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S1 General information 

Unless otherwise noted, materials were obtained from commercial suppliers and used 

without further purification. All reactions were performed in a heating mantle in a 

sealed tube otherwise noted. Thin layer chromatography (TLC) was performed using 

silica gel 60 F254 and visualized using UV light. Column chromatography was 

performed with silica gel (mesh 300– 400). 1H NMR and 13C NMR spectra were 

recorded on a Bruker Avance 400 MHz or 600 MHz spectrometer in CDCl3 or DMSO-

d6 with Me4Si as an internal standard. Data were reported as follows: chemical shift in 

ppm (δ), multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, br = broad, and m 

= multiplet), coupling constant in Hertz (Hz) and integration. HRMS and mass data 

were recorded by ESI on a TOF mass spectrometer. 

General procedure for the synthesis of 2 

(a) Cu(OAc)2 as catalyst (≥ 98.0% purity ). 

To a mixture of 6-benzyl-N2,N4-diphenyl-1,3,5-triazine-2,4-diamine (0.25 mmol), 

K2S2O8 (0.5 mmol) in Anhydrous DMA (99.8% purity, water< 30 ppm) was added 

Cu(OAc)2 (10 mol%). The resulting mixture was than sealed and stirred for 8 h at 140°C 

under Argon. After completion of the reaction, the reaction mixture was cooled to room 

temperature and extracted with ethyl acetate. The organic phase was dried over 

anhydrous Na2SO4. The crude residue was obtained after evaporation of the solvent in 

vacuum, and the residue was purified by flash chromatography with petroleum ether 

and ethyl acetate (v/v 10/1) as the eluent to give the pure product. 

(b) NiCl2 as catalyst (≥ 97.0% purity ). 

To a mixture of 6-benzyl-N2,N4-diphenyl-1,3,5-triazine-2,4-diamine (0.25 mmol), 

K2S2O8 (0.5 mmol) in DMA (99.0% purity) was added NiCl2 (5 mol%). The resulting 

mixture was than sealed and stirred for 4 h at 100°C under Argon. After completion of 

the reaction, the reaction mixture was cooled to room temperature and extracted with 

ethyl acetate. The organic phase was dried over anhydrous Na2SO4. The crude residue 

was obtained after evaporation of the solvent in vacuum, and the residue was purified 

by flash chromatography with petroleum ether and ethyl acetate (v/v 10/1) as the eluent 

to give the pure product. 

S2 investigation of intermediate C 

To a mixture of 6-benzyl-N2,N4-diphenyl-1,3,5-triazine-2,4-diamine (1a) (0.25 

mmol), K2S2O8 (0.5 mmol) in Anhydrous DMA (99.8% purity, water< 30 ppm) was 

added Cu(OAc)2 (10 mol%). The resulting mixture was than sealed and stirred for 2 h 

at 140°C under Argon. Intermediate C was observed by LCMS, which suggested that 

C might be the possibly intermediate in the reaction. 



 

 

 

 

Figure 1. LCMS of the reaction in 2h 

S3 Characterization data of products 

N2,N4-diphenyl-6-(1-phenylvinyl)-1,3,5-triazine-2,4-diamine (2a) 

 

Yellow solid, yield 92.5 mg (76%), m.p: 99.8-101.2 ℃. 1H NMR (400 MHz, CDCl3) δ 

7.64-7.51 (m, 5H), 7.51-7.43 (m, 3H),7.39-7.34 (m, 3H), 7.29 (t, J = 7.6 Hz, 4H), 7.07 

(t, J = 7.2 Hz, 2H), 6.62 (s, 1H), 5.85 (s, 1H); 13C NMR (100 MHz, CDCl3) δ 173.0, 

164.3, 147.5, 138.7, 138.3, 129.1, 128.9, 128.8, 127.9, 127.7, 123.5, 120.5; HRMS (ESI) 

[M + H]+ , calcd for C23H20N5: 366.1719, found: 366.1713.  

 



 

 

N2,N4-diphenyl-6-(1-(o-tolyl)vinyl)-1,3,5-triazine-2,4-diamine (2b) 

 

Yellow solid, yield 60.0 mg (63%), m.p: 144.0-145.0 ℃. 1H NMR (400 MHz, CDCl3) 

δ 7.61-7.49 (m, 4H), 7.38-7.29 (m, 5H), 7.27-7.24 (m, 3H), 7.09 (t, J = 6.9 Hz, 1H), 

6.89 (s, 1H), 5.77 (s, 1H), 2.22 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 172.5, 164.5, 

147.8, 139.6, 138.4, 136.6, 129.9, 129.6, 128.8, 127.6, 125.6, 125.0, 123.4, 120.2, 20.3; 

HRMS (ESI) [M + H]+ , calcd for C24H22N5: 380.1875, found: 380.1876. 

 

6-(1-(2-chlorophenyl)vinyl)-N2,N4-diphenyl-1,3,5-triazine-2,4-diamine (2c) 

 

Yellow solid, yield 91.9 mg (92%), m.p: 177.8-179.0 ℃. 1H NMR (400 MHz, CDCl3) 

δ 7.54 (s, 1H), 7.49 – 7.43 (m, 1H), 7.41 – 7.22 (m, 2H), 7.09 (s, 1H), 6.89 (s, 1H), 5.84 

(s, 1H); 13C NMR (100 MHz, CDCl3) δ 171.8, 164.1, 145.8, 138.2, 133.7, 131.5, 129.2, 

128.9, 128.7, 126.6, 126.0, 123.6, 123.5, 120.5; HRMS (ESI) [M + H]+ , calcd for 

C23H19ClN5: 400.1329, found: 400.1331. 

 

N2,N4-diphenyl-6-(3-phenylprop-1-en-2-yl)-1,3,5-triazine-2,4-diamine (2d) 

 

Yellow solid, yield 33.2 mg (34%), m.p: 143.3-144.5 ℃. 1H NMR (400 MHz, CDCl3) 

δ 7.61 (d, J = 7.9 Hz, 4H), 7.36 (t, J = 7.9 Hz, 4H), 7.32-7.27 (m, 4H), 7.26-7.20 (m, 

1H), 7.18 (br, 2H), 7.12 (t, J = 7.3 Hz, 2H), 6.66 (s, 1H), 5.45 (s, 1H), 3.96 (s, 2H); 13C 

NMR (100 MHz, CDCl3) δ 172.4, 164.4, 145.5, 139.8, 138.3, 129.2, 128.8, 128.3, 126.1, 

123.5, 120.5, 38.2; HRMS (ESI) [M + H]+ , calcd for C24H22N5: 380.1875, found: 

380.1875. 

 

6-(but-1-en-2-yl)-N2,N4-diphenyl-1,3,5-triazine-2,4-diamine (2e) 

 



 

 

White solid, yield 42.8 mg (43%), m.p: 160.2-161.1 ℃. 1H NMR (400 MHz, CDCl3) δ 

7.65 (d, J = 7.8 Hz, 4H), 7.37 (t, J = 7.8 Hz, 4H), 7.20 (s, 2H), 7.12 (t, J = 7.3 Hz, 2H), 

6.50 (s, 1H), 5.55 (s, 1H), 2.63 (dd, J = 14.4, 7.1 Hz, 2H), 1.21 (t, J = 7.4 Hz, 3H); 13C 

NMR (100 MHz, CDCl3) δ 172.9, 164.4, 148.0, 138.4, 128.9, 123.5, 120.5, 120.2, 25.1, 

13.1; HRMS (ESI) [M + H]+ , calcd for C19H20N5: 318.1719, found: 318.1714. 

 

N2,N2-dimethyl-N4-phenyl-6-(1-phenylvinyl)-1,3,5-triazine-2,4-diamine (2f) 

  

White solid, yield 52,0 mg (65%), m.p: 128.6-129.4 ℃. 1H NMR (600 MHz, CDCl3) δ 

7.58 (d, J = 7.9 Hz, 2H), 7.51 – 7.45 (m, 2H), 7.40 – 7.31 (m, 3H), 7.27 (t, J = 7.6 Hz, 

2H), 7.09 (s, 1H), 7.01 (t, J = 7.4 Hz, 1H), 6.55 (s, 1H), 5.79 (d, J = 1.8 Hz, 1H), 3.20 

(s, 3H), 3.19 (s, 3H); 13C NMR (150 MHz, CDCl3) δ 171.9, 165.5, 164.1, 147.9, 139.2, 

139.1, 129.1, 128.8, 127.7, 127.5, 122.7, 122.6, 119, 36.3; HRMS (ESI) [M + H]+ , 

calcd for C19H20N5: 318.1719, found: 318.1716. 

 

6-(1-([1,1'-biphenyl]-4-yl)vinyl)-N2,N2-dimethyl-N4-phenyl-1,3,5-triazine-2,4-

diamine (2g) 

 

Light yellow solid, yield 45.2 mg (45%), m.p: 173.2-175.1 ℃. 1H NMR (400 MHz, 

DMSO) δ 9.58 (s, 1H), 7.76 (d, J = 6.7 Hz, 2H), 7.70 (d, J = 7.6 Hz, 2H), 7.67 (d, J = 

8.2 Hz, 2H), 7.54 (d, J = 8.2 Hz, 2H), 7.48 (t, J = 7.6 Hz, 2H), 7.38 (t, J = 7.6 Hz, 1H), 

7.27-7.16 (m, 2H), 6.95 (t, J = 7.1 Hz, 1H), 6.39 (s, 1H), 5.86 (s, 1H), 3.17 (s, 3H), 3.13 

(s, 3H); 13C NMR (100 MHz, DMSO) δ 171.9, 165.5, 164.3, 147.5, 140.4, 140.3, 139.7, 

138.4, 129.6, 129.5, 128.8, 127.9, 127.0, 126.5, 122.4, 120.2, 36.3; HRMS (ESI) [M + 

H]+ , calcd for C19H20N5: 394.2032, found: 394.2030. 

 

6-(1-(4-fluorophenyl)vinyl)-N2,N2-dimethyl-N4-phenyl-1,3,5-triazine-2,4-diamine 

(2h) 

 



 

 

Yellow solid, yield 50.4 mg (60%), m.p: 87.8-89.0 ℃. 1H NMR (400 MHz, CDCl3) δ 

7.62 (d, J = 7.8 Hz, 2H), 7.51-7.43 (m, 2H), 7.32 (t, J = 7.8 Hz, 2H), 7.11-7.04 (m, 3H), 

6.63 (s, 1H), 5.83 (s, 1H), 3.24 (s, 3H), 3.20 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 

164.9, 164.3, 162.5 (d, J = 246.3 Hz), 160.5, 138.6, 134.6, 130.8 (d, J = 8.0 Hz) 128.8, 

123.8, 123.1, 119.9, 119.8, 114.62 (d, J = 21.4 Hz), 36.5. HRMS (ESI) [M + H]+ , calcd 

for C19H19FN5: 336.1624, found: 336.1620.  

 

6-(1-(4-chlorophenyl)vinyl)-N2,N2-dimethyl-N4-phenyl-1,3,5-triazine-2,4-diamine 

(2i) 

 

Yellow solid, yield 58.5 mg (67%), m.p: 103.7-105.3 ℃. 1H NMR (400 MHz, CDCl3) 

δ 7.60 (t, J = 6.6 Hz, 2H), 7.43 (t, J = 6.6 Hz, 2H), 7.37-7.26 (m, 4H), 7.22 (s, 2H), 

7.11-6.96 (m, 1H), 6.61 (s, 1H), 5.80 (d, J = 5.4 Hz, 1H), 3.21 (s, 6H); 13C NMR (100 

MHz, CDCl3) δ 171.4, 165.4, 163.9, 146.8, 139.0, 137.5, 133.4, 130.5, 128.8, 127.8, 

123.2, 122.7, 119.6, 36.3; HRMS (ESI) [M + H]+ , calcd for C19H19ClN5: 352.1329, 

found: 352.1335. 

 

6-(1-(4-bromophenyl)vinyl)-N2,N2-dimethyl-N4-phenyl-1,3,5-triazine-2,4-diamine 

(2j) 

 

Yellow solid, yield 101.3 mg (69%), m.p: 103.3-105.4 ℃. 1H NMR (400 MHz, CDCl3) 

δ 7.61 (d, J = 7.8 Hz, 2H), 7.53-7.48 (m, 2H), 7.40-7.35 (m, 2H), 7.32 (t, J = 7.8 Hz, 

2H), 7.06 (t, J = 7.8 Hz, 1H), 6.63 (s, 1H), 5.83 (d, J = 1.5 Hz, 1H), 3.23 (s, 3H), 3.20 

(s, 3H); 13C NMR (100 MHz, CDCl3) δ 170.8, 165.2, 163.4, 158.2, 146.5, 138.8, 137.8, 

130.8, 128.8, 123.6, 122.9, 121.7, 119.7, 36.4; HRMS (ESI) [M + H]+ , calcd for 

C19H19BrN5: 396.0824, found: 396.0830. 

 

N2,N2-dimethyl-6-(1-phenylvinyl)-N4-(p-tolyl)-1,3,5-triazine-2,4-diamine (2k) 

 



 

 

White solid, yield 54.0 mg (65%), m.p: 142.5-145.0 ℃. 1H NMR (400 MHz, DMSO) 

δ 9.45 (s, 1H), 7.68-7.51 (m, 2H), 7.44 (d, J = 6.6 Hz, 2H), 7.37 (t, J = 6.6 Hz, 2H), 

7.34-7.31 (m, 1H), 7.17-6.89 (m, 2H), 6.35 (s, 1H), 5.77 (d, J = 1.1 Hz, 1H), 3.14 (s, 

2H), 3.10 (s, 3H), 2.23 (s, 3H); 13C NMR (100 MHz, DMSO) δ 171.9, 165.4, 164.2, 

148.0, 139.3, 137.8, 131.2, 129.2, 129.0, 128.2, 127.9, 122.5, 120.2, 36.2, 20.8; HRMS 

(ESI) [M + H]+ , calcd for C20H20N5: 332.1875, found: 332.1876. 

 

N2,N2-dimethyl-6-(1-phenylvinyl)-N4-(4-(trifluoromethoxy)phenyl)-1,3,5-triazine-

2,4-diamine (2l) 

 

White solid, yield 57.7 mg (58%), m.p: 111.0-112.1 ℃. 1H NMR (400 MHz, CDCl3) δ 

7.61 (d, J = 8.6 Hz, 2H), 7.53-7.46 (m, 2H), 7.43-7.32 (m, 3H), 7.14 (d, J = 8.6 Hz, 2H), 

6.60 (s, 1H), 5.83 (d, J = 1.8 Hz, 1H), 3.22 (s, 6H); 13C NMR (100 MHz, CDCl3) δ 

171.6, 165.3, 163.5, 147.5, 144.1, 138.9, 137.7, 129.1, 127.7, 127.5, 123.3, 121.8-119.3 

(m), 121.6, 120.5, 36.4; HRMS (ESI) [M + H]+ , calcd for C20H19F3N5: 402.1542, found: 

402.1541. 

 

N2-benzyl-N4,N4-dimethyl-6-(1-phenylvinyl)-1,3,5-triazine-2,4-diamine (2m) 

 

Yellow solid, yield 60.8 mg (72%), m.p: 143.1-144.5 ℃. 1H NMR (600 MHz, CDCl3) 

δ 7.46 (d, J = 7.0 Hz, 3H), 7.35-7.27 (m, 6H), 7.27-7.22 (m, 2H), 6.39 (s, 1H), 5.73 (s, 

1H), 5.59 (br, 1H), 4.59 (d, J = 5.5 Hz, 2H), 3.12 (s, 6H); 13C NMR (150 MHz, CDCl3) 

δ 171.8, 165.9, 165.5, 148.0, 139.2, 129.2, 129.1, 128.9, 128.5, 127.7, 127.4, 127.1, 

121.9, 44.8, 36.1; HRMS (ESI) [M + H]+ , calcd for C20H22N5: 332.1875, found: 

332.1871. 

 

4-morpholino-N-phenyl-6-(1-phenylvinyl)-1,3,5-triazin-2-amine (2n) 

 

White solid, yield 60.3 mg (67%), m.p: 105.3-106.4 ℃. 1H NMR (400 MHz, CDCl3) δ 

7.56 (d, J = 7.8 Hz, 2H), 7.48 (dd, J = 7.8, 1.7 Hz, 2H), 7.42-7.35 (m, 3H), 7.31 (t, J = 



 

 

7.8 Hz, 2H), 7.07 (t, J = 7.8 Hz, 1H), 6.59 (s, 1H), 5.84 (d, J = 1.7 Hz, 1H), 3.94-3.83 

(m, 4H), 3.81-3.72 (m, 4H); 13C NMR (100 MHz, CDCl3) δ 171.9, 164.8, 163.8, 147.5, 

138.8, 138.6, 129.0, 128.8, 127.8, 127.5, 123.4, 123.1, 119.9, 66.7, 43.8; HRMS (ESI) 

[M + H]+ , calcd for C21H22N5O: 360.1824, found: 360.1829. 

 

N2,N2-dimethyl-6-(1-phenylvinyl)-1,3,5-triazine-2,4-diamine (2o) 

 

Yellow solid, yield 30.3 mg (50%), m.p: 176.7-178.0 ℃. 1H NMR (400 MHz, DMSO) 

δ 7.39 (d, J = 7.0 Hz, 2H), 7.34 (t, J = 7.0 Hz, 2H), 7.30 (t, J = 7.0 Hz, 1H), 6.78 (s, 

2H), 6.24 (d, J = 1.6 Hz, 1H), 5.69 (d, J = 1.6 Hz, 1H), 3.03 (s, 6H); 13C NMR (100 

MHz, DMSO) δ 171.9, 167.3, 165.8, 148.2, 139.5, 128.9, 128.2, 127.8, 121.6, 36.1; 

HRMS (ESI) [M + H]+ , calcd for C13H16N5: 242.1406, found: 242.1406. 

 

N2,N2-dimethyl-6-(1-(o-tolyl)vinyl)-1,3,5-triazine-2,4-diamine (2p) 

 

Yellow solid, yield 42.9 mg (53%), m.p: 183.5-184.9 ℃. 1H NMR (400 MHz, DMSO) 

δ 7.26-7.14 (m, 3H), 7.13-7.04 (m, 1H), 6.73 (s, 2H), 6.55 (d, J = 2.4 Hz, 1H), 5.46 (d, 

J = 2.4 Hz, 1H), 3.00 (s, 6H), 2.06 (s, 3H); 13C NMR (100 MHz, DMSO) δ 171.3, 167.5, 

165.8, 149.0, 140.5, 136.2, 130.0, 129.8, 127.6, 125.7, 123.5, 35.9, 20.4; HRMS (ESI) 

[M + H]+ , calcd for C14H18N5: 256.1562, found: 256.1565. 

 

N2,N2,N4,N4-tetramethyl-6-(1-(m-tolyl)vinyl)-1,3,5-triazine-2,4-diamine (2q) 

 

Colorless oil, yield 46.9 mg (66%). 1H NMR (400 MHz, CDCl3) δ 7.28-7.16 (m, 4H), 

6.83 (d, J = 2.5 Hz, 1H), 5.60 (d, J = 2.5 Hz, 1H), 3.11 (s, 12H), 2.21 (s, 3H); 13C NMR 

(100 MHz, CDCl3) δ 170.3, 165.6, 149.0, 140.6, 136.7, 129.8, 129.1, 126.9, 125.0, 

123.0, 35.8, 20.4; HRMS (ESI) [M + H]+ , calcd for C16H22N5: 284.1870, found: 

284.1870. 

 

N2-phenyl-6-(1-phenylvinyl)-1,3,5-triazine-2,4-diamine (2r) 



 

 

 

Yellow solid, yield 44.1 mg (60%), m.p: 173.0-175.2 ℃. 1H NMR (400 MHz, DMSO) 

δ 9.47 (s, 1H), 7.82-7.65 (m, 2H), 7.49-7.27 (m, 5H), 7.21 (t, J = 7.3 Hz, 2H), 7.12 (br, 

2H), 6.94 (t, J = 7.2 Hz, 1H), 6.24 (s, 1H), 5.75 (s, 1H); 13C NMR (100 MHz, DMSO) 

δ 173.0, 167.4, 164.8, 148.1, 140.4, 139.4, 128.9, 128.8, 128.3, 127.9, 122.3, 121.8, 

120.3; HRMS (ESI) [M + H]+ , calcd for C17H15N5: 289.1327, found: 289.1326. 

 

  



 

 

S4 NMR spectra of Products 
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