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ORTEP diagram of 6aa. 
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ORTEP diagram of 6c. 
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ORTEP diagram of 10a. 
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ORTEP diagram of 10b. 

 



6 
 
3-(4-Tolyl)-1,2,4-triazin-5(4H)-one (1c). 1H NMR (400 MHz, DMSO-d6) 

 
3-(4-Tolyl)-1,2,4-triazin-5(4H)-one (1c). 13C NMR (100MHz, DMSO-d6) 
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3-(4-Chlorophenyl)-1,2,4-triazin-5(4H)-one (1d) 1H NMR (400 MHz, DMSO-d6) 

 
3-(4-Chlorophenyl)-1,2,4-triazin-5(4H)-one (1d) 13C NMR (100MHz, DMSO-d6) 

 



8 
 
3-Benzyl-1,2,4-triazin-5(4H)-one (1e). 1H NMR (400 MHz, DMSO-d6) 

 
3-Benzyl-1,2,4-triazin-5(4H)-one (1e). 13C NMR (100MHz, CD3OD) 
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6-(2-Oxo-2-phenylethyl)-3-phenyl-1,6-dihydro-1,2,4-triazin-5(4H)-one (3a). 1H NMR (400 MHz, CDCl3) 

 
6-(2-Oxo-2-phenylethyl)-3-phenyl-1,6-dihydro-1,2,4-triazin-5(4H)-one (3a). 13C NMR (100MHz, CDCl3) 
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3-(Methylthio)-6-(2-oxo-2-phenylethyl)-1,6-dihydro-1,2,4-triazin-5(4H)-one (3b). 1H NMR (400 MHz, 
DMSO-d6) 

 
3-(Methylthio)-6-(2-oxo-2-phenylethyl)-1,6-dihydro-1,2,4-triazin-5(4H)-one (3b). 13C NMR (100MHz, 
DMSO-d6)  
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2-Phenyl-5,6,7,8,9,10,11,12-octahydro[1,2,4]triazino[1,6-f]phenanthridin-13-ium-4-olate (6a). 1H NMR 
(400 MHz, CDCl3) 

 
2-Phenyl-5,6,7,8,9,10,11,12-octahydro[1,2,4]triazino[1,6-f]phenanthridin-13-ium-4-olate (6a). 13C NMR 
(100MHz, CDCl3) 
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2-(Methylthio)-5,6,7,8,9,10,11,12-octahydro-[1,2,4]triazino[1,6-f]phenanthridin-13-ium-4-olate (6b). 1H 
NMR (400 MHz, CDCl3) 

 
2-(Methylthio)-5,6,7,8,9,10,11,12-octahydro-[1,2,4]triazino[1,6-f]phenanthridin-13-ium-4-olate (6b). 13C 
NMR (100MHz, CDCl3) 
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2-(p-Tolyl)-5,6,7,8,9,10,11,12-octahydro-[1,2,4]triazino[1,6-f]phenanthridin-13-ium-4-olate (6c). 1H NMR 
(400 MHz, CDCl3) 

 
2-(p-Tolyl)-5,6,7,8,9,10,11,12-octahydro-[1,2,4]triazino[1,6-f]phenanthridin-13-ium-4-olate (6c). 13C NMR 
(100MHz, DMSO-d6) 
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2-(4-Chlorophenyl)-5,6,7,8,9,10,11,12-octahydro-[1,2,4]triazino[1,6-f]phenanthridin-13-ium-4-olate (6d). 
1H NMR (400 MHz, CDCl3) 

 
2-(4-Chlorophenyl)-5,6,7,8,9,10,11,12-octahydro-[1,2,4]triazino[1,6-f]phenanthridin-13-ium-4-olate (6d). 
13C NMR (100MHz, CDCl3) 
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2-Phenyl-5,6,7,8,9,10-hexahydrodicyclopenta[3,4:5,6]pyrido[2,1-f][1,2,4]triazin-11-ium-4-olate (7a). 1H 
NMR (400 MHz, CDCl3) 

 
2-Phenyl-5,6,7,8,9,10-hexahydrodicyclopenta[3,4:5,6]pyrido[2,1-f][1,2,4]triazin-11-ium-4-olate (7a). 13C 
NMR (100MHz, DMSO-d6) 
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2-(Methylthio)-5,6,7,8,9,10-hexahydrodicyclopenta[3,4:5,6]pyrido[2,1-f][1,2,4]triazin-11-ium-4-olate (7b). 
1H NMR (400 MHz, CDCl3) 

 
2-(Methylthio)-5,6,7,8,9,10-hexahydrodicyclopenta[3,4:5,6]pyrido[2,1-f][1,2,4]triazin-11-ium-4-olate (7b). 
13C NMR (100MHz, CDCl3) 
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2-(p-Tolyl)-5,6,7,8,9,10-hexahydrodicyclopenta[3,4:5,6]pyrido[2,1-f][1,2,4]triazin-11-ium-4-olate (7c). 1H 
NMR (400 MHz, CDCl3) 

 
2-(p-Tolyl)-5,6,7,8,9,10-hexahydrodicyclopenta[3,4:5,6]pyrido[2,1-f][1,2,4]triazin-11-ium-4-olate (7c). 13C 
NMR (100MHz, CDCl3) 

 



18 
 
2-(4-Chlorophenyl)-5,6,7,8,9,10-hexahydrodicyclopenta[3,4:5,6]pyrido[2,1-f][1,2,4]triazin-11-ium-4-olate 
(7d). 1H NMR (400 MHz, CDCl3) 

 
2-(4-Chlorophenyl)-5,6,7,8,9,10-hexahydrodicyclopenta[3,4:5,6]pyrido[2,1-f][1,2,4]triazin-11-ium-4-olate 
(7d). 13C NMR (100MHz, CDCl3) 
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4-Oxo-2-phenyl-3,4,5,6,7,8,9,10,11,12-decahydro-[1,2,4]triazino[1,6-f]phenanthridin-13-ium 
trifluoromethanesulfonate (6aa). 1H NMR (400 MHz, CDCl3) 

 
4-Oxo-2-phenyl-3,4,5,6,7,8,9,10,11,12-decahydro-[1,2,4]triazino[1,6-f]phenanthridin-13-ium 
trifluoromethanesulfonate (6aa). 13C NMR (100MHz, CDCl3) 
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2-(Methylthio)-4-oxo-3,4,5,6,7,8,9,10,11,12-decahydro-[1,2,4]triazino[1,6-f]phenanthridin-13-ium 
trifluoromethanesulfonate (6ba). 1Н NMR (400MHz, CDCl3) 

 
2-(Methylthio)-4-oxo-3,4,5,6,7,8,9,10,11,12-decahydro-[1,2,4]triazino[1,6-f]phenanthridin-13-ium 
trifluoromethanesulfonate (6ba). 1Н NMR (400MHz, CDCl3) 
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2-(4-Methylphenyl)-4-oxo-3,4,5,6,7,8,9,10,11,12-decahydro-[1,2,4]triazino[1,6-f]phenanthridin-13-ium 
trifluoromethanesulfonate (6ca). 1Н NMR (400MHz, CDCl3) 

 
2-(4-Methylphenyl)-4-oxo-3,4,5,6,7,8,9,10,11,12-decahydro-[1,2,4]triazino[1,6-f]phenanthridin-13-ium 
trifluoromethanesulfonate (6ca). NMR 13C (100MHz, CDCl3) 
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2-(4-Chlorophenyl)-4-oxo-3,4,5,6,7,8,9,10,11,12-decahydro-[1,2,4]triazino[1,6-f]phenanthridin-13-ium 
trifluoromethanesulfonate (6da). 1H NMR (400MHz, CDCl3) 

 
2-(4-Chlorophenyl)-4-oxo-3,4,5,6,7,8,9,10,11,12-decahydro-[1,2,4]triazino[1,6-f]phenanthridin-13-ium 
trifluoromethanesulfonate (6da). 13C NMR (100MHz, CDCl3) 
 



23 
 
4-Oxo-2-phenyl-3,4,5,6,7,8,9,10,11,12-decahydro-[1,2,4]triazino[1,6-f]phenanthridin-13-ium chloride 6ab. 

 
4-Oxo-2-phenyl-3,4,5,6,7,8,9,10,11,12-decahydro-[1,2,4]triazino[1,6-f]phenanthridin-13-ium chloride 6ab. 
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3-Phenyl-7,8,9,10,12,13,14,15,15a,15b-decahydro-1H-benzo[c][1,2,4]triazino[1,6-a]azecine-1,6(2H)-dione 
(10a). 1H NMR (400 MHz, DMSO-d6) 

 
3-Phenyl-7,8,9,10,12,13,14,15,15a,15b-decahydro-1H-benzo[c][1,2,4]triazino[1,6-a]azecine-1,6(2H)-dione 
(10a). 13C NMR (100MHz, CDCl3) 
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3-(Methylthio)-7,8,9,10,12,13,14,15,15a,15b-decahydro-1H-benzo[c][1,2,4]triazino[1,6-a]azecine-1,6(2H)-
dione (10b). 1H NMR (400 MHz, DMSO-d6) 

 
3-(Methylthio)-7,8,9,10,12,13,14,15,15a,15b-decahydro-1H-benzo[c][1,2,4]triazino[1,6-a]azecine-1,6(2H)-
dione (10b). 13C NMR (100MHz, DMSO-d6) 
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3-p-Tolyl-7,8,9,10,12,13,14,15,15a,15b-decahydro-1H-benzo[c][1,2,4]triazino[1,6-a]azecine-1,6(2H)-dione 
(10c). 1H NMR (400 MHz, DMSO-d6) 

 
3-p-Tolyl-7,8,9,10,12,13,14,15,15a,15b-decahydro-1H-benzo[c][1,2,4]triazino[1,6-a]azecine-1,6(2H)-dione 
(10c). 13C NMR (100MHz, DMSO-d6) 
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3-Benzyl-7,8,9,10,12,13,14,15,15a,15b-decahydro-1H-benzo[c][1,2,4]triazino[1,6-a]azecine-1,6(2H)-dione 
(10e). 1H NMR (400 MHz, DMSO-d6) 

 
3-Benzyl-7,8,9,10,12,13,14,15,15a,15b-decahydro-1H-benzo[c][1,2,4]triazino[1,6-a]azecine-1,6(2H)-dione 
(10e). 13C NMR (100MHz, DMSO-d6) 
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3-(p-Tolyl)-7,8,9,11,12,13,13a,13b-octahydro-1H-cyclopenta[c][1,2,4]triazino[1,6-a]azonine-1,6(2H)-dione 
(12c). 1H NMR (400 MHz, DMSO-d6) 

 
3-(p-Tolyl)-7,8,9,11,12,13,13a,13b-octahydro-1H-cyclopenta[c][1,2,4]triazino[1,6-a]azonine-1,6(2H)-dione 
(12c). 13C NMR (100MHz, DMSO-d6) 
 

 


