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1. NMR data of the intermediate and target compounds
[image: ]
[bookmark: _Hlk50298279]data for 3a. A yellow oil, yield 50%. 1H NMR (500 MHz, CDCl3) δ: 7.89 (s, 1H, pyrazole H), 4.30 (q, J = 7.1 Hz, 2H, OCH2CH3), 4.06 (q, J = 1.9 Hz, 3H, NCH3), 1.33 (t, J = 7.1 Hz, 3H, OCH2CH3); 13C NMR (126 MHz, CDCl3) δ: 161.00, 141.38, 131.96 (q, J = 40.1 Hz), 119.60 (q, J = 270.9 Hz), 115.99, 61.09, 40.37, 14.10; 19F NMR (376 MHz, DMSO-d6) δ: -56.18.
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data for 3b. A yellow oil, yield 80%. 1H NMR (500 MHz, CDCl3) δ: 7.92 (s, 1H, pyrazole H), 4.78 (hept, J = 5.0 Hz, 1H, CH(CH3)2), 4.30 (q, J = 5.0 Hz, 2H, OCH2CH3), 1.51 (d, J = 5.0 Hz, 6H, CH(CH3)2), 1.33 (t, J = 5.0 Hz, 3H, OCH2CH3); 13C NMR (126 MHz, CDCl3) δ 161.28, 141.35, 130.56 (q, J = 39.8 Hz), 119.66 (q, J = 270.9 Hz), 115.02, 60.98, 53.89, 22.69, 14.05; 19F NMR (376 MHz, DMSO-d6) δ -55.73.
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data for 3c. A yellow oil, yield 78%. 1H NMR (400 MHz, CDCl3) δ: 7.91 (s, 1H, pyrazole H), 4.37-4.28 (m, 3H, OCH2CH3 and NCH), 1.99–1.88 (m, 6H, cyclohexyl H), 1.75–1.70 (m, 1H, cyclohexyl H), 1.45–1.23 (m, 6H, 3 cyclohexyl H and OCH2CH3); 13C NMR (101 MHz, CDCl3) δ: 161.30, 141.20, 130.65 (q, J = 39.9 Hz), 119.73 (q, J = 271.1 Hz), 114.95, 61.51 (q, J = 3.2 Hz), 60.97, 33.12, 25.46, 24.99, 14.07; 19F NMR (376 MHz, CDCl3) δ: -56.51. 
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data for 3d. A brown oil, yield 87%. 1H NMR (400 MHz, DMSO-d6) δ: 8.34 (s, H, pyrazole H), 7.58–7.54 (m, 1H, phenyl H), 7.50–7.48, (m, 1H, phenyl H) 7.42–7.36 (m, 2H, phenyl H), 4.31 (q, J = 4.0 Hz, 2H, OCH2CH3), 2.33–2.16 (m, 2H, CH2CH3), 1.30 (t, J = 8.0 Hz, 3H, OCH2CH3), 1.02 (t, J = 8.0 Hz, 3H, CH2CH3). 13C NMR (101 MHz, DMSO-d6) δ: 160.28, 142.27, 140.44, 137.44, 132.28 (q, J = 39.4 Hz), 130.83, 129.44, 127.31, 126.74, 118.92 (q, J = 272.7 Hz), 115.48, 61.04, 23.06, 14.42, 13.96; 19F NMR (376 MHz, DMSO-d6) δ: -55.59.
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data for 3e. A colorless crystal, yield 89%, m.p. 61-62 °C. 1H NMR (400 MHz, DMSO-d6) δ 8.37 (s, 1H, pyrazole H), 8.01 (d, J = 8.0 Hz, 1H, phenyl H), 7.94–7.86 (m, 2H, phenyl H), 7.81 (d, J = 8.0 Hz, 1H, phenyl H), 4.31 (q, J = 8.0 Hz, 2H, OCH2CH3), 1.29 (t, J = 7.1 Hz, 3H, OCH2CH3); 13C NMR (101 MHz, DMSO-d6) δ 160.11, 142.59, 135.99, 134.03, 133.43 (q, J = 39.4 Hz), 131.85, 130.07, 127.46 (q, J = 5.0 Hz), 125.65 (q, J = 31.3 Hz), 122.74 (q, J = 273.7 Hz), 118.80 (q, J = 272.7 Hz), 115.93, 61.20, 13.93; 19F NMR (376 MHz, DMSO-d6) δ -55.91, -59.50.
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data for Y1. A white solid, yield 28%, m.p. 72-73 oC. 1H NMR (400 MHz, DMSO-d6) δ: 10.50 (s, 1H, CONH), 8.57 (s, 1H, pyrazole H), 8.46 (d, J = 4.0 Hz, 2H, pyridine H), 7.67-7.65 (m, 2H, pyridine H), 3.99 (s, 3H, NCH3); 13C NMR (101 MHz, DMSO-d6) δ: 159.60, 150.57, 145.78, 139.78 (q, J = 37.4 Hz), 135.01, 120.98 (q, J = 269.1 Hz), 115.94, 113.79; 19F NMR (376 MHz, DMSO-d6) δ: -59.96; HRMS: calcd for C11H10ON4F3 [M+H]+ 271.08012, found 271.08005.
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data for Y2. A white solid, yield 19%, m.p. 90-91 oC. 1H NMR (500 MHz, DMSO-d6) δ: 10.01 (s, 1H, CONH), 8.41 (s, 1H, pyridine H), 8.36 (d, J = 10.0 Hz, 1H, pyridine H), 8.08 (s, 1H, pyrazole H), 7.65 (d, J = 10.0 Hz, 1H, pyridine H), 4.06-4.05 (m, 3H, NCH3), 2.24 (s, 3H, CCH3); 13C NMR (101 MHz, DMSO-d6) δ: 159.81, 151.64, 147.96, 143.39, 138.75, 129.34 (q, J = 39.4 Hz), 125.92, 121.17, 119.83 (q, J = 270.7 Hz), 117.82, 14.93; 19F NMR (376 MHz, DMSO-d6) δ: -56.87; HRMS: calcd for C12H12ON4F3 [M+H]+ 285.09577, found 285.09576.
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[bookmark: _Hlk95327604]data for Y3. A yellow solid, yield 27%, m.p. 90-91 oC. 1H NMR (500 MHz, DMSO-d6) δ: 9.95 (s, 1H, CONH), 8.66 (s, 1H, pyridine H), 8.65 (s, 1H, pyrazole H), 8.48 (d, J = 5.0 Hz, 1H, pyridine H), 7.91 (d, J = 4.0 Hz, 1H, pyridine H), 3.99 (s, 3H, NCH3); 13C NMR (126 MHz, DMSO-d6) δ: 159.13, 149.86, 148.84, 141.99, 139.76 (q, J = 36.5 Hz), 135.60, 123.30, 120.93 (q, J = 269.6 Hz), 118.94, 115.22; 19F NMR (376 MHz, DMSO-d6) δ: -59.93; HRMS: calcd for C12H9ON4ClF3 [M+H]+ 317.04115, found 317.04193.
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data for Y4. A yellow solid, yield 27%, m.p. 90-91 oC. 1H NMR (400 MHz, CDCl3-d6) δ: 8.45-8.40 (m, 3H, pyridine H), 8.22 (s, 1H, CONH), 8.08 (s, 1H, pyrazole H), 4.02 (s, 3H, NCH3); 13C NMR (101 MHz, CDCl3-d6) δ: 158.68, 150.50, 147.56 (d, J = 85.9 Hz), 147.08, 138.67 (q, J = 38.4 Hz), 137.25 (d, J = 21.2 Hz), 136.41, 133.24 (d, J = 8.1 Hz), 118.03 (q, J = 289.0 Hz), 114.78; 19F NMR (376 MHz, CDCl3-d6) δ: -59.76, -146.90; HRMS: calcd for C12H9ON4ClF3 [M+H]+ 317.04115, found 317.04193.
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data for Y5. A yellow oil, yield 84%. 1H NMR (500 MHz, DMSO-d6) δ: 10.82 (s, 1H, CONH), 8.47-8.46 (m, 2H, pyridine H), 8.08 (s, 1H, pyrazole H), 7.65-7.64 (m, 2H, pyridine H), 4.73 (m, 1H, NCH), 1.48 (d, J = 5.0 Hz, 6H, CH2(CH3)2); 13C NMR (126 MHz, DMSO-d6) δ: 160.58, 150.55, 145.56, 138.84, 127.87 (q, J = 39.1 Hz), 120.90, 119.83 (q, J = 270.9 Hz), 119.38, 113.64, 59.91, 53.46; 19F NMR (471 MHz, DMSO-d6) δ: -56.40; HRMS: calcd for C13H14ON4F3 [M+H]+ 299.11142, found 299.11142.
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data for Y6. A yellow oil, yield 54%. 1H NMR (400 MHz, DMSO-d6) δ: 10.07 (s, 1H, CONH), 8.40 (s, 1H, pyridine H), 8.36 (d, J = 8.0 Hz, 1H, pyridine H), 8.09 (s, 1H, pyrazole H), 7.68 (d, J = 8.0 Hz, 1H, pyridine H), 4.73 (m, 1H, NCH), 2.24 (s, 3H, CCH3), 1.49 (d, J = 4.0 Hz, 6H, CH2(CH3)2); 13C NMR (101 MHz, DMSO-d6) δ: 160.24, 151.58, 147.91, 143.37, 138.95, 127.76 (q, J = 38.4 Hz), 125.55, 119.92 (q, J = 271.7 Hz), 119.45, 117.49, 53.35 (m), 22.77, 14.88; 19F NMR (376 MHz, DMSO-d6) δ: -56.39; HRMS: calcd for C14H15ON4F3 [M+H]+ 313.12707, found 313.12695.
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data for Y7. A white solid, yield 62%, m.p. 73-74 oC. 1H NMR (500 MHz, DMSO-d6) δ: 10.35 (s, 1H, CONH), 8.65 (s, 1H, pyridine H), 8.49 (d, J = 4.0 Hz, 1H, pyridine H), 8.09 (s, 1H, pyrazole H), 7.94 (d, J = 8.0 Hz, 1H, pyridine H), 4.74 (m, 1H, NCH), 1.49 (d, J = 5.0 Hz, 6H, CH2(CH3)2); 13C NMR (126 MHz, DMSO-d6) δ: 160.40, 149.90, 148.82, 141.90, 139.05, 128.1 (q, J = 39.1 Hz), 123.05, 119.82 (q, J = 270.9 Hz), 118.66, 53.44, 22.75; 19F NMR (471 MHz, DMSO-d6) δ: -56.29; HRMS: calcd for C13H13ON4ClF3 [M+H]+ 333.07245, found 333.07227.
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data for Y8. A yellow solid, yield 47%, m.p. 115-116 oC. 1H NMR (500 MHz, DMSO-d6) δ: 10.76 (s, 1H, CONH), 8.57 (d, J = 2.8 Hz, 1H, pyridine H), 8.38 (d, J = 5.0 Hz, 1H, pyridine H), 8.07 (s, 1H, pyrazole H), 8.06-8.03 (m, 1H, pyridine H), 4.73 (m, 1H, NCH), 1.48 (d, J = 10.0 Hz, 6H, CH2(CH3)2); 13C NMR (126 MHz, DMSO-d6) δ: 160.59, 151.23, 149.20, 146.62 (d, J = 5.3 Hz), 139.08, 138.15 (d, J = 21.4 Hz), 133.02 (d, J = 9.0 Hz), 128.08 (q, J = 39.1 Hz), 119.82 (q, J = 270.9 Hz), 118.79, 117.00, 53.39, 22.74; 19F NMR (471 MHz, DMSO-d6) δ: -55.72, -138.58; HRMS: calcd for C13H13ON4F4 [M+H]+ 317.10200, found 317.10193.
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data for Y9. A white solid, yield 76%, m.p. 138-139 oC. 1H NMR (500 MHz, DMSO-d6) δ: 10.82 (s, 1H, CONH), 8.47-8.46 (m, 2H, pyridine H), 8.08 (s, 1H, pyrazole H), 7.65-7.63 (m, 2H, pyridine H), 4.29 (m, J = 5.0 Hz, 1H, NCH), 1.93-1.83 (m, 6H, cyclohexyl H), 1.68-1.66 (m, 1H, cyclohexyl H), 1.47-1.38 (m, 2H, cyclohexyl H), 1.27-1.15 (m, 1H, cyclohexyl H); 13C NMR (126 MHz, DMSO-d6) δ: 160.55, 150.59, 145.50, 138.73, 127.97 (q, J = 39.1 Hz), 119.84 (q, J = 296.6 Hz), 119.35， 113.61, 60.55, 33.03, 24.92, 24.75; 19F NMR (471 MHz, DMSO-d6) δ: -56.34; HRMS: calcd for C16H18ON4F3 [M+H]+ 339.14272, found 339.14273.
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data for Y10. A white solid, yield 54%, m.p. 186-187 oC. 1H NMR (400 MHz, DMSO-d6) δ: 10.07 (s, H, CONH), 8.40 (s, H, pyridine H), 8.36 (d, J = 4.0 Hz, 1H, pyridine H), 8.08 (s, 1H, pyrazole H), 7.68 (d, J = 4.0 Hz, 1H, pyridine H), 4.29 (m, J = 4.0 Hz, 1H, NCH), 1.95-1.83 (m, 6H, cyclohexyl H), 1.69-1.66 (m, 1H, cyclohexyl H), 1.49-1.37 (m, 2H, cyclohexyl H), 1.27-1.17 (m, 1H, cyclohexyl H); 13C NMR (101 MHz, DMSO-d6) δ: 160.22, 151.59, 147.92, 143.34, 138.85, 127.87 (q, J = 38.4 Hz), 125.53, 119.93 (q, J = 271.7 Hz), 119.41, 117.47, 60.47 (m), 33.04, 24.94, 24.76, 14.88; 19F NMR (376 MHz, DMSO-d6) δ: -56.33; HRMS: calcd for C17H20ON4F3 [M+H]+ 353.15837, found 353.15808.
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data for Y11. A white solid, yield 50%, m.p. 178-179 oC. 1H NMR (400 MHz, DMSO-d6) δ: 10.36 (s, 1H, CONH), 8.65 (s, 1H, pyridine H), 8.49 (d, J = 4.0 Hz, 1H, pyridine H), 8.08 (s, 1H, pyrazole H), 7.93 (d, J = 4.0 Hz, 1H, pyridine H), 4.30 (m, J = 4.0 Hz, 1H, NCH), 1.94-1.83 (m, 6H, cyclohexyl H), 1.69-1.66 (m, 1H, cyclohexyl H), 1.48-1.37 (m, 2H, cyclohexyl H), 1.28-1.15 (m, 1H, cyclohexyl H); 13C NMR (101 MHz, DMSO-d6) δ: 160.39, 149.91, 148.82, 141.91, 138.96, 128.23 (q, J = 38.4 Hz), 123.07, 119.83 (q, J = 271.7 Hz), 118.78, 118.67, 60.57 (m), 33.02, 24.92, 24.76; 19F NMR (376 MHz, DMSO-d6) δ: -56.32; HRMS: calcd for C16H17ON4ClF3 [M+H]+ 373.10375, found 373.10373.
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data for Y12. A white solid, yield 65%, m.p. 129-130 oC. 1H NMR (500 MHz, DMSO-d6) δ: 10.76 (s, 1H, CONH), 8.57 (s, 1H, pyridine H), 8.37 (d, J = 4.0 Hz, 1H, pyridine H), 8.06 (s, 1H, pyrazole H), 8.04-8.03 (m, 1H, pyridine H), 4.30 (m, 1H, NCH), 1.93-1.83 (m, 6H, cyclohexyl H), 1.69-1.66 (m, 1H, cyclohexyl H), 1.47-1.38 (m, 2H, cyclohexyl H), 1.27-1.17 (m, 1H, cyclohexyl H); 13C NMR (126 MHz, DMSO-d6) δ: 160.59, 150.22 (d, J = 255.1 Hz), 146.62 (d, J = 5.0 Hz), 138.99, 138.16 (d, J = 21.4 Hz), 133.03 (d, J = 9.0 Hz), 128.12 (q, J = 38.4 Hz), 119.84 (q, J = 270.9 Hz), 118.76, 117.00, 60.51, 33.02, 24.92, 24.76; 19F NMR (471 MHz, DMSO-d6) δ: -56.36, -138.54; HRMS: calcd for C16H17ON4F4 [M+H]+ 357.13330, found 357.13324.
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[bookmark: _Hlk95336894]data for Y13. A yellow oil, yield 61%. 1H NMR (400 MHz, DMSO-d6) δ: 10.90 (s, 1H, CONH), 8.51-8.49 (m, 2H, pyridine H), 8.39 (s, 1H, pyrazole H), 7.71-7.70 (m, 2H, pyridine H), 7.60-7.56 (m, 1H, phenyl H), 7.53-7.51 (m, 1H, phenyl H), 7.43-7.38 (m, 2H, phenyl H), 2.29 (m, 2H, CH2CH3), 1.06 (t, J = 4.0 Hz, 3H, CH2CH3); 13C NMR (101 MHz, DMSO-d6) δ: 159.97, 150.65, 145.52, 140.55 (d, J = 90.4 Hz), 137.15, 131.37 (q, J = 38.4 Hz), 131.02, 129.65, 127.55, 126.88, 120.01, 119.26 (q, J = 271.69 Hz), 113.82, 23.26, 14.73; 19F NMR (376 MHz, DMSO-d6) δ: -55.86; HRMS: calcd for C18H16ON4F3 [M+H]+ 361.12707, found 361.12708.
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data for Y14. A yellow solid, yield 43%, m.p. 126-127 oC. 1H NMR (400 MHz, DMSO-d6) δ: 10.19 (s, 1H, CONH), 8.44 (s, 1H, pyrazole H), 8.40-8.39 (m, 2H, pyridine H), 8.38 (m, 1H, pyridine H), 7.68 (d, J = 8.0 Hz, 1H, pyridine H), 7.60-7.56 (m, 1H, phenyl H), 7.53-7.51 (m, 1H, phenyl H), 7.43-7.37 (m, 2H, phenyl H), 2.29 (m, 5H, CH2CH3, CCH3), 1.08 (t, J = 4.0 Hz, 3H, CH2CH3); 13C NMR (101 MHz, DMSO-d6) δ: 159.56, 151.67, 147.96, 143.31, 140.65 (d, J = 82.2 Hz), 137.18, 130.99 (q, J = 38.8 Hz), 130.98, 129.62, 127.59, 126.85, 126.07, 119.33 (q, J = 271.7 Hz), 117.95, 23.24, 14.99, 14.74; 19F NMR (376 MHz, DMSO-d6) δ: -55.75; HRMS: calcd for C19H18ON4F3 [M+H]+ 375.14272, found 375.14273.
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data for Y15. A yellow solid, yield 58%, m.p. 121-122 oC. 1H NMR (400 MHz, DMSO-d6) δ: 10.47 (s, 1H, CONH), 8.69 (s, 1H, pyridine H), 8.52 (d, J = 8.0 Hz, 1H, pyridine H), 8.40 (s, 1H, pyrazole H), 7.94 (d, J = 8.0 Hz, 1H, pyridine H), 7.60-7.56 (m, 1H, phenyl H), 7.53-7.51 (m, 1H, phenyl H), 7.43-7.38 (m, 2H, phenyl H), 2.35-2.25 (m, 2H, CH2CH3), 1.07 (t, J = 8.0 Hz, 3H, CH2CH3); 13C NMR (101 MHz, DMSO-d6) δ: 159.75, 149.99, 148.89, 141.45 (d, J = 86.2 Hz), 140.30, 137.15, 131.29 (q, J = 39.4 Hz), 131.01, 129.61, 127.59, 126.85, 123.55, 120.59, 119.46, 119.25 (q, J = 271.69 Hz), 119.18, 23.22, 14.73; 19F NMR (376 MHz, DMSO-d6) δ: -55.78; HRMS: calcd for C12H12ON4ClF3 [M+H]+ 395.08810, found 395.08807.
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data for Y16. A yellow solid, yield 50%, m.p. 102-103 oC. 1H NMR (400 MHz, DMSO-d6) δ: 10.86 (s, 1H, CONH), 8.62 (d, J = 4.0 Hz, 1H, pyridine H), 8.41 (d, J = 4.0 Hz, 1H, pyridine H), 8.37 (s, 1H, pyrazole H), 8.05 (m, 1H, pyridine H), 7.60-7.56 (m, 1H, phenyl H), 7.53-7.51 (m, 1H, phenyl H), 7.43-7.38 (m, 2H, phenyl H), 2.35-2.24 (m, 2H, CH2CH3), 1.07 (t, J = 10.0 Hz, 3H, CH2CH3); 13C NMR (101 MHz, DMSO-d6) δ: 160.00, 150.47 (d, J = 255.4 Hz), 146.68 (d, J = 5.2 Hz), 141.09, 140.35, 138.29 (d, J = 21.4 Hz), 137.10, 132.97 (d, J = 9.2 Hz), 131.15 (q, J = 39.4 Hz), 131.01, 129.62, 127.22, 126.85, 119.26 (q, J = 271.7 Hz), 117.39, 23.22, 14.74; 19F NMR (376 MHz, DMSO-d6) δ: -55.72, -138.18; HRMS: calcd for C18H15ON4F4 [M+H]+ 379.11765, found 379.11765.
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data for Y17. A yellow solid, yield 47%, m.p. 160-161 oC. 1H NMR (400 MHz, DMSO-d6) δ: 10.89 (s, 1H, CONH), 8.51-8.49 (m, 2H, pyridine H), 8.47 (s, 1H, pyrazole H), 8.05-8.03 (m, 1H, pyridine H), 7.94-7.89 (m, 2H, phenyl H), 7.80-7.78 (m, 1H, phenyl H), 7.73-7.71 (m, 2H, pyridine H); 13C NMR (101 MHz, DMSO-d6) δ: 159.47, 150.63, 145.45, 140.62, 135.78, 134.15, 132.52 (d, J = 39.3 Hz), 131.98, 130.22, 127.76 (m), 125.94 (q, J = 31.3 Hz), 124.24, 120.98 (q, J = 109.1 Hz), 120.25, 117.75, 113.95; 19F NMR (376 MHz, DMSO-d6) δ: -55.82, -59.71; HRMS: calcd for C17H11ON4F6 [M+H]+ 401.08316, found 401.08313.
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data for Y18. A yellow solid, yield 28%, m.p. 158-159 oC. 1H NMR (400 MHz, DMSO-d6) δ: 10.22 (s, 1H, CONH), 8.46 (d, J = 8.0 Hz, 2H, pyridine H), 8.40 (d, J = 8.0 Hz, 1H, pyrazole H), 8.06-8.04 (m, 1H, pyridine H), 7.94-7.90 (m, 2H, phenyl H), 7.78 (d, J = 8.0 Hz, 1H, phenyl H), 7.63 (d, J = 8.0 Hz, 1H, pyridine H), 2.29 (s, 3H, CH3); 13C NMR (101 MHz, DMSO-d6) δ: 158.95, 151.71, 147.94, 143.23, 140.75, 135.80, 132.34 (d, J = 39.4 Hz), 131.95, 130.26, 127.76 (m), 126.53, 125.81, 122.88 (q, J = 274.72 Hz), 121.50, 120.38 (d, J = 24.5 Hz), 118.11, 117.81, 15.01; 19F NMR (376 MHz, DMSO-d6) δ: -55.69, 59.10; HRMS: calcd for C18H13ON4F6 [M+H]+ 415.09881, found 415.09875.
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data for Y19. A yellow solid, yield 49%, m.p. 153-154 oC. 1H NMR (400 MHz, DMSO-d6) δ: 10.51 (s, 1H, CONH), 8.70 (s, 1H, pyridine H), 8.53 (d, J = 4.0 Hz, 1H, pyridine H), 8.49 (s, 1H, pyrazole H), 8.06-8.03 (m, 1H, pyridine H), 7.94-7.88 (m, 3H, phenyl H), 7.81-7.79 (m, 1H, phenyl H); 13C NMR (101 MHz, DMSO-d6) δ: 159.09, 150.02, 148.87, 141.85, 140.78, 135.79, 134.14, 132.68 (q, J = 39.4 Hz), 131.98, 130.26, 127.73 (m), 125.92 (q, J = 31.3 Hz), 124.16, 120.97 (q, J = 110.1 Hz), 119.80, 119.64, 117.73; 19F NMR (376 MHz, DMSO-d6) δ: -55.76, -59.11; HRMS: calcd for C17H10ON4ClF6 [M+H]+ 435.04418, found 435.04419.
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data forY20. A yellow solid, yield 24%, m.p. 159-160 oC. 1H NMR (400 MHz, DMSO-d6) δ: 10.86 (s, 1H, CONH), 8.63 (d, J = 4.0 Hz, 1H, pyridine H), 8.47 (s, 1H, pyrazole H), 8.41 (d, J = 4.0 Hz, 1H, pyridine H), 8.06-8.03 (m, 1H, pyridine H), 8.01-7.88 (m, 3H, phenyl H), 7.79-7.77 (m, 1H, phenyl H); 13C NMR (101 MHz, DMSO-d6) δ: 159.32, 150.77 (d, J = 255.8 Hz), 146.64 (d, J = 5.2 Hz), 140.91, 138.38 (d, J = 21.5 Hz), 135.73, 134.14, 132.85 (d, J = 9.4 Hz), 132.74, 131.98, 130.25, 127.76 (m), 125.96 (d, J = 31.1 Hz), 122.87 (q, J = 274.7 Hz), 120.43, 119.67, 117.91; 19F NMR (376 MHz, DMSO-d6) δ: -55.86,-59.11, -137.47; HRMS: calcd for C17H10ON4F7 [M+H]+ 439.07373, found 419.07376.
2. Crystallographic data of Y11
Table S1. Crystallographic data of compound Y11
	Empirical formula
	C16H16ClF3N4O

	Formula weight
	372.78

	Temperature/K
	[bookmark: _Hlk95398716]273.15

	Crystal system
	orthorhombic

	Space group
	Pbca

	a/Å
	12.4345(15)

	b/Å
	10.3741(13)

	c/Å
	26.878(3)

	α/°
	90

	β/°
	90

	γ/°
	90

	Volume/Å3
	3467.2(7)

	Z
	8

	ρcalcg/cm3
	1.428

	μ/mm‑1
	2.349

	F(000)
	1536.0

	Crystal size/mm3
	[bookmark: _Hlk95398688]0.35 × 0.35 × 0.33

	Radiation
	[bookmark: _Hlk95398763]CuKα (λ = 1.54178)

	2Θ range for data collection/°
	9.69 to 160

	Index ranges
	-10 ≤ h ≤ 15, -11 ≤ k ≤ 13, -32 ≤ l ≤ 26

	Reflections collected
	14695

	Independent reflections
	3668 [Rint = 0.0909, Rsigma = 0.0585]

	Data/restraints/parameters
	3668/0/226

	Goodness-of-fit on F2
	1.054

	Final R indexes [I>=2σ (I)]
	R1 = 0.0781, wR2 = 0.2007

	Final R indexes [all data]
	R1 = 0.0896, wR2 = 0.2114

	Largest diff. peak/hole / e Å-3
	0.55/-0.31


The diffraction measurement was performed at a temperature of 273.15 K using graphite monochromated CuKα radiation (λ = 1.54178 Å) and an Enraf Nonius CAD-4 four-circle diffractometer. The accurate cell parameters and orientation matrix were obtained by the least-squares refinement of the setting angles of 1536 reflections at the h range of 9.69 < θ < 160. The structure was solved by direct methods and refined by full-matrix least-squares techniques on F2 with anisotropic thermal parameters for all nonhydrogen atoms. The calculations were performed with the SHELXL-97 program.
3. Copies of 1H, 13C, 19F NMR or HRMS data of the intermediate and title compounds
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Fig. S1. 1H NMR, 13C NMR and 19F NMR for 3a.
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Fig. S2. 1H NMR, 13C NMR and 19F NMR for 3b.
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Fig. S3. 1H NMR, 13C NMR and 19F NMR for 3c.
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Fig. S4. 1H NMR, 13C NMR and 19F NMR for 3d.
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Fig. S5. 1H NMR, 13C NMR and 19F NMR for 3e.
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Fig. S6. 1H NMR, 13C NMR, 19F NMR and HRMS for Y1.
[image: ]
[image: ]
[image: ]
[image: ]
Fig. S7. 1H NMR, 13C NMR, 19F NMR and HRMS for Y2.
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Fig. S8. 1H NMR, 13C NMR, 19F NMR and HRMS for Y3.
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Fig. S9. 1H NMR, 13C NMR, 19F NMR and HRMS for Y4.
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Fig. S10. 1H NMR, 13C NMR, 19F NMR and HRMS for Y5.
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Fig. S11. 1H NMR, 13C NMR, 19F NMR and HRMS for Y6.
[image: ]
[image: ]
[image: ]
[image: ]
Fig. S12. 1H NMR, 13C NMR, 19F NMR and HRMS for Y7.
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Fig. S13. 1H NMR, 13C NMR, 19F NMR and HRMS for Y8.
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Fig. S14. 1H NMR, 13C NMR, 19F NMR and HRMS for Y9.
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Fig. S15. 1H NMR, 13C NMR, 19F NMR and HRMS for Y10.[image: ]
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Fig. S16. 1H NMR, 13C NMR, 19F NMR and HRMS for Y11.
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Fig. S17. 1H NMR, 13C NMR, 19F NMR and HRMS for Y12.
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Fig. S18. 1H NMR, 13C NMR, 19F NMR and HRMS for Y13.
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Fig. S19. 1H NMR, 13C NMR, 19F NMR and HRMS for Y14.
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Fig. S20. 1H NMR, 13C NMR, 19F NMR and HRMS for Y15.
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Fig. S21. 1H NMR, 13C NMR, 19F NMR and HRMS for Y16.
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Fig. S22. 1H NMR, 13C NMR, 19F NMR and HRMS for Y17.
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Fig. S23. 1H NMR, 13C NMR, 19F NMR and HRMS for Y18.
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Fig. S24. 1H NMR, 13C NMR, 19F NMR and HRMS for Y19.
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[bookmark: _GoBack]Fig. S25. 1H NMR, 13C NMR, 19F NMR and HRMS for Y20.
4. The regression equation of the title compounds with EC50 values
Table S2 The regression equation of the target compounds with EC50 values against G. zeae in vitro.a
	[bookmark: OLE_LINK8]Compound
	structure
	G. zeae

	
	
	EC50 (mg/L)
	Regression equation
	R²

	Y13
	[image: ]
	13.1 ± 2.7
	y = 1.1502x + 3.7162
	0.9435

	Y14
	[image: ]
	50.7 ± 1.7
	y = 1.9233x + 1.7203
	0.9687

	Y16
	[image: ]
	56.0 ± 0.8
	y = 2.0244x + 1.4615
	0.9804

	Y17
	[image: ]
	16.8 ± 0.4
	y = 1.3722x + 3.3184
	0.9482

	Phenamacril
	[image: ]
	0.5 ± 0.0
	y = 2.239x + 5.7282
	0.9189

	Fluopyram
	[image: ]
	12.3 ± 0.3
	y = 1.1368x + 3.761
	0.9422


a Values are means ± SD of three replicates. “G. zeae” Gibberella zeae (Schwein.) Petch.

Table S3 The regression equation of the title compounds with EC50 values against T. cucumeris in vitro.a
	Compound
	structure
	T. cucumeris

	
	
	EC50 (mg/L)
	Regression equation
	R²

	Y13
	[image: ]
	49.8 ± 5.7
	y = 1.7363x + 2.0539
	0.9888

	Y14
	[image: ]
	37.5 ± 2.4
	y = 2.1221x + 1.6586
	0.9644

	Y16
	[image: ]
	44.3 ± 1.4
	y = 1.2265x + 2.9807
	0.9565

	Y17
	[image: ]
	56.8 ± 0.9
	y = 1.2364x + 2.8312
	0.9362

	Y18
	[image: ]
	94.6 ± 16.7
	y = 1.3047x + 2.4221
	0.9688

	Penthiopyrad
	[image: ]
	0.1 ± 0.0
	y = 2.203x + 7.1069
	0.9245

	Boscalid
	[image: ]
	3.5 ± 0.1
	y = 1.004x + 4.4547
	0.9437


a Values are means ± SD of three replicates. “T. cucumeris” Thanatephorus cucumeris.

Table S4 The regression equation of the target compounds with EC50 values against B. dothidea in vitro.a
	Compound
	structure
	B. dothidea

	
	
	EC50 (mg/L)
	Regression equation
	R²

	Y13
	[image: ]
	14.4 ± 0.6
	y = 1.1196x + 3.7022
	0.9170

	Y14
	[image: ]
	18.1 ± 3.9
	y = 1.1657x + 3.5332
	0.9962

	Y16
	[image: ]
	20.6 ± 0.3
	y = 1.3493x + 3.2271
	0.9234

	Y17
	[image: ]
	13.9 ± 0.6
	y = 1.4235x + 3.373
	0.9848


a Values are means ± SD of three replicates. “B. dothidea” Botryosphaeria dothidea.

Table S5 The regression equation of the target compounds with EC50 values against D. phaseolorum in vitro.a
	Compound
	structure
	D. phaseolorum

	
	
	EC50 (mg/L)
	Regression equation
	R²

	Y13
	[image: ]
	36.4±0.4
	y=3.8155x-0.9571
	0.9295

	Y14
	[image: ]
	26.6±3.9
	y=3.156x+0.5022
	0.9752

	Y16
	[image: ]
	21.8±3.0
	y=1.0554x+3.587
	0.9829


a Values are means ± SD of three replicates. “D. phaseolorum” Diaporthe phaseolorum var. phaseolorum (Cooke & Ellis) Sacc.

Table S6 The regression equation of the target compounds with EC50 values against F. prolifeatum in vitro.a
	Compound
	structure
	F. prolifeatum

	
	
	EC50 (mg/L)
	Regression equation
	R²

	Y13
	[image: ]
	13.3 ± 1.4
	y = 0.9976x + 3.8784
	0.9563

	Y16
	[image: ]
	34.3 ± 1.7
	y = 1.2686x + 3.0532
	0.9587


a Values are means ± SD of three replicates. “F. prolifeatum” Fusarium prolifeatum.

Table S7 The regression equation of the target compounds with EC50 values against FOC in vitro.a
	Compound
	structure
	FOC

	
	
	EC50 (mg/L)
	Regression equation
	R²

	Y13
	[image: ]
	38.9 ± 1.1
	y = 1.954x + 1.894
	0.9913

	Y16
	[image: ]
	112.3 ± 1.7
	y = 1.1677x + 2.6059
	0.9378


a Values are means ± SD of three replicates. “FOC” Fusarium oxysporum f. sp. Cucumerinum.

Table S8 The regression equation of the target compounds with EC50 values against F. oxysporum in vitro.a
	Compound
	structure
	F. oxysporum 

	
	
	EC50 (mg/L)
	Regression equation
	R²

	Y13
	[image: ]
	21.4 ± 0.6
	y = 1.3413x + 3.2152
	0.9604

	Y14
	[image: ]
	26.0 ± 1.1
	y = 1.2872x + 3.178
	0.9809

	Y17
	[image: ]
	37.8 ± 2.0
	y = 2.2723x + 1.4143
	0.9731


a Values are means ± SD of three replicates. “F. oxysporum” Fusarium oxysporum.
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