09/2018
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1H NMR (CDCl3) of 2-chloro-3-(phenylthio)quinoxaline (6a). 



                                                                                           

 
 

 

1H NMR (CDCl3) of 2-chloro-3-(phenylthio)quinoxaline (6a). 



                                                                                           

 
 

 

13C APT NMR (CDCl3) of 2-chloro-3-(phenylthio)quinoxaline (6a). 



                                                                                           

 
 

 

13C APT NMR (CDCl3) of 2-chloro-3-(phenylthio)quinoxaline (6a). 



                                                                                           

 
 

 

 

IR (KBr) of 2-(3-chloroquinoxalin-2-ylthio)benzoic acid (6b). 
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1H NMR (DMSO) of 2-(3-chloroquinoxalin-2-ylthio)benzoic acid (6b). 



                                                                                           

 
 

 

 



                                                                                           

 
 

13C APT NMR (DMSO) of  2-(3-chloroquinoxalin-2-ylthio)benzoic acid (6b). 

 



                                                                                           

 
 

13C APT NMR (DMSO) of  2-(3-chloroquinoxalin-2-ylthio)benzoic acid (6b). 
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IR (KBr) spectrum of 2-hydrazinyl-3-(phenylthio)quinoxaline (8). 

 



                                                                                           

 
 

1H NMR (DMSO) of 2-hydrazinyl-3-(phenylthio)quinoxaline (8). 

 



                                                                                           

 
 

1H NMR (DMSO) of 2-hydrazinyl-3-(phenylthio)quinoxaline (8). 

 



                                                                                           

 
 

1H NMR (DMSO, D2O) of 2-hydrazinyl-3-(phenylthio)quinoxaline (8). 

 

IR (KBr) of 2-(2-benzylidenehydrazinyl)-3-(thiophenyl)quinoxaline (9a). 
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1H NMR (DMSO) of 2-(2-benzylidenehydrazinyl)-3-(thiophenyl)quinoxaline (9a). 



                                                                                           

 
 

 

1H NMR (DMSO, D2O) of 2-(2-benzylidenehydrazinyl)-3-(phenylthio)quinoxaline (9a). 

 



                                                                                           

 
 

 
13C APT NMR (DMSO) of 2-(2-benzylidenehydrazinyl)-3-(phenylthio)quinoxaline (9a). 



                                                                                           

 
 

 

IR (KBr) of 2-(2-(4-nitrobenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline( (9b). 
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1H NMR (DMSO) of 2-(2-(4-nitrobenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline( (9b). 



                                                                                           

 
 

 

1H NMR (DMSO, D2O) of 2-(2-(4-nitrobenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline( (9b). 



                                                                                           

 
 

 

 
 



                                                                                           

 
 

13C APT NMR (DMSO) of 2-(2-(4-nitrobenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline( (9b). 
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IR (KBr) of 2-(2-(3-nitrobenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline (9c). 

 



                                                                                           

 
 

1H NMR (DMSO) of 2-(2-(3-nitrobenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline (9c). 

 



                                                                                           

 
 

1H NMR (DMSO) of 2-(2-(3-nitrobenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline (9c). 

 

13C APT NMR (DMSO) of 2-(2-(3-nitrobenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline (9c). 



                                                                                           

 
 

 

13C APT NMR (DMSO) of 2-(2-(3-nitrobenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline (9c). 



                                                                                           

 
 

 

 

IR (KBr) spectrum of 2-(2-(4-methoxybenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline (9d). 
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1H NMR (DMSO) of 2-(2-(4-methoxybenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline (9d). 



                                                                                           

 
 

 

 



                                                                                           

 
 

13C APT NMR (DMSO) of 2-(2-(4-methoxybenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline (9e). 

 



                                                                                           

 
 

13C APT NMR (DMSO) of 2-(2-(4-methoxybenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline (9d) 
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IR (KBr) of 2-(2-(4-chlorobenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline (9e).  

 

1H NMR (DMSO) of 2-(2-(4-chlorobenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline (9e). 



                                                                                           

 
 

 

 



                                                                                           

 
 

13C APT NMR (DMSO) of 2-(2-(4-chlorobenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline (9e). 

 
13C APT NMR (DMSO) of 2-(2-(4-chlorobenzylidene)hydrazinyl)-3-(phenylthio)quinoxaline (9e). 



                                                                                           

 
 

 

IR (KBr) of 4-((2-(3-(phenylthio)quinoxalin-2-yl)hydrazono)methyl)phenol (9f). 
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1H NMR (DMSO) of 4-((2-(3-(phenylthio)quinoxalin-2-yl)hydrazono)methyl)phenol (9f). 



                                                                                           

 
 

 

1H NMR (DMSO) of 4-((2-(3-(phenylthio)quinoxalin-2-yl)hydrazono)methyl)phenol (9f). 



                                                                                           

 
 

 

1H NMR (DMSO, D2O) of 4-((2-(3-(phenylthio)quinoxalin-2-yl)hydrazono)methyl)phenol (9f). 



                                                                                           

 
 

 

13C APT NMR (DMSO) of 4-((2-(3-(phenylthio)quinoxalin-2-yl)hydrazono)methyl)phenol (9f). 



                                                                                           

 
 

 

13C APT NMR (DMSO) of 4-((2-(3-(phenylthio)quinoxalin-2-yl)hydrazono)methyl)phenol (9f). 



                                                                                           

 
 

 

IR (KBr) of benzimidazo[2',1':2,3]thiazolo[4,5-b]quinoxaline  (10). 
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1H NMR (CDCl3) of benzimidazo[2',1':2,3]thiazolo[4,5-b]quinoxaline  (10). 



                                                                                           

 
 

 

1H NMR (CDCl3) of benzimidazo[2',1':2,3]thiazolo[4,5-b]quinoxaline  (10). 



                                                                                           

 
 

 

13C APT NMR (CDCl3) of benzimidazo[2',1':2,3]thiazolo[4,5-b]quinoxaline  (10). 


