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1. General information and materials
NMR spectra were acquired on a BrukerAV400 spectrometer, using CDCl3 as the solvent. Chemical shifts (δ) are reported in parts per million relative to internal tetramethylsilane (TMS), and coupling constants (J) are given in hertz (Hz). Multiplicity patterns are abbreviated as follows: s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet), dd (doublet of doublets), td (triplet of doublets) and br (broad). Silica gel (200–300 mesh) was employed for column chromatographic purification. All commercially obtained reagents were used as received, without further purification. New compounds were synthesized on a small scale and purified by column chromatography. X-ray structural analysis was conducted on the XtaLAB mini. α-Imino-oxy acids1 and α-trifluoromethyl acrylamides2 were prepared according to the literatures.
2. General procedure for the synthesis of compounds 3
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To a 10 ml Schlenk tube containing a magnetic stir bar, α-trifluoromethyl acrylamides 1 (0.2 mmol), α-imino-oxy acids 2 (0.6 mmol), AgNO3 (3.4 mg, 0.02 mmol), and K2S2O8 (270 mg, 1 mmol) were added DMSO (1.0 mL) and distilled H2O (1.0 mL) via a syringe. Then, the reaction mixture was vigorously stirred at 60 oC for 24 h. After the reaction was complete, the solvent was evaporated under reduced pressure, and the residue was diluted with water (10 mL) and extracted with ethyl acetate (3 × 10 mL). The organic layers were combined and washed with saturated brine (2 × 10 mL), dried anhydrous MgSO4, and then concentrated in vacuo. The crude material was puriﬁed by column chromatography on silica gel (petroleum ether/EtOAc as the eluent) to afford the desired products 3.
3. Characterization data for compounds
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3aa：white solid, yield: 90%. 1H NMR (400 MHz, CDCl3) δ 7.38 – 7.25 (m, 2H), 7.08 (t, J = 7.6 Hz, 1H), 6.84 (d, J = 7.8 Hz, 1H), 3.18 (s, 3H), 2.29 – 2.14 (m, 3H), 2.03 (td, J = 12.7, 4.8 Hz, 1H), 1.59 – 1.46 (m, 2H), 1.08 – 0.87 (m, 2H). 13C NMR (101 MHz, CDCl3) δ 171.27, 144.34, 130.25, 124.71, 124.60 (q, J = 282.1 Hz), 123.61, 123.44, 119.09, 108.80, 56.47 (q, J = 26.7 Hz), 30.11, 26.62, 25.11, 22.56, 16.83. 19F NMR (377 MHz, CDCl3) δ -72.45. HRMS (ESI) calcd for C15H16F3N2O [M+H]+: 297.1209, found: 297.1214. IR (KBr) ν 3040, 2942, 2868, 2244, 1702, 1606, 1582, 1486, 1452, 1392, 1286, 1180, 1125, 750 cm-1.
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3ba：white solid, yield: 89%. 1H NMR (400 MHz, CDCl3) δ 7.24 – 7.12 (m, 2H), 6.80 (d, J = 7.9 Hz, 1H), 3.24 (s, 3H), 2.38 (s, 3H), 2.32 – 2.21 (m, 3H), 2.08 (td, J = 12.7, 4.8 Hz, 1H), 1.64 – 1.54 (m, 2H), 1.14 – 0.95 (m, 2H). 13C NMR (101 MHz, CDCl3) δ 171.22, 141.95, 133.14, 130.50, 125.42, 124.64 (q, J = 283.9 Hz), 123.62, 119.11, 108.51, 56.52 (q, J = 26.3 Hz), 30.10, 26.63, 25.14, 22.59, 21.17, 16.85. 19F NMR (377 MHz, CDCl3) δ -72.52. HRMS (ESI) calcd for C16H18F3N2O [M+H]+: 311.1366, found: 311.1370. IR (KBr) ν 3038, 2945, 2870, 2243, 1703, 1604, 1580, 1482, 1451, 1390, 1284, 1178, 1124, 810 cm-1.
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3ca：yellow oil, yield: 88%. 1H NMR (400 MHz, CDCl3) δ 6.97 – 6.91 (m, 2H), 6.83 (t, J = 6.4 Hz, 1H), 3.82 (s, 3H), 3.23 (s, 3H), 2.36 – 2.22 (m, 3H), 2.07 (td, J = 12.7, 4.8 Hz, 1H), 1.66 – 1.53 (m, 2H), 1.16 – 0.96 (m, 2H). 13C NMR (101 MHz, CDCl3) δ 170.88 (d, J = 1.8 Hz), 156.42, 137.69, 124.85, 124.57 (q, J = 282.3 Hz), 119.11, 114.21, 112.27, 109.17, 56.81 (q, J = 26.6 Hz), 55.85, 30.12, 26.69, 25.09, 22.55, 16.83. 19F NMR (377 MHz, CDCl3) δ -72.44. HRMS (ESI) calcd for C16H18F3N2O2 [M+H]+: 327.1315, found: 327.1318. IR (KBr) ν 3036, 2944, 2868, 2242, 1701, 1606, 1582, 1492, 1450, 1388, 1282, 1245, 1176, 1122, 808 cm-1.
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3da：yellow oil, yield: 87%. 1H NMR (400 MHz, CDCl3) δ 7.11 – 7.04 (m, 2H), 6.95 (t, J = 7.6 Hz, 1H), 3.45 (s, 3H), 2.52 (s, 3H), 2.28 – 2.14 (m, 3H), 1.99 (td, J = 12.4, 4.6 Hz, 1H), 1.59 – 1.46 (m, 2H), 1.06 – 0.86 (m, 2H). 13C NMR (101 MHz, CDCl3) δ 170.99 (d, J = 1.9 Hz), 141.11, 132.95, 123.59 (q, J = 282.2 Hz), 123.07, 122.23, 121.52, 119.40, 118.12, 54.78 (q, J = 26.3 Hz), 29.27, 28.94, 24.10, 21.52, 18.06, 15.80. 19F NMR (377 MHz, CDCl3) δ -72.71. HRMS (ESI) calcd for C16H18F3N2O [M+H]+: 311.1366, found: 311.1372. IR (KBr) ν 3035, 2946, 2870, 2244, 1706, 1605, 1581, 1481, 1452, 1391, 1285, 1179, 1123, 760 cm-1.
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3ea：yellow oil, yield: 89%. 1H NMR (400 MHz, CDCl3) δ 7.17 – 7.09 (m, 2H), 6.86 (dd, J = 8.3, 4.0 Hz, 1H), 3.26 (s, 3H), 2.37 – 2.24 (m, 3H), 2.08 (td, J = 12.7, 4.7 Hz, 1H), 1.68 – 1.55 (m, 2H), 1.18 – 0.96 (m, 2H). 13C NMR (101 MHz, CDCl3) δ 170.88 (d, J = 1.1 Hz), 159.40 (d, J = 242.7 Hz), 140.36 (d, J = 2.1 Hz), 125.06 (d, J = 8.1 Hz), 124.32 (q, J = 282.2 Hz), 119.01, 116.72 (d, J = 23.4 Hz), 113.04 (d, J = 25.4 Hz), 109.48 (d, J = 8.2 Hz), 56.86 (q, J = 25.4 Hz), 30.13, 26.78, 25.06, 22.52, 16.85. 19F NMR (377 MHz, CDCl3) δ -72.52, -118.80. HRMS (ESI) calcd for C15H15F4N2O [M+H]+: 315.1115, found: 315.1119. IR (KBr) ν 3034, 2943, 2867, 2243, 1710, 1608, 1584, 1490, 1451, 1389, 1283, 1210, 1177, 1121, 816 cm-1.
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3fa：yellow oil, yield: 92%. 1H NMR (400 MHz, CDCl3) δ 7.33 (dd, J = 8.3, 2.1 Hz, 1H), 7.26 (brs, 1H), 6.78 (d, J = 8.4 Hz, 1H), 3.18 (s, 3H), 2.89 – 2.18 (m, 3H), 2.06 – 1.96 (m, 1H), 1.59 – 1.48 (m, 2H), 1.06 – 0.90 (m, 2H). 13C NMR (101 MHz, CDCl3) 169.71 (d, J = 1.8 Hz), 141.92, 129.27, 127.83, 124.18, 124.15, 123.25 (q, J = 282.4 Hz), 117.98, 108.76, 55.63 (q, J = 26.8 Hz), 29.07 (d, J = 1.2 Hz), 25.74, 24.04, 21.50, 15.82. 19F NMR (377 MHz, CDCl3) δ -72.41. HRMS (ESI) calcd for C15H15ClF3N2O [M+H]+: 331.0820, found: 331.0825. IR (KBr) ν 3033, 2942, 2866, 2242, 1703, 1592, 1571, 1480, 1448, 1388, 1281, 1176, 1120, 1070, 814, 786 cm-1.
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3ga：white solid, yield: 90%. 1H NMR (400 MHz, CDCl3) δ 7.55 (dd, J = 8.3, 1.9 Hz, 1H), 7.47 (brs, 1H), 6.81 (d, J = 8.3 Hz, 1H), 3.25 (s, 3H), 2.36 – 2.24 (m, 3H), 2.08 (td, J = 12.7, 4.8 Hz, 1H), 1.67 – 1.56 (m, 2H), 1.15 – 0.96 (m, 2H). 13C NMR (101 MHz, CDCl3) δ 170.64 (d, J = 1.8 Hz), 143.45, 133.21, 127.86, 125.56, 124.29 (q, J = 282.4 Hz), 119.02, 116.04, 110.27, 56.61 (q, J = 26.8 Hz), 30.11, 26.75, 25.07, 22.53, 16.85. 19F NMR (377 MHz, CDCl3) δ -72.48. HRMS (ESI) calcd for C15H14BrF3N2O [M+H]+: 375.0314, found: 375.0319. IR (KBr) ν 3032, 2941, 2865, 2241, 1701, 1590, 1566, 1474, 1446, 1387, 1280, 1175, 1119, 1030, 815, 706 cm-1.
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Compound 3ha was obtained as a white solid in 86% total yield, existing as a 1.5:1 mixture. The provided 1H NMR data correspond to the combined signals of both isomers, whereas the assigned 13C NMR and 19F NMR resonances solely derive from the product shown on the left of the spectrum. 1H NMR (400 MHz, CDCl3) δ 7.32 – 7.19 (m, 1H), 6.94 (t, J = 8.5 Hz, 1H), 6.75 (d, J = 8.6 Hz, 1H), 3.24 (d, J = 2.9 Hz, 3H), 2.48 – 2.18 (m, 7H), 1.68 – 1.54 (m, 2H), 1.12 – 0.95 (m, 2H). 13C NMR (101 MHz, CDCl3) δ 170.39 (d, J = 1.9 Hz), 139.63, 135.48, 128.91, 125.46, 123.63 (q, J = 282.3 Hz), 118.05, 108.69, 105.50, 56.74 (q, J = 26.4 Hz), 29.03, 25.76, 24.09, 21.93, 18.14 (d, J = 3.6 Hz), 15.77. 19F NMR (377 MHz, CDCl3) δ -70.49. HRMS (ESI) calcd for C16H18F3N2O [M+H]+: 311.1366, found: 311.1371. IR (KBr) ν 3034, 2944, 2868, 2243, 1705, 1596, 1574, 1484, 1451, 1390, 1282, 1176, 1122, 848 cm-1.
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3ia：white solid, yield: 78%. 1H NMR (400 MHz, CDCl3) δ 7.35 – 7.27 (m, 2H), 7.07 (td, J = 7.6, 0.7 Hz, 1H), 6.85 (d, J = 7.9 Hz, 1H), 3.73 (q, J = 7.2 Hz, 2H), 2.29 – 2.14 (m, 3H), 2.03 (td, J = 12.7, 4.7 Hz, 1H), 1.58 – 1.45 (m, 2H), 1.20 (t, J = 7.2 Hz, 3H), 1.09 – 0.89 (m, 2H). 13C NMR (101 MHz, CDCl3) δ 169.84 (d, J = 2.0 Hz), 142.40, 129.14, 123.88, 123.60 (q, J = 282.1 Hz), 122.84, 122.15, 118.00, 107.86, 55.31 (q, J = 26.4 Hz), 34.11, 29.00, 24.04, 21.43, 15.79, 11.43. 19F NMR (377 MHz, CDCl3) δ -72.66. HRMS (ESI) calcd for C16H18F3N2O [M+H]+: 311.1366, found: 311.1369. IR (KBr) ν 3031, 2946, 2872, 2242, 1706, 1594, 1569, 1479, 1444, 1386, 1281, 1174, 1120, 748 cm-1.
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3ja：white solid, yield: 87%. 1H NMR (400 MHz, CDCl3) δ 7.35 – 7.13 (m, 7H), 7.03 (t, J = 7.6 Hz, 1H), 6.72 (d, J = 7.9 Hz, 1H), 4.87 (dd, J = 62.0, 15.7 Hz, 2H), 2.29 (td, J = 12.6, 4.7 Hz, 1H), 2.18 – 2.01 (m, 3H), 1.57 – 1.41 (m, 2H), 1.12 – 0.87 (m, 2H). 13C NMR (101 MHz, CDCl3) δ 170.42 (d, J = 2.0 Hz), 142.45, 134.00, 129.12, 127.91, 126.89, 126.19, 123.76, 123.62 (q, J = 282.2 Hz), 122.57, 122.39, 118.00, 108.81, 55.44 (q, J = 26.7 Hz), 43.09, 29.16, 24.03, 21.63, 15.79. 19F NMR (377 MHz, CDCl3) δ -72.41. HRMS (ESI) calcd for C21H20F3N2O [M+H]+: 373.1522, found: 373.1529. IR (KBr) ν 3033, 2943, 2866, 2242, 1705, 1591, 1568, 1478, 1446, 1384, 1280, 1175, 1118, 742 cm-1.
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3ka：yellow oil, yield: 70%. 1H NMR (400 MHz, CDCl3) δ 7.39 – 7.30 (m, 2H), 7.19 – 6.98 (m, 2H), 4.60 – 4.33 (m, 2H), 2.42 – 1.99 (m, 5H), 1.59 – 1.42 (m, 2H), 1.09 – 0.89 (m, 2H). 13C NMR (101 MHz, CDCl3) δ 170.60 (d, J = 1.9 Hz), 142.38, 130.25, 124.84, 124.47 (q, J = 282.1 Hz), 123.83, 123.51, 118.99, 109.82, 76.04, 72.82, 56.48 (q, J = 26.7 Hz), 30.37 (d, J = 1.3 Hz), 29.59, 25.04, 22.46, 16.83. 19F NMR (377 MHz, CDCl3) δ -72.44. HRMS (ESI) calcd for C17H16F3N2O [M+H]+: 321.1209, found: 321.1214. IR (KBr) ν 3284, 3032, 2942, 2243, 2122, 1703, 1592, 1569, 1479, 1445, 1385, 1281, 1174, 1119, 746 cm-1.
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3ab: yellow oil, yield: 88%. 1H NMR (400 MHz, CDCl3) δ 7.35 (td, J = 7.8, 1.1 Hz, 1H), 7.27 (d, J = 7.5 Hz, 1H), 7.07 (td, J = 7.6, 0.7 Hz, 1H), 6.86 (d, J = 7.9 Hz, 1H), 3.84 (dd, J = 36.1, 16.1 Hz, 2H), 3.43 – 3.34 (m, 1H), 3.22 – 3.14 (m, 4H), 2.74 – 2.67 (m, 1H), 2.26 (dt, J = 14.3, 4.4 Hz, 1H). 13C NMR (101 MHz, CDCl3) δ 171.48 (d, J = 2.0 Hz), 144.65, 130.45, 125.00, 124.65 (q, J = 282.4 Hz), 123.10, 122.62, 115.29, 108.99, 66.68, 55.77, 54.70 (q, J = 26.8 Hz), 29.90 (d, J = 1.6 Hz), 26.69. 19F NMR (377 MHz, CDCl3) δ -73.04. HRMS (ESI) calcd for C14H14F3N2O2 [M+H]+: 299.1002, found: 299.1007. IR (KBr) ν 3031, 2944, 2867, 2242, 1688, 1591, 1568, 1479, 1446, 1386, 1282, 1176, 1121, 747 cm-1.
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Compound 3ac was obtained as two separable diastereomers in a total combined yield of 85%. 3ac-Major diastereomer: yellow oil, yield: 57%. 1H NMR (400 MHz, CDCl3) δ 7.38 (td, J = 7.8, 1.1 Hz, 1H), 7.33 (d, J = 7.4 Hz, 1H), 7.13 (td, J = 7.6, 0.8 Hz, 1H), 6.87 (d, J = 7.9 Hz, 1H), 3.20 (s, 3H), 2.88 – 2.78 (m, 1H), 2.56 (dd, J = 6.1, 5.1 Hz, 2H), 2.42 – 2.26 (m, 2H), 1.41 – 1.23 (m, 2H). 13C NMR (101 MHz, CDCl3) δ 170.64 (d, J = 1.8 Hz), 144.23, 130.74, 124.81, 124.28 (d, J = 282.3 Hz), 123.92, 122.65, 117.98, 114.98, 109.09, 55.91 (q, J = 27.2 Hz), 28.41, 28.21, 26.78, 25.85, 20.99. 19F NMR (377 MHz, CDCl3) δ -72.59. HRMS (ESI) calcd for C16H15F3N3O [M+H]+: 322.1162, found: 322.1166. IR (KBr) ν 3042, 2931, 2874, 2246, 1701, 1610, 1582, 1488, 1454, 1282, 1178, 1121, 750 cm-1.
3ac-Minor diastereomer: yellow oil, yield: 28%. 1H NMR (400 MHz, CDCl3) δ 7.40 – 7.31 (m, 2H), 7.12 (td, J = 7.6, 0.7 Hz, 1H), 6.88 (d, J = 7.9 Hz, 1H), 3.21 (s, 3H), 2.72 – 2.53 (m, 3H), 2.49 – 2.42 (m, 1H), 2.19 – 2.12 (m, 1H), 1.53 – 1.37 (m, 2H). 13C NMR (101 MHz, CDCl3) δ 169.49 (d, J = 1.6 Hz), 143.20, 129.74, 123.74, 123.27 (d, J = 282.4 Hz), 122.74, 121.82, 116.84, 113.99, 108.10, 54.71 (q, J = 27.1 Hz), 27.01, 26.76, 25.75, 24.49, 19.53. 19F NMR (377 MHz, CDCl3) δ -72.25.
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3ad: Compound 3ad was obtained as a yellow oil in 62% total yield, existing as a 1.2:1 mixture of two diastereomers. The provided 1H NMR data correspond to the combined signals of both isomers, whereas the assigned 13C and 19F resonances solely derive from the major diastereomer. 1H NMR (400 MHz, CDCl3) δ 7.37–7.33 (m, 1H), 7.27 (d, J = 7.4 Hz, 1H), 7.13–7.06 (m, 1H), 6.85 (d, J = 7.8 Hz, 1H), 4.17–4.07 (m, 2H), 3.19 (d, J = 1.3 Hz, 3H), 2.59–2.01 (m, 5H), 1.23–1.17 (m, 5H). 13C NMR (101 MHz, CDCl3) δ 171.64 (s), 170.93 (s), 144.34 (s), 130.40 (s), 127.27 (d, J = 282.2 Hz), 124.80 (s), 123.55 (s), 123.17 (s), 117.20 (s), 108.89 (s), 61.75 (s), 56.18 (q, J = 26.6 Hz), 41.02 (s), 27.81 (s), 26.68 (s), 25.06 (s), 19.54 (s), 14.14 (s). 19F NMR (377 MHz, CDCl3) δ -72.58. HRMS (ESI) calcd for C18H20F3N2O3 [M+H]+: 369.1421, found: 369.1427. IR (KBr) ν 3041, 2933, 2872, 2247, 1736, 1700, 1611, 1583, 1489, 1455, 1284, 1221, 1176, 1123, 751 cm-1.
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Compound 3ae was obtained as two separable diastereomers in a total combined yield of 60%. 3ae-Major diastereomer：yellow oil, yield: 36%. 1H NMR (400 MHz, CDCl3) δ 7.34 (td, J = 7.8, 1.8 Hz, 1H), 7.29–7.19 (m, 3H), 7.04 (q, J = 7.7 Hz, 2H), 6.96 (d, J = 6.7 Hz, 2H), 6.85 (d, J = 7.9 Hz, 1H), 3.19 (s, 3H), 2.84–2.74 (m, 1H), 2.38 (d, J = 6.9 Hz, 2H), 2.15 (td, J = 12.7, 4.7 Hz, 1H), 1.76 (td, J = 12.8, 4.0 Hz, 1H), 1.45–1.37 (m, 1H), 1.17–1.08 (m, 1H). 13C{1H} NMR (101 MHz, CDCl3) δ 170.18 (d, J = 1.8 Hz), 143.37, 138.98, 129.25, 128.11, 126.87, 126.09, 123.56, 123.43 (q, J = 282.3 Hz), 122.42, 122.31, 116.84, 107.78, 55.28 (q, J = 26.6 Hz), 40.84, 27.34, 27.06, 25.62, 24.44. 19F NMR (377 MHz, CDCl3) δ -72.52. HRMS (ESI) calcd for C21H20F3N2O [M+H]+: 373.1522, found: 373.1526. IR (KBr) ν 3044, 2930, 2871, 2245, 1700, 1612, 1584, 1490, 1453, 1283, 1179, 1122, 750, 696 cm-1.
3ae-Minor diastereomer: yellow oil, yield: 24%. 1H NMR (400 MHz, CDCl3) δ 7.35 (td, J = 7.8, 1.1 Hz, 1H), 7.29–7.19 (m, 4H), 7.13–7.01 (m, 3H), 6.84 (d, J = 7.8 Hz, 1H), 3.18 (s, 3H), 2.75–2.67 (m, 1H), 2.48–2.32 (m, 2H), 2.16–2.03 (m, 1H), 1.96–1.86 (m, 1H), 1.50–1.39 (m, 1H), 1.31–1.24 (m, 1H). 13C NMR (101 MHz, CDCl3) δ 171.05 (d, J = 2.0 Hz), 144.37, 140.21, 130.31, 129.18, 127.86, 127.05, 124.73, 124.54 (d, J = 282.1 Hz), 123.66, 123.47, 117.90, 108.83, 56.34 (q, J = 26.6 Hz), 41.88, 28.65, 28.13, 26.67, 25.08. 19F NMR (377 MHz, CDCl3) δ -72.37.
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3la: white solid, yield: 56%. 1H NMR (400 MHz, CDCl3) δ 7.35 (t, J = 7.5 Hz, 2H), 7.15 (t, J = 7.6 Hz, 1H), 7.10–7.01 (m, 4H), 6.91–6.87 (m, 1H), 4.46–4.18 (m, 2H), 4.11–3.84 (m, 2H), 3.62–3.52 (m, 1H), 2.43 (d, J = 7.2 Hz, 2H), 2.35–2.02 (m, 4H), 1.83 (dt, J = 13.5, 6.8 Hz, 1H), 1.58–1.51 (m, 2H), 1.39 (dd, J = 13.0, 7.2 Hz, 3H), 1.17–0.92 (m, 2H), 0.89 (d, J = 6.6 Hz, 6H). 13C NMR (101 MHz, CDCl3) δ 174.49 (d, J = 2.8 Hz), 171.42, 143.66, 140.70, 137.17, 130.18, 129.36 (d, J = 1.5 Hz), 127.14 (d, J = 5.6 Hz), 124.86, 124.50 (q, J = 282.3 Hz), 123.55, 123.43, 119.05, 109.17, 61.41, 56.33 (d, J = 26.8 Hz), 45.03, 44.96, 39.37, 30.18, 25.15, 22.48, 22.40, 18.35, 16.76, 16.70. 19F NMR (377 MHz, CDCl3) δ -72.55. HRMS (ESI) calcd for C29H34F3N2O3 [M+H]+: 515.2516, found: 515.2521. IR (KBr) ν 3043, 2954, 2871, 2244, 1738, 1697, 1611, 1582, 1512, 1488, 1454, 1285, 1218, 1177, 1124, 822, 753 cm-1.
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3le: yellow oil, yield: 66%. 1H NMR (400 MHz, CDCl3) δ 7.57–7.54 (m, 2H), 7.46–7.38 (m, 1H), 7.26–6.96 (m, 6H), 6.73 (dd, J = 10.7, 7.9 Hz, 1H), 4.37– 4.12 (m, 2H), 3.99–3.77 (m, 5H), 3.69–3.61 (m, 1H), 2.21–1.85 (m, 4H), 1.45–1.25 (m, 5H), 1.00–0.67 (m, 2H). 13C NMR (101 MHz, CDCl3) δ 174.41, 171.43, 157.71, 143.57, 135.05, 133.73, 130.09, 129.26, 128.81, 127.18, 126.10, 126.06, 125.98, 124.80, 124.52 (q, J = 282.5 Hz), 123.51, 123.37, 119.09, 109.15, 105.55, 61.74, 56.28 (q, J = 26.8 Hz), 55.35, 45.27, 39.40, 30.03, 25.01, 22.33, 18.31, 16.54. 19F NMR (377 MHz, CDCl3) δ -72.48. HRMS (ESI) calcd for C30H30F3N2O4 [M+H]+: 539.2152, found: 539.2156. IR (KBr) ν 3052, 2951, 2870, 2245, 1737, 1696, 1614, 1584, 1516, 1456, 1286, 1242, 1181, 1126, 848, 752 cm-1.
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3ma: white solid, yield: 68%. 1H NMR (400 MHz, CDCl3) δ 7.48–7.32 (m, 4H), 7.31–7.20 (m, 4H), 7.06–7.02 (m, 1H), 6.96–6.88 (m, 2H), 6.81 (dd, J = 8.0, 3.4 Hz, 1H), 4.39–4.18 (m, 2H), 4.07–3.77 (m, 2H), 3.59–3.53 (m, 1H), 2.25–1.97 (m, 4H), 1.56–1.41 (m, 2H), 1.36 (dd, J = 11.4, 7.2 Hz, 3H), 1.08–0.84 (m, 2H). 13C NMR (101 MHz, CDCl3) δ 172.69, 170.43, 158.54 (d, J = 248.4 Hz), 142.53, 140.19 (d, J = 7.8 Hz), 134.34, 129.76 (d, J = 3.2 Hz), 129.10, 127.87 (d, J = 2.7 Hz), 127.44 (d, J = 2.2 Hz), 126.82 (d, J = 13.5 Hz), 126.69 (d, J = 2.5 Hz), 123.89, 123.46 (q, J = 283.2 Hz), 122.53 (d, J = 3.5 Hz), 122.46, 118.00, 114.31 (d, J = 2.5 Hz), 114.07 (d, J = 2.2 Hz), 107.95, 60.67, 55.28 (q, J = 26.7 Hz), 43.79, 38.27 (d, J = 2.0 Hz), 28.99, 24.04, 21.42, 17.11, 15.72. 19F NMR (377 MHz, CDCl3) δ -72.47, -117.46. HRMS (ESI) calcd for C31H29F4N2O3 [M+H]+: 553.2109, found: 553.2116. IR (KBr) ν 3050, 2950, 2868, 2244, 1736, 1695, 1612, 1583, 1492, 1455, 1284, 1219, 1179, 1125, 1095, 832, 751, 695 cm-1.
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3na: yellow oil, yield: 55%. 1H NMR (400 MHz, CDCl3) δ 7.37–7.23 (m, 2H), 7.06 (t, J = 7.5 Hz, 1H), 6.92 (d, J = 7.6 Hz, 2H), 6.58 (d, J = 7.4 Hz, 1H), 6.50 (s, 1H), 4.24 (t, J = 5.5 Hz, 2H), 4.01 (dt, J = 14.4, 5.6 Hz, 1H), 3.89–3.69 (m, 3H), 2.33–1.96 (m, 11H), 1.53 (s, 3H), 1.18 (s, 4H), 1.03 (d, J = 3.6 Hz, 6H). 13C NMR (101 MHz, CDCl3) δ 176.62, 170.30 (d, J = 1.6 Hz), 155.82, 142.59, 135.43, 129.27, 129.13, 123.91, 123.47 (q, J = 282.2 Hz), 122.49 (two kinds of carbon signals overlapping), 122.46, 119.66, 117.96, 110.89, 108.12, 66.67, 60.11, 55.32 (q, J = 26.5 Hz), 41.00, 38.29, 35.84, 28.82 (d, J = 28.6 Hz), 24.08, 23.95, 23.82, 21.48, 20.38, 15.73, 14.74. 19F NMR (377 MHz, CDCl3) δ -72.53. HRMS (ESI) calcd for C31H38F3N2O4 [M+H]+: 559.2778, found: 559.2782. IR (KBr) ν 3042, 2956, 2872, 2244, 1737, 1696, 1610, 1582, 1488, 1454, 1285, 1232, 1180, 1124, 812, 755 cm-1.
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3oa：white solid, yield: 86%. 1H NMR (400 MHz, CDCl3) δ 8.34 (dd, J = 7.9, 1.3 Hz, 1H), 7.74 (td, J = 7.8, 1.5 Hz, 1H), 7.64–7.55 (m, 2H), 3.44 (s, 3H), 2.91–2.73 (m, 1H), 2.38–2.24 (m, 3H), 1.75–1.64 (m, 2H), 1.16–1.04 (m, 2H). 13C NMR (101 MHz, CDCl3) δ 167.36, 163.38, 134.15, 131.38, 129.75, 129.72, 127.43 (q, J = 1.1 Hz), 127.20, 123.93 (d, J = 286.2 Hz), 119.01, 56.55 (q, J = 24.5 Hz), 30.15, 27.99, 25.17, 23.50, 16.81. 19F NMR (377 MHz, CDCl3) δ -72.16. HRMS (ESI) calcd for C16H16F3N2O2 [M+H]+: 325.1158, found: 325.1162. IR (KBr) ν 3045, 2952, 2870, 2245, 1772, 1710, 1608, 1584, 1491, 1453, 1395, 1288, 1182, 1127, 752 cm-1.
4. References
[1] (a) Vaillant, F. L.; Garreau, M.; Nicolai, S.; Gryn’ova, G.; Corminboeuf, C.; Waser, J. Chem. Sci., 2018, 9, 5883 ; (b) Wang, J.; Qin, Y.; Cui, K.; Li, X.; Cui, M.; Cao, S.; Zhang, L.; Shen, Q.; Wang, T.; Li, F. Chem. Commun. 2025, 61, 3359.
[2] (a) Gonda, Z.; Béke, F.; Tischler, O.; Petró, M.; Novák, Z.; Tóth, L. Eur. J. Org. Chem. 2017, 2017, 2112; (b) He, H.; Wan, Q.; Hou, Z.-W.; Zhou, Q.; Wang, L. Org. Lett. 2023, 25, 7014; (c) Liu, K.; Li, F.; Wang, J.; Zhang, Z.; Du, F.; Su, H.; Wang, Y.; Yuan, Q.; Li, F.; Wang, T. Org. Biomol. Chem. 2023, 21, 2700.
5. Crystallographic details of the product 3ga
CCDC 2437318 contains the supplementary crystallographic data for the product 3ga. These data can be obtained free of charge from The Cambridge Crystallographic Data Center via www.ccdc.cam.ac.uk/data_request/cif.
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6. Copies of NMR spectra of the products
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1H NMR (400 MHz, CDCl3) of Compound 3aa
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13C NMR (101 MHz, CDCl3) of Compound 3aa
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19F NMR (377 MHz, CDCl3) of Compound 3aa
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1H NMR (400 MHz, CDCl3) of Compound 3ba
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13C NMR (101 MHz, CDCl3) of Compound 3ba
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19F NMR (377 MHz, CDCl3) of Compound 3ba
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1H NMR (400 MHz, CDCl3) of Compound 3ca
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13C NMR (101 MHz, CDCl3) of Compound 3ca

[image: image31.png]7244

-711 -714 -7L7 720 723 -72.6 -72.9 -732 735 738 741
f1 (ppm)



19F NMR (377 MHz, CDCl3) of Compound 3ca
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1H NMR (400 MHz, CDCl3) of Compound 3da
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13C NMR (101 MHz, CDCl3) of Compound 3da
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19F NMR (377 MHz, CDCl3) of Compound 3da
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1H NMR (400 MHz, CDCl3) of Compound 3ea
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13C NMR (101 MHz, CDCl3) of Compound 3ea
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19F NMR (377 MHz, CDCl3) of Compound 3ea
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1H NMR (400 MHz, CDCl3) of Compound 3fa
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13C NMR (101 MHz, CDCl3) of Compound 3fa
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19F NMR (377 MHz, CDCl3) of Compound 3fa
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1H NMR (400 MHz, CDCl3) of Compound 3ga
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13C NMR (101 MHz, CDCl3) of Compound 3ga
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19F NMR (377 MHz, CDCl3) of Compound 3ga
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1H NMR (400 MHz, CDCl3) of Compound 3ha
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13C NMR (101 MHz, CDCl3) of Compound 3ha
[image: image46.png]9T~
6V0L—

—00'T
~€T

110 120 130 140 150

100

-80

70

-60

s

-20 -30

10

10

1 (ppm)





19F NMR (377 MHz, CDCl3) of Compound 3ha
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1H NMR (400 MHz, CDCl3) of Compound 3ia
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13C NMR (101 MHz, CDCl3) of Compound 3ia
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19F NMR (377 MHz, CDCl3) of Compound 3ia
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1H NMR (400 MHz, CDCl3) of Compound 3ja
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13C NMR (101 MHz, CDCl3) of Compound 3ja
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19F NMR (377 MHz, CDCl3) of Compound 3ja
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1H NMR (400 MHz, CDCl3) of Compound 3ka
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13C NMR (101 MHz, CDCl3) of Compound 3ka
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19F NMR (377 MHz, CDCl3) of Compound 3ka
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1H NMR (400 MHz, CDCl3) of Compound 3ab
[image: image57.png]6997~
0667
1667

0£FS:
LSPS
€8PS
oT'Ss
LLSS
8999—

6L9L
:.FW
WLL

66801
ﬂ.m:/
3..5/
97T
OT'EZT
STELT
0TI
so9zt/;

98°87T A\y
SPOET

SOPPT—

LPILT
GYILT

30 20 10

40

70

80

200 190 180 170 160 150 140 130 120 110 100 90
f1 (ppm)

210




13C NMR (101 MHz, CDCl3) of Compound 3ab
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19F NMR (377 MHz, CDCl3) of Compound 3ab
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1H NMR (400 MHz, CDCl3) of Compound 3ac-major
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13C NMR (101 MHz, CDCl3) of Compound 3ac-major
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19F NMR (377 MHz, CDCl3) of Compound 3ac-major
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1H NMR (400 MHz, CDCl3) of Compound 3ac-minor
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13C NMR (101 MHz, CDCl3) of Compound 3ac-minor
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19F NMR (377 MHz, CDCl3) of Compound 3ac-minor
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1H NMR (400 MHz, CDCl3) of Compound 3ad
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13C NMR (101 MHz, CDCl3) of Compound 3ad
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19F NMR (377 MHz, CDCl3) of Compound 3ad
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1H NMR (400 MHz, CDCl3) of Compound 3ae-major
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13C NMR (101 MHz, CDCl3) of Compound 3ae-major
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19F NMR (377 MHz, CDCl3) of Compound 3ae-major
[image: image71.png]pRALAAAAALAALALAAMAA AN RLRLRLNL & (AN AL A AL NN N e Sl g A ayiniinEnknininnks

660

po0E
60
00T

40 35 30 25 20 15 10 05 00

55 50 45
f1 (ppm)

6.0

65

95 90 85 80 75 70

10.0



1H NMR (400 MHz, CDCl3) of Compound 3ae-minor
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13C NMR (101 MHz, CDCl3) of Compound 3ae-minor
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19F NMR (377 MHz, CDCl3) of Compound 3ae-minor
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1H NMR (400 MHz, CDCl3) of Compound 3la 
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13C NMR (101 MHz, CDCl3) of Compound 3la
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19F NMR (377 MHz, CDCl3) of Compound 3la
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1H NMR (400 MHz, CDCl3) of Compound 3le
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13C NMR (101 MHz, CDCl3) of Compound 3le
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19F NMR (377 MHz, CDCl3) of Compound 3le
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1H NMR (400 MHz, CDCl3) of Compound 3ma
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13C NMR (101 MHz, CDCl3) of Compound 3ma
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19F NMR (377 MHz, CDCl3) of Compound 3ma
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1H NMR (400 MHz, CDCl3) of Compound 3na
[image: image84.png]TU80T
68°0TT
96°LTT
96T
99'6TT
LOTTT
9 TTL
6V TTL
T6°€TT
LSBT
89°LTT
ET6TT
LT6TT
EPSET
65THT
8'SST—

po s n niayyiota il

0E0LT
TE0LT
99LT—

30 2 10

40

70

80

200 190 180 170 160 150 140 130 120 110 100 90
f1 (ppm)

210



13C NMR (101 MHz, CDCl3) of Compound 3na
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19F NMR (377 MHz, CDCl3) of Compound 3na
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1H NMR (400 MHz, CDCl3) of Compound 3oa
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13C NMR (101 MHz, CDCl3) of Compound 3oa
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19F NMR (377 MHz, CDCl3) of Compound 3oa
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