
S1  

Solvent-free Synthesis of Triazines Using 

N-Halosulfonamides 
 

 

Ramin Ghorbani-Vaghei
a,*

, Azadeh Shahriari
a 
, Zahra Salimi

a
, Somayeh Hajinazari

b
 

 
 
 

1. 3-(3-Methoxyphenyl)-5,6-di(p-tolyl)-1,2,4-triazine (Table 2, entry 1): Yellow 

powder. Mp: 100-103 °C (99°C)
28

; 
1
H NMR (400 MHz CDCl3): δH  (ppm) 2.41 (s, 

CH3, 3H), 2.42 (s, CH3, 3H), 3.95 (s, CH3, 3H), 7.11-8.28 (m, CH aromatic, 12H). 
13

C 

NMR (100 MHz, CDCl3): δc  (ppm) 21.43, 21.52, 55.49, 112.67, 117.93, 120.84, 

129.25,  129.30,  129.33,  129.81,  132.80,  133.13,  136.33,  139.67,  141.17,  155.32, 

155.41, 160.02, 160.75. MS: m/z 367. . Anal. Calcd for C24H21N3O: C, 78.45; H, 

5.76; N, 11.44; Found: C, 77.43; H, 5.83; N, 11.09. 
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2.   5,6-Bis(4-methoxyphenyl)-3-phenyl-1,2,4-triazine  (Table  2,  entry  2):  Yellow 

powder. Mp: 155-158 °C (165 °C)
28

; IR (KBr): 2967, 2938, 2842, 1605, 1574, 1488, 

1254; 
1
H NMR (400 MHz CDCl3): δH (ppm) 3.87 (s, OCH3, 3H), 3.88 (s, OCH3, 3H), 

6.90-8.68 (m, CH aromatic, 13H). 
13

C NMR (100 MHz, CDCl3): δc  (ppm) 55.34, 

55.40,  113.99,  114.12,  128.19,  128.23,  128.76,  130.76,  131.30,  131.54,  135.04, 

154.58, 154.76, 160.67, 160.70, 161.74. MS: m/z 369. Anal. Calcd for C23H19N3O2   C, 

74.78; H, 5.18; N, 11.37; Found: C, 74.77; H, 4.87; N, 11.09. 
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3.   3-Methylphenanthro[9,10-e][1,2,4]triazine  (Table  2,  entry  3):  Yellow  powder. 

Mp: 166-168 °C; IR (KBr): 3117, 3065, 1699, 1672, 1185, 948; 
1
H NMR (400 MHz, 

CDCl3): δH (ppm) 2.54 (s, CH3, 3H), 7.28-8.34 (m, CH aromatic, 8H) 
13

C NMR (100 

MHz,CDCl3):δc(ppm)19.93,123.01,123.13,124.2,128.06,128.83,129.15,129.35,130.0 

9,130.82,131.67,134.98,136.38,175.09.MS: m/z 245. 
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4.   5,6-Bis(4-methoxyphenyl)-3-(p-tolyl)-1,2,4-triazine  (Table  2,  entry  4):  Yellow 

powder. Mp: 146-148 °C (149°C)
28

; IR (KBr): 3042, 3014, 2961, 2839, 1606, 1577, 

1484, 1177, 832 ; 
1
H NMR (400 MHz, CDCl3): δH (ppm) 2.47 (s, CH3, 3H), 3.86 (s, 

OCH3, 3H), 3.86 (s, OCH3, 3H), 6.89-8.56(m, CH aromatic, 12H). 
13

C NMR (100 

MHz,  CDCl3):  δc   (ppm)  55.33,  55.38,  113.95,  114.08,  128.15,  128.28,  128.32, 

129.54, 130.73, 131.53, 132.30, 154.50, 154.53, 160.63, 160.73, 161.67. MS: m/z 

383. 
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5.   3-(3-Methoxyphenyl)-5,6-diphenyl-1,2,4-triazine   (Table   2,   entry   5):   yellow 

powder. Mp: 133-135 °C; IR (KBr): 3066, 3004, 2945, 1607, 1582, 1499, 690; 1H 

NMR (400 MHz, CDCl3): δH (ppm) 3.95 (s, OCH3, 3H), 6.89-8.25 (m, CH aromatic, 

14H).  13C  NMR  (100  MHz,  CDCl3):  δc  (ppm)  55.50,  112.79,  118.08,  120.92, 

128.53,  128.62,  129.47,  129.60,  129.89,  130.73,  135.51,  135.86,  136.15,  155.52, 

155.57, 160.07, 161.06. MS: m/z 340, Anal. Calcd for C22H17N3O: C, 77.86; H, 

5.05; N, 12.38; Found: C, 78,55; H, 5.18; N, 12.54. 
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6.   5,6-Bis(4-methoxyphenyl)-3-methyl-1,2,4-triazine  (Table  2,  entry  6):  Yellow 

powder. Mp: 122-125 °C (109-113 °C)29; IR (KBr): 2932, 2838, 1607, 1577, 1255, 

832; 1H NMR (90 MHz, DMSO-d6): δH (ppm) 2.81 (s, CH3, 3H), 3.34 (s, OCH3, 

6H), 6.936-7.450 (m, CH aromatic, 8H). MS: m/z 307. 
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7.   3-Phenyl-5,6-di(p-tolyl)-1,2,4-triazine (Table 2, entry 7): Yellow powder. Mp: 165- 

166 °C (168 °C)
28

; IR (KBr): 3062, 3032, 1608, 1490, 1366, 697; 
1
H NMR (400 MHz, 

CDCl3): δH (ppm) 2.42 (s, CH3, 3H), 2.42 (s, CH3, 3H), 7.19-8.69 (m, CH aromatic, 13H). 
13

C NMR (100 MHz, CDCl3): δc  (ppm) 21.43, 21.52, 128.27, 128.78, 129.25, 129.30, 
129.33, 129.80, 131.39, 132.83, 133.182, 134.96, 139.64, 141.14, 155.31, 155.38, 160.96. 
MS: m/z 337. Anal. Calcd for C23H19N3: C, 81.87; H, 5.68; N, 12.45  Found: C, 83.07; H, 

5.78; N, 12.44. 
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8.   5,6-Dimethyl-3-(pyridin-4-yl)-1,2,4-triazine (Table 2, entry 8): Yellowish powder. Mp: 

119-121 °C; IR (KBr): 2957, 2925, 2855, 1597, 1518, 1397, 1384, 783; 
1
H NMR (400 

MHz, DMSO-d6): δH  (ppm) 2.61 (s, CH3, 3H), 2.68 (s, CH3, 3H), 8.26-8.80 (m, CH 

aromatic, 4H). 
13

C NMR (100 MHz, DMSO-d6): δc  (ppm) 19.76, 22.24, 121.60, 142.68, 
151.12, 158.50, 159.80, 160.686. MS: m/z 186. 
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9.   5,6-Diphenyl-3-(pyridin-4-yl)-1,2,4-triazine (Table 2, entry 9): Yellow powder. Mp: 

163-164 °C; 
1
H NMR (400 MHz CDCl3): δH (ppm) 7.28-8.87 (m, CH aromatic, 14H). 

13
C 

NMR (100 MHz, CDCl3): δc  (ppm) 121.87, 128.68, 128.75, 129.52, 129.87, 130.02, 

131.11, 135,07, 135.32, 142.19, 150.76, 155.95, 156.74, 159.64. MS: m/z 310. Anal. 

Calcd for C20H14N4: C, 77.40; H, 4.55; N, 18.05 Found: C, 77.48; H, 4.33; N, 17.71. 
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10. 5,6-Bis(4-methoxyphenyl)-3-(pyridin-4-yl)-1,2,4-triazine (Table 2, entry 10): Yellow 

powder. Mp: 155-157 °C; IR (KBr): 3071, 3034, 2936, 2839, 1603, 1576, 1485, 1257, 

828; 1H NMR (400 MHz, DMSO-d6): δH (ppm) 3.80 (s, OCH3, 3H), 3.81 (s, OCH3, 

3H), 6.98-8.86 (m, CH aromatic, 12CH). 13C NMR (100 MHz, DMSO-d6): δc (ppm) 

55.74, 55.87, 114.54, 114.62, 121.84, 127.75, 128.05, 131.19, 132.00, 142.46, 151.21, 

155.37, 156.47, 158.91, 160.92, 161.99. MS: m/z 370. 
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11. 3,5,6-Tri(p-tolyl)-1,2,4-triazine (Table 2, entry 11): Yellow powder.Mp: 166-167 °C 

(165 °C)
28

; IR (KBr): 3031, 2918, 2863, 1610, 1490, 819.55; 
1
H NMR (400 MHz CDCl3): 

δH (ppm) 2.41 (s, CH3, 3H), 2.41 (s, CH3, 3H), 2.48 (s, CH3, 3H), 7.19-8.58 (m, CH 

aromatic, 12H). 
13

C NMR (100 MHz, CDCl3): δc  (ppm) 21.43, 21.52, 21.64, 128.23, 

129.23, 129.28, 129.30, 129.56, 129.79, 132.22, 132.93, 133.28, 139.52, 141.04, 141.79, 

155.13, 155.24, 161.03. MS: m/z 351. 
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12. 3-(Pyridin-4-yl)-5,6-di(p-tolyl)-1,2,4-triazine (Table 2, entry 12): Yellow powder. 

Mp: 145-147 °C; IR (KBr): 3066, 3031, 2979, 1608, 1492, 1390, 697; 
1
H NMR (400 

MHz CDCl3): δH  (ppm) 2.42 (s, CH3, 6H), 7.20-8.86 (m, CH aromatic, 12H). 
13

C 

NMR (100 MHz, CDCl3): δc  (ppm) 21.46, 21.54, 121.81, 129.35, 129.39, 129.46, 

129.80, 132.37, 132.61, 140.19, 141.65, 142.38, 150.69, 155.71, 156.55, 159.30. MS: 

m/z 338. 
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13. 3-(3-Methoxyphenyl)-5,6-bis(4-methoxyphenyl)-1,2,4-triazine (Table 2, entry 13): 

Yellow powder. Mp: 139-140 °C; IR (KBr):3070, 2936, 2836, 1604, 1579, 1498, 

1255, 1175; 
1
H NMR (400 MHz CDCl3): δH (ppm) 3.86 (s, OCH3, 3H), 3.86 (s, OCH3, 

3H), 3.94 (s, OCH3, 3H), 6.89-8.25 (m,CH aromatic,12H).  
13

C NMR (100 MHz, 

CDCl3): δc (ppm) 55.33, 55.39, 55.48, 112.64, 113.98, 114.11, 117.79, 120.75, 128.14, 

128.18,  129.80,  130.75,  131.54,  136.42,  154.57,  154.80,  160.01,  160.45,  160.72, 

161.75. MS: m/z 399. 
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14. 3,5,6-Triphenyl-1,2,4-triazine (Table 2, entry 14): Yellow powder. Mp: 145-146 

°C; IR (KBr):3058,2923,1600,1577,1504,1391; 
1
H NMR (90 MHz DMSO-d6): δH 

(ppm) 7.10-8.50 (m,CH aromatic,15H) 
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