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Copper-catalyzed decarboxylation of α,α-difluoroarylacetic acid
with 1,2,4-triazine-3,5(2H,4H)-dione 
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General experimental procedure 
In a Schlenk tube, 1,2,4-triazine-3,5(2H,4H)-dione (1, 0.5 mmol), α,α-difluoroarylacetic acid (2, 0.75 mmol), CuI (20 mol%), NaHCO3 (1.0 mmol), (NH4)2S2O8 (2.0 mmol), and DMSO (2.0 mL) were sequentially added, and the mixture was purged with nitrogen. The reaction mixture was then heated to 60°C and maintained at this temperature for 4 h, with the progress of the reaction monitored by TLC. Upon completion of the reaction, water was added to the mixture, which was subsequently extracted with dichloromethane (30 mL) and washed with saturated sodium chloride solution (10 mL × 3). The organic layer was dried over anhydrous Na2SO4 and concentrated under vacuum. The residue was purified by silica gel column chromatography using a petroleum ether/ethyl acetate eluent to yield the desired 6-substituted 1,2,4-triazine-3,5(2H,4H)-dione (3).

[bookmark: _Hlk186824904]6-(difluoro(phenyl)methyl)-2,4-dimethyl-1,2,4-triazine-3,5(2H,4H)-dione (3a)
[bookmark: _Hlk186836612][bookmark: _Hlk195001227]Yield: 86% ; White solid; m. p. 100.7-102.1℃. 1H NMR (400 MHz, CDCl3) δ 7.63 (d, J = 5.9 Hz, 2H), 7.46 (s, 3H), 3.70 (s, 3H), 3.31 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 153.24, 148.93, 137.24, 136.93, 136.63, 134.55, 134.29, 134.02, 130.52, 128.37, 125.91, 125.85, 125.79, 119.09, 116.64, 114.19, 40.16, 27.29. 19F NMR (376 MHz, CDCl3) δ -98.04. HRMS (ESI-Q-TOF, m/z) calcd for C12H11N3O2F2Na [M+Na]+: 290.0717, found [M+Na]+: 290.0714.

[bookmark: _Hlk186836924]2,4-di(but-2-yn-1-yl)-6-(difluoro(phenyl)methyl)-1,2,4-triazine-3,5(2H,4H)-dione (3b)
[bookmark: _Hlk186836981]Yield: 38% ; White solid; m.p.113.6-115.0℃. 1H NMR (400 MHz, CDCl3) δ 7.65 (d, J = 6.7 Hz, 2H), 7.45 (d, J = 5.9 Hz, 3H), 4.74 (s, 2H), 4.58 (s, 2H), 1.84 (s, 3H), 1.76 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 152.05, 147.39, 138.06, 137.75, 137.44, 134.37, 134.11, 133.85, 130.55, 128.36, 126.05, 125.99, 125.94, 119.02, 116.57, 114.11, 82.37, 79.95, 71.57, 71.31, 42.75, 30.75, 3.64. 19F NMR (376 MHz, CDCl3) δ -97.84. HRMS (ESI-Q-TOF, m/z) calcd for C18H15N3O2F2Na [M+Na]+: 366.1030, found [M+Na]+: 366.1034.

[bookmark: _Hlk186882155]Diethyl 2,2'-(6-(difluoro(phenyl)methyl)-3,5-dioxo-1,2,4-triazine-2,4(3H,5H)-diyl)diacetate (3c) 
Yield: 50% ; White solid; m.p.80.1-81.7℃. 1H NMR (400 MHz, CDCl3) δ 7.60 (d, J = 6.5 Hz, 2H), 7.45 (d, J = 6.7 Hz, 3H), 4.76 (s, 2H), 4.61 (s, 2H), 4.27 (d, J = 7.1 Hz, 2H), 4.19 (d, J = 7.1 Hz, 2H), 1.31 (t, J = 7.1 Hz, 3H), 1.24 (t, J = 7.1 Hz, 3H). 13C NMR (101 MHz, CDCl3) δ 166.70, 166.00, 152.28, 148.29, 138.30, 137.99, 137.68, 134.12, 133.86, 133.60, 130.67, 128.47, 125.88, 125.82, 125.77, 118.86, 116.41, 113.94, 62.22, 62.12, 53.09, 41.49, 14.09, 13.99. 19F NMR (376 MHz, CDCl3) δ -97.81. HRMS (ESI-Q-TOF, m/z) calcd for C18H19N3O6F2Na [M+Na]+: 434.1140, found [M+Na]+: 434.1137.

[bookmark: _Hlk186882766]6-(difluoro(phenyl)methyl)-2,4-dipentyl-1,2,4-triazine-3,5(2H,4H)-dione (3d) 
[bookmark: _Hlk186882836]Yield: 49% ; White solid; m.p. 117.1-118.4℃. 1H NMR (400 MHz, CDCl3) δ 7.61 (d, J = 5.8 Hz, 2H), 7.45 (d, J = 5.3 Hz, 3H), 3.99 (t, J = 7.1 Hz, 2H), 3.90 – 3.80 (m, 2H), 1.75 (dd, J = 14.1, 7.1 Hz, 2H), 1.60 (d, J = 7.1 Hz, 2H), 1.32 (dd, J = 12.3, 5.8 Hz, 8H), 0.94 – 0.85 (m, 6H). 13C NMR (101 MHz, CDCl3) δ 152.91, 148.53, 137.30, 137.00, 136.69, 134.76, 134.50, 134.23, 130.41, 128.96, 128.55, 128.34, 125.86, 125.80, 125.75, 119.30, 116.85, 114.40, 52.22, 41.21, 28.94, 28.47, 27.73, 26.72, 22.34, 22.22, 13.92, 13.90. 19F NMR (376 MHz, CDCl3) δ -97.93. HRMS (ESI-Q-TOF, m/z) calcd for C20H27N3O2F2Na [M+Na]+: 402.1969, found [M+Na]+: 402.1966.

2,4-bis(cyclopropylmethyl)-6-(difluoro(phenyl)methyl)-1,2,4-triazine-3,5(2H,4H)-dione (3e) 
Yield: 39% ; White solid; m.p.103.7-104.5℃. 1H NMR (400 MHz, CDCl3) δ 7.61 (d, J = 6.3 Hz, 2H), 7.46 (s, 3H), 3.85 (d, J = 7.2 Hz, 2H), 3.79 (d, J = 7.1 Hz, 2H), 1.27 – 1.19 (m, 2H), 0.55 (d, J = 7.1 Hz, 2H), 0.48 (d, J = 7.2 Hz, 2H), 0.41 – 0.33 (m, 4H). 13C NMR (101 MHz, CDCl3) δ 153.22, 148.89, 137.43, 137.12, 136.81, 134.79, 134.53, 134.26, 130.39, 129.01, 128.53, 128.30, 126.59, 125.93, 125.87, 125.82, 125.45, 119.48, 117.04, 114.60, 56.95, 45.73, 9.94, 9.30, 3.95, 3.57. 19F NMR (376 MHz, CDCl3) δ -97.78. HRMS (ESI-Q-TOF, m/z) calcd for C18H19N3O2F2Na [M+Na]+: 370.1343, found [M+Na]+: 370.1342. 

2,4-dibenzyl-6-(difluoro(phenyl)methyl)-1,2,4-triazine-3,5(2H,4H)-dione (3f) 
Yield: 41% ; White solid; m.p.97.8-98.7℃. 1H NMR (400 MHz, CDCl3) δ 7.56 (d, J = 7.0 Hz, 2H), 7.46 (s, 5H), 7.35 – 7.28 (m, 8H), 5.07 (s, 2H), 5.02 (s, 2H). 13C NMR (101 MHz, CDCl3) δ 152.82, 148.50, 137.94, 137.63, 137.31, 135.01, 134.71, 134.50, 134.24, 133.98, 130.48, 129.71, 129.47, 129.06, 128.83, 128.72, 128.66, 128.62, 128.35, 128.31, 128.08, 126.00, 125.94, 125.88, 119.47, 117.03, 114.60, 55.80, 44.39. 19F NMR (376 MHz, CDCl3) δ -97.71. HRMS (ESI-Q-TOF, m/z) calcd for C24H19N3O2F2Na [M+Na]+: 442.1343, found [M+Na]+: 442.1343.

[bookmark: _Hlk186835267]6-(difluoro(phenyl)methyl)-2,4-bis(4-fluorobenzyl)-1,2,4-triazine-3,5(2H,4H)-dione (3g)
[bookmark: _Hlk186835318]Yield: 56% ; White solid; m.p.110.5-111.2℃. 1H NMR (400 MHz, CDCl3) δ 7.55 (d, J = 7.3 Hz, 2H), 7.46 (d, J = 4.0 Hz, 5H), 7.35 – 7.27 (m, 2H), 7.00 (dt, J = 16.2, 8.1 Hz, 4H), 5.03 (s, 2H), 4.98 (s, 2H). 13C NMR (101 MHz, CDCl3) δ 164.11, 163.88, 161.65, 161.42, 152.69, 148.41, 137.79, 137.47, 134.61, 134.38, 134.12, 133.86, 131.81, 131.72, 131.53, 131.45, 131.10, 131.01, 130.80, 130.76, 130.67, 130.55, 130.45, 130.42, 128.37, 125.96, 125.90, 125.84, 119.44, 117.00, 115.88, 115.67, 115.64, 115.43, 114.57, 54.99, 43.68. 19F NMR (376 MHz, CDCl3) δ -97.74, -112.87, -113.25. HRMS (ESI-Q-TOF, m/z) calcd for C24H17N3O2F4Na [M+Na]+: 478.1155, found [M+Na]+: 478.1156.

2,4-bis(4-chlorobenzyl)-6-(difluoro(phenyl)methyl)-1,2,4-triazine-3,5(2H,4H)-dione (3h)
[bookmark: _Hlk186836208]Yield: 69% ; White solid; m.p.127.9-129.3℃. 1H NMR (400 MHz, CDCl3) δ 7.54 (d, J = 6.9 Hz, 2H), 7.47 (t, J = 8.7 Hz, 3H), 7.39 (d, J = 8.1 Hz, 2H), 7.34 – 7.26 (m, 4H), 7.24 (s, 2H), 5.03 (s, 2H), 4.97 (s, 2H). 13C NMR (101 MHz, CDCl3) δ 152.63, 148.37, 138.18, 137.86, 137.54, 134.75, 134.37, 134.05, 133.79, 133.31, 132.95, 131.22, 130.58, 130.52, 129.05, 128.85, 128.39, 125.95, 125.89, 125.83, 119.41, 116.95, 114.50, 55.05, 43.75. 19F NMR (376 MHz, CDCl3) δ -97.75. HRMS (ESI-Q-TOF, m/z) calcd for C24H17N3O2F2NaCl2 [M+Na]+: 510.0564, found [M+Na]+: 510.0561.

[bookmark: _Hlk186837805]2,4-bis(4-bromobenzyl)-6-(difluoro(phenyl)methyl)-1,2,4-triazine-3,5(2H,4H)-dione (3i) 
Yield: 80% ; White solid; m.p.132.0-133.2℃. 1H NMR (400 MHz, CDCl3) δ 7.54 (d, J = 8.0 Hz, 2H), 7.49 – 7.41 (m, 7H), 7.33 (d, J = 7.4 Hz, 2H), 7.19 (d, J = 7.7 Hz, 2H), 5.01 (s, 2H), 4.96 (s, 2H). 13C NMR (101 MHz, CDCl3) δ 152.61, 148.35, 138.24, 137.87, 137.56, 134.28, 134.02, 133.79, 133.42, 132.03, 131.82, 131.53, 130.81, 130.59, 128.39, 125.94, 125.88, 125.82, 122.94, 122.58, 116.93, 114.50, 55.11, 43.81. 19F NMR (376 MHz, CDCl3) δ -97.77. HRMS (ESI-Q-TOF, m/z) calcd for C24H17N3O2F2NaBr2 [M+Na]+: 597.9553, found [M+Na]+: 597.9551.

[bookmark: _Hlk186881508][bookmark: _Hlk186878967]6-(difluoro(phenyl)methyl)-2,4-bis(4-(trifluoromethyl)benzyl)-1,2,4-triazine-3,5(2H,4H)-dione (3j)
Yield: 74% ; White solid; m.p.113.0-114.6℃. 1H NMR (400 MHz, CDCl3) δ 7.61 (d, J = 7.7 Hz, 2H), 7.55 (d, J = 10.2 Hz, 6H), 7.46 (dd, J = 17.9, 9.7 Hz, 5H), 5.13 (s, 2H), 5.06 (s, 2H). 13C NMR (101 MHz, CDCl3) δ 152.56, 148.40, 138.54, 138.21, 138.10, 134.18, 133.92, 133.66, 131.12, 130.79, 130.66, 130.46, 130.00, 129.40, 128.42, 126.83, 125.92, 125.86, 125.80, 125.72, 125.69, 125.65, 125.62, 125.27, 125.23, 122.56, 122.52, 119.32, 116.88, 114.42, 55.19, 43.95. 19F NMR (376 MHz, CDCl3) δ -62.73, -97.86. HRMS (ESI-Q-TOF, m/z) calcd for C26H17N3O2F8Na [M+Na]+: 578.1091, found [M+Na]+: 578.1091.

6-(difluoro(phenyl)methyl)-2,4-bis(4-methylbenzyl)-1,2,4-triazine-3,5(2H,4H)-dione (3k)
Yield: 65% ; White solid; m.p.155.3-156.6℃. 1H NMR (400 MHz, CDCl3) δ 7.56 (d, J = 7.3 Hz, 2H), 7.45 (d, J = 7.4 Hz, 3H), 7.36 (d, J = 7.6 Hz, 2H), 7.22 (d, J = 7.8 Hz, 2H), 7.12 (dd, J = 14.0, 7.7 Hz, 4H), 4.99 (d, J = 20.1 Hz, 4H), 2.33 (d, J = 13.8 Hz, 6H). 13C NMR (101 MHz, CDCl3) δ 152.86, 148.46, 138.46, 138.14, 137.83, 137.52, 137.21, 134.57, 134.31, 134.05, 132.12, 131.76, 130.45, 129.76, 129.48, 129.31, 129.05, 128.85, 128.68, 128.33, 126.01, 125.95, 125.90, 119.52, 117.06, 114.62, 55.58, 44.10, 21.23, 21.19. 19F NMR (376 MHz, CDCl3) δ -97.66. HRMS (ESI-Q-TOF, m/z) calcd for C26H23N3O2F2Na [M+Na]+: 470.1656, found [M+Na]+: 470.1653.

6-(difluoro(phenyl)methyl)-2,4-bis(3-methylbenzyl)-1,2,4-triazine-3,5(2H,4H)-dione (3l) 
[bookmark: _Hlk186881542]Yield: 47% ; White solid; m.p.100.3-101.7℃. 1H NMR (400 MHz, CDCl3) δ 7.57 (d, J = 7.0 Hz, 2H), 7.45 (d, J = 7.5 Hz, 3H), 7.25 – 7.07 (m, 8H), 5.01 (d, J = 19.4 Hz, 4H), 2.32 (d, J = 13.3 Hz, 6H). 13C NMR (101 MHz, CDCl3) δ 152.85, 148.51, 138.55, 138.38, 137.89, 137.58, 137.26, 134.96, 134.69, 134.57, 134.30, 134.04, 130.47, 130.25, 129.63, 129.33, 129.04, 128.71, 128.54, 128.33, 126.69, 126.05, 126.02, 125.96, 125.90, 119.54, 117.09, 114.66, 55.76, 44.33, 21.40, 21.36. 19F NMR (376 MHz, CDCl3) δ -98.01. HRMS (ESI-Q-TOF, m/z) calcd for C26H23N3O2F2Na [M+Na]+: 470.1656, found [M+Na]+: 470.1652.

4-((6-(difluoro(phenyl)methyl)-4-(4-isocyanobenzyl)-3,5-dioxo-4,5-dihydro-1,2,4-triazin-2(3H)-yl)methyl)benzonitrile (3m)
[bookmark: _Hlk195121923][bookmark: _Hlk186880351]Yield: 64% ; White solid; m.p.151.9-152.6℃. 1H NMR (400 MHz, CDCl3) δ 7.64 (d, J = 7.6 Hz, 2H), 7.59 (d, J = 7.7 Hz, 2H), 7.54 (d, J = 5.6 Hz, 4H), 7.50 – 7.41 (m, 5H), 5.12 (s, 2H), 5.04 (s, 2H). 13C NMR (101 MHz, CDCl3) δ 152.48, 148.38, 139.62, 139.28, 138.59, 138.27, 137.94, 134.04, 133.78, 133.52, 132.69, 132.51, 130.75, 130.35, 129.73, 128.46, 125.90, 125.85, 125.79, 119.24, 118.39, 118.27, 116.79, 112.78, 112.40, 55.24, 44.06. 19F NMR (376 MHz, CDCl3) δ -97.99. HRMS (ESI-Q-TOF, m/z) calcd for C26H17N5O2F2Na [M+Na]+: 492.1248, found [M+Na]+: 492.1245.

6-(difluoro(phenyl)methyl)-2,4-bis(4-nitrobenzyl)-1,2,4-triazine-3,5(2H,4H)-dione (3n) 
Yield: 29% ; White solid; m.p. 99.8-101.2℃. 1H NMR (400 MHz, CDCl3) δ 8.17 (dd, J = 21.9, 7.9 Hz, 4H), 7.60 (d, J = 7.9 Hz, 2H), 7.55 (d, J = 6.9 Hz, 2H), 7.48 (t, J = 8.5 Hz, 5H), 5.18 (s, 2H), 5.09 (s, 2H). 13C NMR (101 MHz, CDCl3) δ 152.47, 148.38, 148.08, 147.81, 141.51, 141.12, 138.39, 133.75, 130.77, 130.57, 129.96, 128.48, 125.91, 125.85, 125.79, 124.08, 123.88, 116.79, 54.93, 43.76. 19F NMR (376 MHz, CDCl3) δ -97.89. HRMS (ESI-Q-TOF, m/z) calcd for C24H17N5O6F2Na [M+Na]+: 532.1045, found [M+Na]+: 532.1041.
6-(difluoro(phenyl)methyl)-2,4-bis(2-(4-fluorophenyl)-2-oxoethyl)-1,2,4-triazine-3,5(2H,4H)-dione (3o) 
Yield: 40% ; White solid; m.p.85.1-86.3℃. 1H NMR (400 MHz, CDCl3) δ 8.05 – 7.95 (m, 4H), 7.62 (d, J = 5.7 Hz, 2H), 7.46 (s, 3H), 7.24 – 7.13 (m, 4H), 5.47 (s, 2H), 5.30 (s, 2H). 13C NMR (101 MHz, CDCl3) δ 189.30, 188.20, 167.72, 167.59, 165.16, 165.04, 152.57, 148.69, 138.11, 137.81, 134.31, 133.95, 133.69, 130.94, 130.85, 130.73, 130.67, 130.56, 130.53, 130.15, 128.51, 128.41, 125.90, 125.85, 125.79, 118.97, 116.46, 116.30, 116.24, 116.08, 57.81, 46.44. 19F NMR (376 MHz, CDCl3) δ -97.51, -102.24, -102.69. HRMS (ESI-Q-TOF, m/z) calcd for C26H17N3O4F4Na [M+Na]+: 534.1053, found [M+Na]+: 534.1052.

[bookmark: _Hlk186826070]2,4-bis(2-(4-chlorophenyl)-2-oxoethyl)-6-(difluoro(phenyl)methyl)-1,2,4-triazine-3,5(2H,4H)-dione (3p)
[bookmark: _Hlk186826321]Yield: 55% ; White solid; m.p.100.2-101.3℃. 1H NMR (400 MHz, CDCl3) δ 7.90 (dd, J = 15.5, 8.3 Hz, 4H), 7.61 (d, J = 7.9 Hz, 2H), 7.53 – 7.44 (m, 7H), 5.46 (s, 2H), 5.29 (s, 2H). 13C NMR (101 MHz, CDCl3) δ 189.74, 188.64, 152.53, 148.64, 141.03, 140.79, 138.45, 138.14, 133.91, 133.65, 132.55, 132.38, 131.99, 130.69, 130.11, 129.52, 129.51, 129.45, 129.30, 128.84, 128.51, 126.44, 125.90, 125.84, 125.78, 116.51, 114.05, 57.85, 57.85, 46.49, 46.49. 19F NMR (376 MHz, CDCl3) δ -97.52. HRMS (ESI-Q-TOF, m/z) calcd for C26H17N3O4F2NaCl2 [M+Na]+: 566.0462, found [M+Na]+: 566.0461.

[bookmark: _Hlk186826724]6-(difluoro(phenyl)methyl)-2,4-bis(2-oxo-2-(4-(trifluoromethyl)phenyl)ethyl)-1,2,4-triazine-3,5(2H,4H)-dione (3q)
[bookmark: _Hlk186826927]Yield: 52% ; White solid; m.p.100.2-101.8℃. 1H NMR (400 MHz, CDCl3) δ 8.07 (dd, J = 16.6, 7.9 Hz, 4H), 7.79 (dd, J = 18.5, 7.9 Hz, 4H), 7.62 (d, J = 5.6 Hz, 2H), 7.47 (s, 3H), 5.51 (s, 2H), 5.34 (s, 2H). 13C NMR (101 MHz, CDCl3) δ 190.11, 189.08, 152.45, 148.60, 138.61, 138.30, 136.86, 136.68, 135.80, 135.59, 135.47, 135.26, 133.83, 133.57, 130.75, 128.53, 126.17, 126.14, 126.09, 126.04, 126.01, 125.88, 125.83, 125.77, 124.70, 121.97, 118.94, 116.48, 114.04, 58.06, 46.72. 19F NMR (376 MHz, CDCl3) δ -63.29, -97.56. HRMS (ESI-Q-TOF, m/z) calcd for C28H17N3O4F8Na [M+Na]+: 634.0989 , found [M+Na]+: 634.0991.

[bookmark: _Hlk186827733]6-(difluoro(phenyl)methyl)-2,4-bis(2-(4-methoxyphenyl)-2-oxoethyl)-1,2,4-triazine-3,5(2H,4H)-dione (3r) 
[bookmark: _Hlk186827844]Yield: 67% ; White solid; m.p.90.5-91.5℃. 1H NMR (400 MHz, CDCl3) δ 7.94 (dd, J = 12.8, 8.7 Hz, 4H), 7.63 (d, J = 4.8 Hz, 2H), 7.45 (s, 3H), 6.97 (dd, J = 17.6, 8.3 Hz, 4H), 5.45 (s, 2H), 5.29 (s, 2H), 3.89 (d, J = 9.9 Hz, 6H). 13C NMR (101 MHz, CDCl3) δ 189.24, 188.08, 164.42, 164.25, 152.73, 148.77, 137.87, 134.11, 130.79, 130.57, 130.48, 128.46, 128.21, 127.35, 127.16, 125.94, 125.88, 125.83, 116.59, 114.22, 114.15, 114.07, 113.83, 57.68, 55.61, 55.56, 46.28. 19F NMR (376 MHz, CDCl3) δ -97.44. HRMS (ESI-Q-TOF, m/z) calcd for C28H23N3O6F2Na [M+Na]+: 558.1453 , found [M+Na]+: 558.1457.

[bookmark: _Hlk186830830]6-(difluoro(4-fluorophenyl)methyl)-2,4-dimethyl-1,2,4-triazine-3,5(2H,4H)-dione (3s)
[bookmark: _Hlk186830943]Yield: 49% ; White solid; m.p.100.2-100.9℃. 1H NMR (400 MHz, CDCl3) δ 7.66 – 7.57 (m, 2H), 7.13 (t, J = 8.3 Hz, 2H), 3.70 (s, 3H), 3.32 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 165.80, 165.16, 162.69, 153.23, 148.89, 136.68, 136.46, 130.31, 130.06, 128.23, 118.84, 116.38, 115.61, 115.39, 40.19, 27.31. 19F NMR (376 MHz, CDCl3) δ -97.23, -109.91. HRMS (ESI-Q-TOF, m/z) calcd for C12H10N3O2F3Na [M+Na]+: 308.0623 , found [M+Na]+: 308.0619.

[bookmark: _Hlk186831308]6-((4-chlorophenyl)difluoromethyl)-2,4-dimethyl-1,2,4-triazine-3,5(2H,4H)-dione (3t) 
[bookmark: _Hlk186831428]Yield: 50% ; White solid; m.p.108.6-110.0℃. 1H NMR (400 MHz, CDCl3) δ 7.57 (d, J = 8.3 Hz, 2H), 7.42 (d, J = 8.2 Hz, 2H), 3.70 (s, 3H), 3.31 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 153.21, 148.84, 136.81, 136.51, 136.20, 133.06, 132.79, 132.52, 128.69, 127.50, 127.45, 127.39, 118.75, 116.30, 113.85, 40.22, 27.33. 19F NMR (376 MHz, CDCl3) δ -98.06. HRMS (ESI-Q-TOF, m/z) calcd for C12H10N3O2F2NaCl [M+Na]+: 324.0327 , found [M+Na]+: 324.0324.

[bookmark: _Hlk186831853]6-((4-bromophenyl)difluoromethyl)-2,4-dimethyl-1,2,4-triazine-3,5(2H,4H)-dione (3u) 
Yield: 59% ; White solid; m.p.136.1-137.5℃. 1H NMR (400 MHz, CDCl3) δ 7.58 (d, J = 8.0 Hz, 2H), 7.50 (d, J = 8.4 Hz, 2H), 3.70 (s, 3H), 3.31 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 153.20, 148.82, 136.73, 136.43, 136.13, 133.57, 133.30, 133.03, 131.65, 127.72, 127.67, 127.61, 125.13, 118.80, 116.35, 113.91, 40.22, 27.33. 19F NMR (376 MHz, CDCl3) δ -98.26. HRMS (ESI-Q-TOF, m/z) calcd for C12H10N3O2F2NaBr [M+Na]+: 367.9822 , found [M+Na]+: 367.9826.

[bookmark: _Hlk186832521]6-(difluoro(4-(trifluoromethyl)phenyl)methyl)-2,4-dimethyl-1,2,4-triazine-3,5(2H,4H)-dione (3v) 
Yield: 43% ; White solid; m.p.120.6-121.8℃. 1H NMR (400 MHz, CDCl3) δ 7.74 (dd, J = 22.0, 8.0 Hz, 4H), 3.70 (s, 3H), 3.32 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 153.19, 148.78, 137.89, 136.20, 132.46, 126.64, 126.58, 126.52, 125.47, 125.44, 124.99, 122.30, 116.07, 113.63, 40.26, 40.26, 27.35, 27.35. 19F NMR (376 MHz, CDCl3) δ -62.97, -98.75. HRMS (ESI-Q-TOF, m/z) calcd for C13H10N3O2F5Na [M+Na]+: 358.0591 , found [M+Na]+: 358.0592.

6-(difluoro(3-methoxyphenyl)methyl)-2,4-dimethyl-1,2,4-triazine-3,5(2H,4H)-dione (3w)
[bookmark: _Hlk206171386]Yield: 88% ; White solid; m.p.100.1-101.2℃. 1H NMR (400 MHz, CDCl3) δ 7.35 (t, J = 7.9 Hz, 1H), 7.21 – 7.13 (m, 2H), 6.99 (d, J = 7.7 Hz, 1H), 3.84 (s, 3H), 3.70 (s, 3H), 3.31 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 159.50, 153.21, 148.92, 137.16, 136.85, 136.48, 135.94, 135.68, 135.41, 129.57, 118.89, 118.13, 118.07, 118.01, 116.42, 116.16, 113.98, 111.43, 55.42, 40.17, 27.30. 19F NMR (376 MHz, CDCl3) δ -97.87. HRMS (ESI-Q-TOF, m/z) calcd for C13H13N3O3F2Na [M+Na]+: 320.0823 , found [M+Na]+: 320.0820.

6-(1,1-difluoroethyl)-2,4-dimethyl-1,2,4-triazine-3,5(2H,4H)-dione(3x)
Yield: 68% ; White solid; m.p.101.3-102.2℃. 1H NMR (400 MHz, Chloroform-d) δ 3.69 (s, 3H), 3.37 (s, 3H), 1.98 (t, J = 18.7 Hz, 3H). 13C NMR (101 MHz, CDCl3) δ 153.43, 148.92, 136.85, 136.56, 136.26, 120.94, 118.56, 116.17, 40.05, 27.33, 22.64, 22.38, 22.12. 19F NMR (377 MHz, CDCl3) δ -93.05. HRMS (ESI-Q-TOF, m/z) calcd for C7H9N3O2F2Na [M+Na]+: 228.0561 , found [M+Na]+: 228.0559.
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[bookmark: _Hlk186888727]图S1 1-1 HR Mass spectrum (ESI) of compound 3a
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图S1 1-2 HR Mass spectrum (ESI) of compound 3a
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[bookmark: _Hlk186889526]图S1 1-3  1H-NMR spectrum (CDCl3, 400 MHZ) of compound 3a
[image: ]
图 S1 1-4  13C-NMR spectrum (CDCl3, 101 MHZ) of compound 3a
[image: ]
[bookmark: _Hlk194951372]图S1 1-5  19F-NMR spectrum (CDCl3, 376 MHZ) of compound 3a
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[bookmark: _Hlk186888766]图S1 2-1 HR Mass spectrum (ESI) of compound 3b
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图S1 2-2 HR Mass spectrum (ESI) of compound 3b
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[bookmark: _Hlk186890438]图S1 2-3  1H-NMR spectrum (CDCl3, 400 MHZ) of compound 3b
[image: ]
[bookmark: _Hlk186890459]图S1 2-4  13C-NMR spectrum (CDCl3, 101 MHZ) of compound 3b
[image: ]
图S1 2-5  19F-NMR spectrum (CDCl3, 376 MHZ) of compound 3b
[image: ]
[bookmark: _Hlk186890584]图S1 3-1 HR Mass spectrum (ESI) of compound 3c
[image: ]
[bookmark: _Hlk186890591]图S1 3-2 HR Mass spectrum (ESI) of compo und 3c
[bookmark: _Hlk186891017][image: ]
图S1 3-3  1H-NMR spectrum (CDCl3, 400 MHZ) of compound 3c
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[bookmark: _Hlk186891038]图S1 3-4  13C-NMR spectrum (CDCl3, 101 MHZ) of compound 3c
[image: ]
图S1 3-5  19F-NMR spectrum (CDCl3, 376 MHZ) of compound 3c
[image: ]
[bookmark: _Hlk186891193]图S1 4-1 HR Mass spectrum (ESI) of compound 3d
[image: ]
[bookmark: _Hlk186891219]图S1 4-2 HR Mass spectrum (ESI) of compound 3d
[image: ]
[bookmark: _Hlk186891291]图S1 4-3  1H-NMR spectrum (CDCl3, 400 MHZ) of compound 3d
[image: ]
[bookmark: _Hlk186891314]图S1 4-4  13C-NMR spectrum (CDCl3, 101 MHZ) of compound 3d
[image: ]
图S1 4-5  19F-NMR spectrum (CDCl3, 376 MHZ) of compound 3d
[image: ]
[bookmark: _Hlk186892188]图S1 5-1 HR Mass spectrum (ESI) of compound 3e
[image: ]
[bookmark: _Hlk186892225]图S1 5-2 HR Mass spectrum (ESI) of compound 3e
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图S1 5-3  1H-NMR spectrum (CDCl3, 400 MHZ) of compound 3e
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图S1 5-4  13C-NMR spectrum (CDCl3, 101 MHZ) of compound 3e
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图S1 5-5  19F-NMR spectrum (CDCl3, 376 MHZ) of compound 3e
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图S1 6-1 HR Mass spectrum (ESI) of compound 3f
[image: ]
[bookmark: _Hlk186893256]图S1 6-2 HR Mass spectrum (ESI) of compound 3f
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图S1 6-3  1H-NMR spectrum (CDCl3, 400 MHZ) of compound 3f
[image: ]
[bookmark: _Hlk193701525][bookmark: _Hlk186893595]图S1 6-4  13C-NMR spectrum (CDCl3, 101 MHZ) of compound 3f
[image: ]
[bookmark: _Hlk193701975]图S1 6-5  19F-NMR spectrum (CDCl3, 376 MHZ) of compound 3f
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[bookmark: _Hlk186894128]图S1 7-1 HR Mass spectrum (ESI) of compound 3g
[image: ]
图S1 7-2 HR Mass spectrum (ESI) of compound 3g
[image: ]
[bookmark: _Hlk186894380]图S1 7-3  1H-NMR spectrum (CDCl3, 400 MHZ) of compound 3g
[image: ]
[bookmark: _Hlk186894404]图S1 7-4  13C-NMR spectrum (CDCl3, 101 MHZ) of compound 3g
[image: ]
[bookmark: _Hlk193702122]图S1 7-5  19F-NMR spectrum (CDCl3, 376 MHZ) of compound 3g
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[bookmark: _Hlk186895026]图S1 8-1 HR Mass spectrum (ESI) of compound 3h
[image: ]
[bookmark: _Hlk186895035]图S1 8-2 HR Mass spectrum (ESI) of compound 3h
[image: ]
[bookmark: _Hlk186895132]图S1 8-3  1H-NMR spectrum (CDCl3, 400 MHZ) of compound 3h
[image: ]
[bookmark: _Hlk186895201]图S1 8-4  13C-NMR spectrum (CDCl3, 101MHZ) of compound 3h
[image: ]
图S1 8-5  19F-NMR spectrum (CDCl3, 376 MHZ) of compound 3h
[image: ]
[bookmark: _Hlk186895551]图S1 9-1 HR Mass spectrum (ESI) of compound 3i
[image: ]
图S1 9-2 HR Mass spectrum (ESI) of compound 3i
[image: ]
[bookmark: _Hlk186895732]图S1 9-3  1H-NMR spectrum (CDCl3, 400 MHZ) of compound 3i
[image: ]
[bookmark: _Hlk186895755]图S1 9-4  13C-NMR spectrum (CDCl3, 101 MHZ) of compound 3i
[image: ]
图S1 9-5  19F-NMR spectrum (CDCl3, 376 MHZ) of compound 3i
[image: ]
[bookmark: _Hlk186895888]图S1 10-1 HR Mass spectrum (ESI) of compound 3j
[image: ]
[bookmark: _Hlk186895923]图S1 10-2 HR Mass spectrum (ESI) of compound 3j
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[bookmark: _Hlk186895964]图S1 10-3  1H-NMR spectrum (CDCl3, 400 MHZ) of compound 3j
[image: ]
图S1 10-4  13C-NMR spectrum (CDCl3, 101 MHZ) of compound 3j
[image: ]
图S1 10-5  19F-NMR spectrum (CDCl3, 376 MHZ) of compound 3j
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图S1 11-1 HR Mass spectrum (ESI) of compound 3k
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[bookmark: _Hlk186896164]图S1 11-2 HR Mass spectrum (ESI) of compound 3k
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图S1 11-3  1H-NMR spectrum (CDCl3, 400 MHZ) of compound 3k
[image: ]
[bookmark: _Hlk186896255]图S1 11-4  13C-NMR spectrum (CDCl3, 101 MHZ) of compound 3k
[image: ]
图S1 11-5  19F-NMR spectrum (CDCl3, 376 MHZ) of compound 3k
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图S1 12-1 HR Mass spectrum (ESI) of compound 3l
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[bookmark: _Hlk186896789]图S1 12-2 HR Mass spectrum (ESI) of compound 3l
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图S1 12-3  1H-NMR spectrum (CDCl3, 400 MHZ) of compound 3l
[image: ]
图S1 12-4  13C-NMR spectrum (CDCl3, 101 MHZ) of compound 3l
[image: ]
图S1 12-5  19F-NMR spectrum (CDCl3, 376MHZ) of compound 3l
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图S1 13-1 HR Mass spectrum (ESI) of compound 3m
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图S1 13-2 HR Mass spectrum (ESI) of compound 3m
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[bookmark: _Hlk186897199]图S1 13-3  1H-NMR spectrum (CDCl3, 400 MHZ) of compound 3m
[image: ]
[bookmark: _Hlk186897219]图S1 13-4  13C-NMR spectrum (CDCl3, 101 MHZ) of compound 3m
[image: ]
图S1 13-5  19F-NMR spectrum (CDCl3, 376 MHZ) of compound 3m
[image: ]
[bookmark: _Hlk186897569]图S1 14-1 HR Mass spectrum (ESI) of compound 3n
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图S1 14-2 HR Mass spectrum (ESI) of compound 3n
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[bookmark: _Hlk186897609]图S1 14-3  1H-NMR spectrum (CDCl3, 400 MHZ) of compound 3n
[image: ]
[bookmark: _Hlk186897643]图S1 14-4  13C-NMR spectrum (CDCl3, 101 MHZ) of compound 3n
[image: ]
图S1 14-5  19F-NMR spectrum (CDCl3, 376 MHZ) of compound 3n
[image: ]
[bookmark: _Hlk186898318]图S1 15-1 HR Mass spectrum (ESI) of compound 3o
[image: ]
[bookmark: _Hlk186898345]图S1 15-2 HR Mass spectrum (ESI) of compound 3o
[image: ]
[bookmark: _Hlk186898363]图S1 15-3  1H-NMR spectrum (CDCl3, 400 MHZ) of compound 3o
[image: ]
[bookmark: _Hlk186898382]图S1 15-4  13C-NMR spectrum (CDCl3, 101 MHZ) of compound 3o
[image: ]
图S1 15-5  19F-NMR spectrum (CDCl3, 376 MHZ) of compound 3o
[image: ]
[bookmark: _Hlk186898652]图S1 16-1 HR Mass spectrum (ESI) of compound 3p
[image: ]
[bookmark: _Hlk186898663]图S1 16-2 HR Mass spectrum (ESI) of compound 3p
[image: ]
图S1 16-3  1H-NMR spectrum (CDCl3, 400 MHZ) of compound 3p
[image: ]
[bookmark: _Hlk186898699]图S1 16-4  13C-NMR spectrum (CDCl3, 101 MHZ) of compound 3p
[image: ]
图S1 16-5  19F-NMR spectrum (CDCl3, 376 MHZ) of compound 3p
[image: ]
[bookmark: _Hlk186898840]图S1 17-1 HR Mass spectrum (ESI) of compound 3q
[image: ]
[bookmark: _Hlk186898857]图S1 17-2 HR Mass spectrum (ESI) of compound 3q
[image: ]
[bookmark: _Hlk186898880]图S1 17-3  1H-NMR spectrum (CDCl3, 400 MHZ) of compound 3q
[image: ]
图S1 17-4  13C-NMR spectrum (CDCl3, 101 MHZ) of compound 3q
[image: ]
图S1 17-5  19F-NMR spectrum (CDCl3, 376 MHZ) of compound 3q
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图S1 18-1 HR Mass spectrum (ESI) of compound 3r
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图S1 18-2 HR Mass spectrum (ESI) of compound 3r
[image: ]
图S1 18-3  1H-NMR spectrum (CDCl3, 400 MHZ) of compound 3r
[image: ]
[bookmark: _Hlk186899895]图S1 18-4  13C-NMR spectrum (CDCl3, 101 MHZ) of compound 3r
[image: ]
图S1 18-5  19F-NMR spectrum (CDCl3, 376 MHZ) of compound 3r
[image: ]
[bookmark: _Hlk186900089]图S1 19-1 HR Mass spectrum (ESI) of compound 3s
[image: ]
[bookmark: _Hlk186900108]图S1 19-2 HR Mass spectrum (ESI) of compound 3s
[image: ]
图S1 19-3  1H-NMR spectrum (CDCl3, 400 MHZ) of compound 3s
[image: ]
图S1 19-4  13C-NMR spectrum (CDCl3, 101 MHZ) of compound 3s
[image: ]
图S1 19-5  19F-NMR spectrum (CDCl3, 376 MHZ) of compound 3s
[image: ]
[bookmark: _Hlk186900284]图S1 20-1 HR Mass spectrum (ESI) of compound 3t
[image: ]
[bookmark: _Hlk186900313]图S1 20-2 HR Mass spectrum (ESI) of compound 3t
[image: ]
图S1 20-3  1H-NMR spectrum (CDCl3, 400 MHZ) of compound 3t
[image: ]
图S1 20-4  13C-NMR spectrum (CDCl3, 101 MHZ) of compound 3t
[image: ]
图S1 20-5  19F-NMR spectrum (CDCl3, 376 MHZ) of compound 3t
[image: ]
[bookmark: _Hlk186900476]图S1 21-1 HR Mass spectrum (ESI) of compound 3u
[image: ]
图S1 21-2 HR Mass spectrum (ESI) of compound 3u
[image: ]
[bookmark: _Hlk186900510]图S1 21-3  1H-NMR spectrum (CDCl3, 400 MHZ) of compound 3u
[image: ]
图S1 21-4  13C-NMR spectrum (CDCl3, 101 MHZ) of compound 3u
[image: ]
图S1 21-5  19F-NMR spectrum (CDCl3, 376 MHZ) of compound 3u
[image: ]
[bookmark: _Hlk186900637]图S1 22-1 HR Mass spectrum (ESI) of compound 3v
[image: ]
[bookmark: _Hlk186900655]图S1 22-2 HR Mass spectrum (ESI) of compound 3v
[image: ]
[bookmark: _Hlk186900671]图S1 22-3  1H-NMR spectrum (CDCl3, 400 MHZ) of compound 3v
[image: ]
[bookmark: _Hlk186900688]图S1 22-4  13C-NMR spectrum (CDCl3, 101 MHZ) of compound 3v
[image: ]
图S1 22-5  19F-NMR spectrum (CDCl3, 376 MHZ) of compound 3v
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图S1 23-1 HR Mass spectrum (ESI) of compound 3w
[image: ]
[bookmark: _Hlk206172863]图S1 23-2 HR Mass spectrum (ESI) of compound 3w
[image: ]
图S1 23-3  1H-NMR spectrum (CDCl3, 400 MHZ) of compound 3w
[image: ]
图S1 23-4  13C-NMR spectrum (CDCl3, 101 MHZ) of compound 3w
[image: ]
[bookmark: _Hlk194935770]图S1 23-5  19F-NMR spectrum (CDCl3, 376 MHZ) of compound 3w
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图S1 24-1 HR Mass spectrum (ESI) of compound 3x
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[bookmark: _Hlk206172935]图S1 24-2 HR Mass spectrum (ESI) of compound 3x
[image: ]
图S1 24-3  1H-NMR spectrum (CDCl3, 400 MHZ) of compound 3x
[image: ]
图S1 24-4  13C-NMR spectrum (CDCl3, 101 MHZ) of compound 3x
[image: ]
图S1 24-5  19F-NMR spectrum (CDCl3, 376 MHZ) of compound 3x
[image: 1745724632693]
图S1 25-1 HR Mass spectrum (ESI) of compound 3ad


[image: 1745724663023]
图S1 25-2 HR Mass spectrum (ESI) of compound 3ad
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Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
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112 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
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Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
212 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:12-13 H:3-70 N:1-5 0:1-10 F:2-5 Na:1-1
52
250404-1-HJX-Q-22 16 (0.161) 1: TOF MS ES+
2.30e+004

100 358.0592

%

357.91m357>979§ 358.0243 358.1346 358.2142
o T T T T T T T T T rrrrrr ey T T T T T T miz
357.60 357.70 357.80 357.90 358.00 358.10 358.20 358.30 358.40 358.50

Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula
358.0592  358.0591 0.1 0.3 7.5 119.2  n/a n/a C13 H10 N3 02 F5 Na
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Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

203 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:12-13 H:3-70 N:1-5 0O:1-10 F:2-5 Na:1-1

52

Page 1

250404-1-HJX-Q-23 44 (0.414) 1: TOF MS ES+
9.01e+004
100 320.0820
321.0840
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Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Cale. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula
320. 0820  320. 0823 -0.3 -0.9 7.5 992.3  n/a n/a C13 H13 N3 03 F2 Na
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Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Odd and Even Electron lons

93 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:7-7 H:1-100 N:1-7 0O:1-11 F:1-2 Na:1-1

16
250425-15-HJX-24 7 (0.085) 1: TOF MS ES+
7.10e+006
10 228.0559
%
2290582
206.0730 208.0399215.1218 547 1049 224.1052 29159 2440183 470599 2000142
T T T T T T T T T T T T T T T T T T T
205.0 2100 215.0 2200 2250 2300 2350 2400 245.0 2500
Minimun: 1.5
Maximun: 50 100 50.0
Mass Calc. Mass mDa PP\ DBE  i-FIT Norm Conf(%) Formula
2280559 228.0561 0.2 0.9 3.5 13755 n/a m/a  CT H9 N3 02 F2 Na
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Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

155 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:16-27 H:1-100 N:1-7 O:1-11 F:1-2

46

250425-15-HJX-23 13 (0.137) 1: TOF MS ES+
9.00e+004

10 284.1826

%o

284.2305

283.2782 283.3877 283.8235284.1279

283.7033 284.6219284.6799 285.0272
283.00 283.20 283.40 283.60 283.80 284.00 284.20 284.40 284.60 284.80 285.00

m/z

Minimum: -1.5
Maximum: 5.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT ~ Norm  Conf (%) Formula

284.1826  284.1826 0.0 0.0 4.5 475.0 n/a n/a C16 1124 N 0 2
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Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
177 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:12-32 H:3-70 N:1-5 0:1-10 F:2-2 Na:1-1
52
250404-1-HJX-Q-3 43 (0.405) 1: TOF MS ES+
1.00e+005
100 434.1137
%
404.1444  413.2667
435.1184 481.4010
381.2998 13.3263
3693518 85.2905 457.3492 4812643 487.3692 504 3917
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AT T
360 370 380 390 400 410 420 430 440 450 460 470 480 490 500

Minimum: -1.5

Maximum: 5.0 5.0 50.0

Mass Cale. Mass mDa PPM DBE i-FIT ~ Norm  Conf (%) Formula

434.1137  434.1140 -0.3 -0.7 9.5 944.0 n/a n/a C18 H19 N3 06 F2 Na
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Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
145 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:12-32 H:3-70 N:1-5 0O:1-10 F:2-2 Na:1-1
52
250404-1-HJX-Q-4 28 (0.270) 1: TOF MS ES+
4.25e+006

100 402.1966

%

403.1995
. 374.2357  381.2081 3555949 3883520 393.2095 4021462 ( 404.2040 132678 M8.1707 425.27334272918 -
T T T T T T T T T T T T T T T T T T T T T T T
375.0 380.0 385.0 390.0 395.0 400.0 405.0 410.0 415.0 420.0 425.0 430.0

Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Cale. Mass mDa PPM DBE i-FIT ~ Norm  Conf (%) Formula
402. 1966  402. 1969 -0.3 -0.7 1.5 1188.6 n/a n/a C20 H27 N3 02 F2 Na
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Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
117 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:12-32 H:3-70 N:1-5 0O:1-10 F:2-2 Na:1-1

Page 1

52
250404-1-HJX-Q-5 16 (0.161) 1: TOF MS ES+
1.17e+007
100 370.1342
%
371.1357
o 360.?218 361.3264 364.2728 365.2651 369.2341 372.1394 375.2477 378.2865 379 2809 380.2&4"?12
T T T T T T T T T T T T T T T T T T T T T T
360.0 362.0 364.0 366.0 368.0 370.0 372.0 374.0 376.0 378.0 380.0
Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Cale. Mass mDa PPM DBE i-FIT ~ Norm  Conf (%) Formula
370.1342  370.1343 -0.1 -0.3 9.5 1281.2 n/a n/a C18 H19 N3 02 F2 Na
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Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
68 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:24-32 H:3-70 N:1-5 0:1-10 F:2-2 Na:1-1
52
250404-1-HJX-Q-6 12 (0.126) 1: TOF MS ES+
1.06e+007
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Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT ~ Norm  Conf (%) Formula
4421343 442.1343 0.0 0.0 15.5 11341 n/a n/a C24 H19 N3 02 F2 Na
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Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
144 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:24-24 H:3-70 N:1-5 0:1-10 F:2-4 Na:1-1
52
250404-1-HJX-Q-7 9 (0.101) 1: TOF MS ES+
8.75e+006
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Maximum: 5.0 5.0
Mass Cale. Mass mDa PPM DBE i-FIT ~ Norm  Conf (%) Formula

478.1156  478.1155 0.1 0.2 15.5  1097.3 n/a n/a €24 H17 N3 02 F4 Na
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Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
1191 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:24-24 H:3-70 N:1-5 0:1-10 F:2-4 Na:1-1 Cl: 1-20
52
250404-1-HJX-Q-8 44 (0.414) 1: TOF MS ES+
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Maximum: 5.0 5.0 50.0
Mass Cale. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula
510.0561  510. 0564 0.3 -0.6 15.5 230.4 n/a n/a €24 HI1T N3 02 F2 Na Cl2
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Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

142 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:24-24 H:3-70 N:1-5 0:1-10 F:2-4 Na:1-1 Br:2-2

52
250404-1-HJX-Q-9 9 (0.101) 1: TOF MS ES+
1.79+006
1o 599.9532
597.9551 | 601.9515
%
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Mininun: -1.5
Maxinun: 50 50 500
Mass Calc. Mass mDa  PPM  DBE  i-FIT Norm Conf (%) Formula

597.9551  597. 9553 -0.2 -0.3 155 960.8 n/a n/a €24 H1T N3 02 F2 Na Br2
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Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Odd and Even Electron lons
149 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:12-32 H:3-70 N:1-5 0O:1-10 F:2-4 Na:1-1
52
250404-1-HJX-Q-1 6 (0.075) 1: TOF MS ES+
1.66e+006
100 290.0714
%
291.0740 297.2401
283.2244 301.1418
. 262.1105 250,719 273 1674 2751459 zasmoaJ 289.1620 (}92,0336 ) ‘ 3051570 311:2557 343 1970 .
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265.0 2700 2750 280.0 285.0 290.0 295.0 300.0 305.0 310.0
Minimun: -1.5
Maximun: 50 50 50.0
Mass Cale. Mass mDa  PPM  DBE  i-FIT Norm Conf (%) Formula
290.0714  290.0717  -0.3 -L.0 7.5 1327.7 n/a  n/a C12 H11 N3 02 F2 Na
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Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
71 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:24-26 H:3-70 N:1-5 0O:1-10 F:8-8 Na:1-1
52
250404-1-HJX-Q-10 7 (0.083) 1: TOF MS ES+
5.68¢+005
100 578.1091
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551 5043 5555159 559. 5195 563.4664 965.5267 5731586 577.4849 fao 1143 567.5481 591 495% 594 0837 5956161 6034957
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Minimum:
Maxinun: 50 5.0
Mass Cale. Mass mDa  PPM Norm  Conf (%) Formula

578.1091  578.1091 0.0 0.0 n/a n/a €26 H17 N3 02 F8 Na
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Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
392 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:24-26 H:3-70 N:1-5 0O:1-10 F:2-8 Na:1-1
52
250404-1-HJX-Q-11 14 (0.143) 1: TOF MS ES+
1.08e+007
100 470.1653
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4721703 486.1387
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Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Cale. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula
470. 1653 470. 1656 -0.3 -0.6 155 1129.7 n/a n/a (26 123 N3 02 F2 Na
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Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
392 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:24-26 H:3-70 N:1-5 0:1-10 F:2-8 Na:1-1
52
250404-1-HJX-Q-12 8 (0.092) 1: TOF MS ES+
9.50e+006
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%
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Mass Cale. Mass nmDa  PPM_ DBE  i-FIT Norm Conf (%) Formula
4701652  470.1656  -0.4 0.9 155 11148 n/a n/a (26 H23 N3 02 F2 Na
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Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
337 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
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Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
478 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:24-26 H:3-70 N:1-5 0:1-10 F:2-8 Na:1-1
52
250404-1-HJX-Q-14 13 (0.135) 1: TOF MS ES+
6.43e+005

100 532.1041

%

533.1072
o 530.5048 530-9161 531.4161 5319119 532.4065 533.0342 |33 4103.533.5300 iz
T T T T T T T T T T T T T T T T
530.50 531.00 531.50 532.00 532.50 533.00 533.50 534.00

Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Cale. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula
532.1041  532.1045 -0.4 -0.8 17.5 610.6 n/a n/a C24 HIT N5 06 F2 Na




image68.png
F2.20x10°
F2.10x10°
i F2.00<10°
/O/\ N R’ﬁ F1.90x10°
O AN NOy 1.80%10°
F1.70x10°

F1.60x10”
F1.50x10°

5.09

~5.18

2% N
EES -1.00%10

2.19-
218
5.08

4102 —===
=
—

5 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
f1 (ppm)

115 110 105 10.0 9.5 9.0 85 80

=2




image69.png
5.5%10°
5.0¢10°

45x10°

t4.0x10°

3.5%10°

3.0x10°

2.5%10°

2.0x10°

15x10°

Lox10°

5.0¢107

0.0

9LEr—

€6PS—

50 40 30

60

70

180 170 160 150 140 130 120 110 100 90 80
1 (ppm)

190

210 200




image70.png
2
o B
/@p“i"m i
O’ o N NOy
3n
-0 20 30 40 50 60 70 80 90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200

1 (ppm)

6.5%10°
6.0x10°
5.5%10°
5.0%10°
45x10°
4.0x10*
3.5%10°
3.0¢10°
2.5%10°
2.0x10°
15x10°
1.0x10°
5.0%107

0.0




image71.png
52

250404-1-HIX-Q-15 6 (0.075) : TOF MS ES+
100, 534.1052 1.76¢6
ls35.1079
207.2401
5041371
5500797
10840 i 7998779821716 g53 727 9332106 995.8994
Aty T miz

450 | 500 550 600 | 650 700 ' 750 ' 800 850 00 850 ' 1000





image72.png
Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
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Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
500 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
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Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

79 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Page 1

Elements Used:
C:26-28 H:3-70 N:1-5 0:1-10 F:8-8 Na:1-1
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Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
81 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
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