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General

1H NMR and 13C NMR spectra were measured in CDCl3 or Actetone-d6 solution on a Bruker AV-400 spectrometer using TMS as an internal reference. Coupling constant (J) values are given in Hz. Multiplicities are designated by the following abbreviations: s, singlet; d, doublet; t, triplet; q, quartet; br, broad; m, multiplet. High-resolution mass spectra (HRMS) were performed on a Bruker microTOF-Q II Mass Spectrometer with ES ionization (ESI). All commercially available reagents were used as received. Thin-layer chromatography on silica (with GF254) was used to monitor all reactions. Products were purified by flash column chromatography on silica gel purchased from Qingdao Haiyang Chemical Co., Ltd.. α,β-unsaturated isoxazoles 2 and pyrazolamides 3 were prepared according to the previous report [1-4]. Unless otherwise noted, all reagents were commercially obtained and used without further purification.

Typical procedure for the synthesis of 2-isoxazolidinones 4
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To a solution of glycine imine 1a (0.5 mmol) and α,β-unsaturated isoxazoles 2b (0.5 mmol) in 5.0 mL of THF, 7.5 uL of DBU (10 mol%, 0.1 eq.) and LiBr (44 mg, 1.0 eq., 0.5 mmol) were added successively. The mixture is stirred at room temperature for 0.5 h, and the reaction was monitored by TLC. When TLC indicates that starting materials were consumed, the solvent was evaporated under reduced pressure and the residue was purified through a flash column chromatography (petroether/ethyl acetate = 10:1 to 5: 1, v/v). The pure product 4ab was obtained as a white foam.
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Hydrolysis 4ab to 6ab by 4.0 N HCl [5]
To a solution of 4ab (0.5 mmol) in 5.0 mL of CH2Cl2, 0.5 mL of 4 N HCl aqueous solution was added. Then the mixture was stirred 2 h at r.t., and the reaction was monitored by TLC. When TLC indicates that 4ab were consumed, 10.0 mL of CH2Cl2 was added and the organic layer was collected which was washed by 5.0 mL of water and 5.0 mL of brine, the it was dried over anhydrous Na2SO4. The solvent was removed to produce 6ab as a light yellow foam.
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Following this procedure, 5ab can be hydrolyzed smoothly to 7ab in 95% yield.
A practical preparation of a key intermediate 4da for Phenchlobenpyrrone
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To a solution of 2a (5.0 mmol, 1.16 g) and 1b (5.0 mmol, 0.93 g) in 20.0 mL of THF, 0.75 mL of DBU (1.0 eq.) was added. The mixture is stirred at room temperature for one h, and the reaction was monitored by TLC. When TLC indicates that starting materials were consumed, the solvent was evaporated under reduced pressure and the residue was purified through a flash column chromatography (petroether/ethyl acetate = 10:1 to 5:1, v/v). The two diastereomers of 4da were obtained during this flash column chromatographic purification (4da-1 and 4da-2).
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Colorless oil; 92% yield; 1H NMR (400 MHz, Acetone-d6) δ 7.65 (d, J = 7.2 Hz, 2H), 7.42-7.33 (m, 6H), 7.17-7.10 (m, 5H), 6.90 (d, J = 6.4 Hz, 2H), 4.20-4.13 (m, 2H), 3.98 (dd, J = 9.44, 15.2 Hz, 1H), 3.69 (dd, J = 5.96, 15.2 Hz, 1H), 2.37 (s, 3H), 1.28 (s, 9H); 13C NMR (100 MHz, Acetone-d6) δ 174.7, 172.2, 169.6, 156.1, 140.8, 136.9, 131.4, 129.5, 129.4, 129.3, 129.1, 129.0, 128.9, 128.4, 128.1, 81.8, 71.6, 47.6, 27.9, 11.5; HRMS (ESI): Exact mass calcd for C31H32N3O5 [M+H]+, 526.2342. Found 526.2341.
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White powder; 95% yield; mp 136.2-137.2 oC; 1H NMR (400 MHz, Acetone-d6) δ 7.66 (d, J = 7.6 Hz, 2H), 7.50-7.49 (m, 4H), 7.45-7.41 (m, 2H), 7.27 (q, J = 12.4 Hz, 4H), 7.00-6.99 (m, 2H), 4.26-4.24 (m, 1H), 4.20-4.15 (m, 1H), 3.90-3.85 (m, 2H), 2.37 (s, 3H), 1.29 (s, 9H); 13C NMR (100 MHz, Acetone-d6) δ 173.5, 171.6, 168.6, 155.4, 139.1, 138.8, 136.0, 132.5, 130.6, 130.2, 128.8, 128.6, 128.5, 128.3, 125.2, 127.5, 81.1, 70.5, 46.1, 27.0, 10.6; HRMS (ESI): Exact mass calcd for C31H31ClN3O5 [M+H]+, 560.1952. Found 560.1946.
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White powder; 18% yield; mp 79.2-81.5 oC; 1H NMR (400 MHz, Acetone-d6) δ 7.92 (d, J = 7.92 Hz, 2H), 7.49 (t, J = 7.6 Hz, 2H), 7.38-7.35 (m, 3H), 7.25 (d, J = 8.36 Hz, 2H), 7.16 (t, J = 7.6 Hz, 2H), 7.11-7.07 (m, 1H), 7.01 (d, J = 8.36 Hz, 2H), 5.71 (d, J = 5.6 Hz, 1H), 4.04-4.01 (m, 1H), 3.95-3.92 (m, 2H), 2.32 (s, 3H), 1.41 (s, 9H); 13C NMR (100 MHz, Acetone-d6) δ 173.8, 170.5, 155.1, 145.3, 143.3, 139.1, 132.5, 129.6, 128.9, 128.5, 128.1, 127.6, 126.9, 125.8, 81.5, 77.4, 66.8, 56.6, 55.9, 27.2, 10.6; HRMS (ESI): Exact mass calcd for C31H30ClN3O5 [M+H]+, 560.1952. Found 560.1942.
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White powder; 95% yield; mp 128.5-130.5 oC; 1H NMR (400 MHz, Acetone-d6) δ 7.66 (d, J = 7.2 Hz, 2H), 7.52-7.49 (m, 4H), 7.47-7.41(m, 4H), 7.19 (d, J = 8.4 Hz, 2H), 6.99-6.97 (m, 2H), 4.24 (d, J = 6.4 Hz, 1H), 4.19-4.14 (m, 1H), 3.94-3.82 (m, 2H), 2.37 (s, 3H), 1.30 (s, 9H); 13C NMR (100 MHz, Acetone-d6) δ 173.5, 171.6, 168.6, 155.4, 139.3, 139.1, 136.0, 131.4, 131.3, 130.6, 130.5, 128.7, 128.6, 128.5, 128.1, 127.6, 127.5, 120.6, 81.1, 70.5, 46.1, 27.0, 10.6; HRMS (ESI): Exact mass calcd for C31H31BrN3O5Na [M+Na]+, 626.1267. Found 626.1292.
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White powder; 96% yield; mp 55.6-57.2 oC; 1H NMR (400 MHz, Acetone-d6) δ 7.65-7.58 (m, 4H), 7.46-7.41 (m, 8H), 6.94 (d, J = 7.6 Hz, 2H), 4.28-4.26 (m, 2H), 3.95-3.92(m, 2H), 2.35 (s, 3H), 1.27 (s, 9H); 13C NMR (100 MHz, Acetone-d6) δ 173.3, 171.7, 168.5, 155.4, 144.7, 139.1, 135.9, 130.7, 128.7, 128.5, 128.4 (dd, JC-F = 69.6, 115.1 Hz), 126.9, 125.8, 125.16 (q, JC-F = 4.0 Hz), 81.2, 70.4, 46.4, 27.0, 10.6; 19F NMR (376 MHz, Acetone-d6) δ 114.5; HRMS (ESI): Exact mass calcd for C32H31F3N3O3 [M+H]+, 590.2631. Found 590.2624.
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White powder; 61% yield; mp 135.1-137.1oC; 1H NMR (400 MHz, Acetone-d6) δ 8.12 (d, J = 8.8 Hz, 2H), 7.66 (d, J = 7.6 Hz, 2H), 7.55 (d, J = 7.2 Hz, 2H), 7.49-7.42 (m, 6H), 6.98 (t, J = 3.6 Hz, 2H), 4.32-4.30 (m, 2H), 3.98-3.95 (m, 2H), 2.36 (s, 3H), 1.29 (s, 9H); NMR (100 MHz, Acetone-d6) δ 174.0, 172.9, 169.2, 156.3, 148.7, 148.1, 139.9, 136.8, 131.6, 130.7, 129.7, 129.5, 129.4, 129.0, 128.5, 128.3, 124.1, 123.8, 82.3, 70.9, 69.5, 47.3, 46.7, 27.9, 11.5; HRMS (ESI): Exact mass calcd for C31H31N4O7Na [M+Na]+, 571.2193. Found 571.2188.
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White powder; 94% yield; mp 49.6-52.8oC; 1H NMR (400 MHz, Acetone-d6) δ 7.66 (d, J = 7.6 Hz, 2H), 7.50-7.40 (m, 8H), 7.30-7.28 (dd, J = 2.0, 8.4 Hz, 1H), 6.87 (d, J = 5.2 Hz, 2H), 4.75-4.73 (m, 1H), 4.33 (d, J = 5.2 Hz, 1H), 4.05-3.88 (m, 2H), 2.38 (s, 3H), 1.32 (s, 9H); 13C NMR (100 MHz, Acetone-d6) δ 174.0, 173.0, 169.4, 156.4, 139.9, 137.2, 136.8, 135.6, 134.0, 131.7, 131.6, 130.0, 129.6, 129.5, 129.4, 129.0, 128.2, 128.0, 82.2, 69.1, 27.9, 11.5; HRMS (ESI): Exact mass calcd for C31H30Cl2N3O5 [M+H]+, 594.1563. Found 594.1550. 
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White powder; 95% yield; mp 50.8-52.8oC; 1H NMR (400 MHz, Acetone-d6) δ 7.65 (d, J = 7.2 Hz, 2H), 7.50-7.40 (m, 8H), 7.26-7.12 (m, 2H), 7.00 (dd, J = 2.4, 5.6 Hz, 2H), 4.24 (d, J = 6.8 Hz, 1H), 4.16 (q, J = 8.0 Hz, 1H), 3.87 (d, J = 6.4 Hz, 2H), 2.36 (s, 3H), 1.28 (s, 9H); 13C NMR (100 MHz, Acetone-d6) δ 174.2, 172.6, 169.4, 159.2, 156.7 and 156.3, 140.0, 138.6 (d, J = 3.94 Hz), 136.9, 131.7 (d, J = 14.08 Hz), 131.6, 129.8, 129.7, 129.5 (d, J = 6.96 Hz), 129.1, 128.4, 128.2 (dd, J = 136, 220 Hz), 120.8 (d, J = 17.6 Hz), 117.3 (d, J = 20.9 Hz), 82.1, 71.3, 46.7, 28.1, 27.9, 11.5; 19F NMR (376 MHz, Acetone-d6) δ 58.0; HRMS (ESI): Exact mass calcd for C31H30ClFN3O5 [M+H]+, 578.1858. Found 578.1858. 
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White powder ; 94% yield; mp 129.5-130.6oC; 1H NMR (400 MHz, Acetone-d6) δ 7.64 (d, J = 7.2 Hz, 2H), 7.57 (s, 0.5H), 7.49-7.40 (m, 4H), 7.34 (s, 1H), 7.29 (s, 2H), 7.11-7.09 (m, 1.5H), 7.00-6.99 (m, 2H), 4.31 (d, J = 5.6 Hz, 0.2H), 4.26 (J = 6.4 Hz, 0.8H), 4.17 (q, J = 6.8 Hz, 1H), 3.92(d, J = 6.8 Hz, 2H), 2.43(s, 0.5H), 2.37 (s, 2.5H), 1.32 (s 1.5H), 1.29 (s, 7.5H); 13C NMR (100 MHz, Acetone-d6) δ 174.0, 172.8, 169.3, 156.3, 145.0, 139.9, 136.8, 135.3, 131.6, 129.7, 129.5, 129.4, 129.0, 128.3, 127.9, 82.2, 71.0, 47.2, 28.0, 27.9, 11.5; HRMS (ESI): Exact mass calcd for C31H30Cl2N3O5 [M+H]+, 594.1563. Found 594.1550.
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White powder; 95% yield; mp 139.0-140.8oC; 1H NMR (400 MHz, Acetone-d6) δ 7.65-7.62 (m, 3H), 7.50-7.40 (m, 9H), 6.98 (dd, J = 2.4, 6.0 Hz, 2H), 4.24 (d, J = 6.0 Hz, 1H), 4.15 (q, J = 7.6 Hz, 1H), 3.94 (d, J = 2.4 Hz, 1H), 3.92 (s, 1H), 2.37 (s, 3H), 1.30 (s, 9H); 13C NMR (100 MHz, Acetone-d6) δ 174.0, 172.8, 169.3, 156.3, 145.5, 139.9, 136.8, 133.4, 131.6, 129.7, 129.5, 129.4, 129.0, 128.3, 123.3, 82.2, 71.0, 47.1, 27.9, 11.5; HRMS (ESI): Exact mass calcd for C31H30Br2N3O5 [M+H]+, 682.0552. Found 682.0549. 
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White powder; 80% yield; mp 108.8-110.4oC; 1H NMR (400 MHz, Acetone-d6) δ 7.63 (d, J = 6.8 Hz, 2H), 7.49-7.39 (m, 6H), 7.06-7.01 (m, 5H), 6.90 (t, J = 4.4 Hz, 2H), 4.21 (d, J = 6.0 Hz, 1H), 4.14-4.09 (m, 1H), 3.90-3.79 (m, 2H), 2.34 (s, 3H), 2.24 (s, 3H), 1.27 (s, 9H); 13C NMR (100 MHz, Acetone-d6) δ 174.8, 172.1, 169.7, 156.1, 140.1, 137.7, 137.6, 137.0, 131.4, 129.7, 129.5, 129.4, 129.3, 129.0, 128.4, 81.7, 71.8, 47.1, 29.2, 27.9, 20.9, 11.5; HRMS (ESI): Exact mass calcd for C32H34N3O5 [M+H]+, 540.2498. Found 540.2496.
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White powder; 81% yield; mp 40.1-42.5oC; 1H NMR (400 MHz, Acetone-d6) δ 7.64 (d, J = 7.2 Hz, 2H), 7.47-7.40 (m, 7H), 7.09 (d, J = 8.4 Hz, 2H), 6.95-6.94 (m, 2H), 6.77 (d, J = 8.4Hz, 2H), 4.19 (d, J = 6.4 Hz, 1H), 3.86-3.77 (m, 2H), 3.72 (s, 3H), 2.34 (s, 3H), 1.28(s, 9H); 13C NMR (100 MHz, Acetone-d6) δ 174.8, 172.1, 169.7, 159.9, 156.1, 140.1, 137.0, 132.6, 131.4, 130.3, 129.4, 129.3, 128.5, 114.5, 81.7, 71.9, 55.5, 46.8, 28.0, 11.5; HRMS (ESI): Exact mass calcd for C32H34N3O6 [M+H]+, 556.2448. Found 556.2443.


[image: image13.emf]CO

2

t

BuN

Ph

Ph

N

O

NO

2

4al


White powder; 78% yield; mp 129.1-130.9oC; 1H NMR (400 MHz, Acetone-d6) δ 7.84-7.64 (m, 6H), 7.50-7.36 (m, 9H), 6.86 (d, J = 7.2 Hz, 2H), 4.38-4.34 (m, 2H), 4.10-4.04 (m, 1H), 3.95-3.85 (m, 1H), 2.36 (s, 0.7H), 2.30 (s, 2.3H), 1.28 (s, 2.1H), 1.22 (s, 6.9H); 13C NMR (100 MHz, Acetone-d6) δ 174.7, 172.3, 169.7, 156.2, 140.1, 138.3, 136.9, 134.2, 133.6, 131.5, 131.3, 129.6, 129.5, 129.3, 129.0, 128.9, 128.7, 128.6, 128.5, 128.4, 127.2, 127.0, 126.7, 81.9, 81.8, 71.6, 70.5, 47.7, 47.3, 28.0, 27.9, 11.4; HRMS (ESI): Exact mass calcd for C35H34N3O5 [M+H]+, 576.2498. Found 576.2497.
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White powder; 86% yield; mp 39.2-40.1oC; 1H NMR (400 MHz, Acetone-d6) δ 8.41 (d, J = 4.4 Hz, 1H), 7.67-7.59 (m, 3H), 7.51-7.44 (m, 4H), 7.39 (t, J = 7.6 Hz, 2H), 7.26 (d, J = 8.0 Hz, 1H), 7.19-7.08 (m, 3H), 4.51 (d, J = 7.2 Hz, 1H), 4.30-4.28 (m, 1H), 3.82-3.80 (m, 2H), 2.35 (s, 3H), 1.25 (s, 9H); 13C NMR (100 MHz, Acetone-d6) δ 174.9, 169.7, 160.4, 156.2, 150.0, 137.1, 131.4, 129.6, 129.5, 129.3, 128.9, 128.7, 124.7, 123.0, 81.7, 70.9, 48.9, 27.9, 11.5; HRMS (ESI): Exact mass calcd for C30H31N4O5 [M+H]+, 527.2294. Found 527.2294.
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Light yellow powder; 74% yield; mp 133.3-135.3oC; 1H NMR (400 MHz, Acetone-d6) δ 9.80 (br, 1H), 7.65-7.63 (m, 2H), 7.46-7.34 (m, 6H), 6.89 (t, J = 2.0 Hz, 2H), 6.60 (s, 1H), 5.85 (d, J = 24.0 Hz, 2H), 4.23-4.20 (m, 2H), 3.99-3.93 (m, 1H), 3.78-3.74 (m, 1H), 2.38 (s, 3H), 1.29 (s, 9H); 13C NMR (100 MHz, Acetone-d6) δ 174.9, 172.0, 169.9, 156.1, 140.3, 137.1, 131.3, 1306, 129.5, 129.4, 129.2, 128.9, 128.5, 117.8, 108.4, 106.7, 81.7, 40.7, 28.0, 11.5; HRMS (ESI): Exact mass calcd for C29H31N4O5 [M+H]+, 515.2294. Found 515.2297.
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Colorless oil; 89% yield; 1H NMR (400 MHz, Acetone-d6) δ 7.63 (d, J = 6.8 Hz, 2H), 7.52-7.38 (m, 7H), 7.03 (t, J = 3.6 Hz, 2H), 6.27(s, 1H), 6.13 (s, 1H), 4.32-4.23 (m, 2H), 3.87-3.80 (m, 2H), 2.41 (s, 3H), 1.36 (s, 9H); 13C NMR (100 MHz, Acetone-d6) δ 174.2, 172.5, 169.5, 156.3, 154.1, 142.9, 140.2, 136.9, 131.5, 129.6, 169.5, 129.4, 129.0, 128.5, 111.1, 108.1, 82.1, 69.5, 41.2, 27.5, 11.5; HRMS (ESI): Exact mass calcd for C29H30N3O6 [M+H]+, 516.2135. Found 516.2133.
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White powder; 87% yield; mp 51.5-53.5oC; 1H NMR (400 MHz, Acetone-d6) δ 7.70 (d, J = 7.2 Hz, 2H), 7.49-7.41 (m, 6H), 7.27 (d, J = 4.8 Hz, 1H), 6.97 (d, J = 3.6 Hz, 2H), 6.86-6.84 (m, 2H), 4.48-4.44 (m, 1H), 4.23 (d, J = 4.8 Hz, 1H), 4.04 (dd, J = 10.4, 15.2 Hz, 1H), 3.82 (dd, J = 5.2, 15.2 Hz, 1H), 2.39 (s, 3H), 1.37 (s, 9H); 13C NMR (100 MHz, Acetone-d6) δ 174.0, 172.8, 169.3, 156.2, 143.5, 140.1, 137.0, 131.6, 129.6, 129.3, 129.0, 128.3, 127.3, 126.6, 125.8, 82.2, 71.5, 42.8, 28.0, 11.5; HRMS (ESI): Exact mass calcd for C29H30N3O5S [M+H]+, 532.1906. Found 532.1905.
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White powder; 65% yield; mp 99.7-101.5oC; 1H NMR (400 MHz, Acetone-d6) δ 7.60 (d, J = 7.2 Hz, 2H), 7.54-7.38 (m, 6H), 7.22 (d, J = 5.6 Hz, 1H), 4.01 (d, J = 4.4 Hz, 1H), 3.58 (dd, J = 7.84, 15.08 Hz, 1H), 3.50 (dd, J = 6.20, 15.08 Hz, 1H), 2.83-2.80 (m, 1H), 2.45 (s, 3H), 1.44 (s, 9H), 1.42-1.11 (m, 6H), 0.80 (t, J = 7.2 Hz, 3H); 13C NMR (100 MHz, Acetone-d6) δ 175.7, 171.7, 170.8, 156.4, 140.3, 137.2, 131.3, 129.7, 129.5, 129.4, 128.9, 128.5, 81.8, 68.1, 41.4, 23.2, 14.2, 11.6; HRMS (ESI): Exact mass calcd for C29H36N3O5 [M+H]+, 506.2655. Found 506.2654.
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White powder; 78% yield; mp 109.2-111.4oC; 1H NMR (400 MHz, Acetone-d6) δ 7.61 (d, J = 8.0 Hz, 2H), 7.55-7.40 (m, 6H), 7.22 (d, J = 6.0 Hz, 2H), 3.98 (d, J = 3.6 Hz, 1H), 3.60 (dd, J = 7.52, 15.12 Hz, 1H), 3.47 (dd, J = 6.56, 15.12 Hz, 1H), 2.90-2.89 (m, 1H), 2.46 (s, 3H), 1.45 (s, 9H), 1.44-1.31 (m, 2H), 1.13-1.11 (m, 1H), 0.85 (d, J = 6.28 Hz, 3H), 0.83(d, J = 6.28 Hz, 3H); 13C NMR (100 MHz, Acetone-d6) δ 175.7, 171.7, 170.7, 156.4, 140.2, 137.2, 131.3, 129.6, 129.4, 129.3, 128.9, 128.4, 81.8, 68.3, 41.4, 39.1, 28.1, 25.7, 23.0, 22.4, 11.6; HRMS (ESI): Exact mass calcd for C29H36N3O5 [M+H]+, 506.2655. Found 506.2654.
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Colorless oil; 75% yield; dr = 1.3:1; 1H NMR (400 MHz, Acetone-d6) δ 7.63-7.52 (m, 5H), 7.46-7.38 (m, 3H), 7.21-7.18 (m, 2H), 5.05-5.00 (m, 1H), 3.96 (dd, J = 3.6, 5.2 Hz, 1H), 3.65-3.44 (m, 2H), 2.93-2.90 (m, 1H), 2.46 and 2.44 (s, 3H), 1.92-1.88 (m, 1H), 1.60 (s, 3H), 1.53 (s, 3H), 1.45 and 1.43 (s, 9H), 1.33-1.23(m, 4H), 1.11-0.97 (m, 2H), 0.86 (d, J = 6.0 Hz, 1.7H), 0.76 (d, J = 6.0 Hz, 1.3H); 13C NMR (100 MHz, Acetone-d6) δ 175.8 and 175.7, 171.9 and 171.1, 170.9 and 170.7, 156.5 and 156.4, 140.3 and 140.2, 137.3 and 137.2, 131.7 and 131.6, 131.4 and 131.3, 129.7 and 129.6, 129.48 and 129.45, 129.42 and 129.39, 128.96 and 128.95, 128.52 and 128.46, 125.48 and 125.35, 81.91 and 81.85, 68.72 and 67.72, 39.73 and 39.53, 39.07 and 38.01, 38.1, 37.3, 28.17 and 28.15, 26.1, 25.85 and 25.81, 20.2, 19.5, 17.7, 11.6; HRMS (ESI): Exact mass calcd for C34H44N3O5 [M+H]+, 574.3281. Found 574.3280.
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1:1 diastereo-mixture, separated by a flash chromatography, 94% total yield. 
4bb-1: White powder; mp 57.6-59.8oC; 1H NMR (400 MHz, Acetone-d6) δ 7.89 (d, J = 7.6 Hz, 2H), 7.68-7.66 (m, 6H), 7.50-7.41 (m, 4H), 6.89 (d, J = 5.6 Hz, 2H), 4.33 (d, J = 5.2 Hz, 1H), 4.20-4.18 (m, 1H), 3.98-3.73 (m, 2H), 3.60 (s, 3H), 2.40 (s, 3H), 13C NMR (100 MHz, Acetone-d6) δ 173.5, 172.0, 170.0, 155.4, 139.0, 138.7, 135.7, 132.6, 130.8, 128.7, 128.6, 128.5, 128.4, 128.2, 127.3, 69.8, 51.5, 45.8, 10.6; HRMS (ESI): Exact mass calcd for C28H25ClN3O5 [M+H]+, 518.1483. Found 518.1483. 

4bb-2: White powder; mp 89.7-91.0oC; 1H NMR (400 MHz, Acetone-d6) δ 7.62 (d, J = 7.2 Hz, 2H), 7.53-7.38 (m, 8H), 7.31 (d, J = 8.4 Hz, 2H), 7.07 (t, J = 3.6 Hz, 2H), 4.43 (d, J = 5.6 Hz, 1H), 4.05-4.04 (m, 1H), 3.77 (d, J = 7.2 Hz, 2H), 3.60 (s, 3H), 2.41 (s, 3H); 13C NMR (100 MHz, Acetone-d6) δ 172.9, 171.8, 170.2, 155.4, 139.3, 138.1, 135.8, 132.5, 130.8, 130.6, 128.9, 128.6, 128.5, 128.1, 128.0, 127.6, 68.8, 51.3, 45.8, 30.1, 10.5; HRMS (ESI): Exact mass calcd for C28H25ClN3O5 [M+H]+, 518.1483. Found 518.1481. 
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1:1 diastereo-mixture, separated by a flash chromatography, 93% total yield. 

4cb-1: White powder; mp 115.1-117.1oC; 1H NMR (400 MHz, Acetone-d6) δ 7.40 (q, J = 11.2 Hz, 4H), 5.23-5.19 (m, 1H), 3.96-3.86 (m, 2H), 3.60 (d, J = 14.0 Hz, 1H), 2.41 (s, 3H), 1.42 (d, J = 6.8 Hz, 3H); 13C NMR (100 MHz, Acetone-d6) δ 171.6, 155.4, 135.7, 133.5, 130.2, 128.9, 86.6, 46.6, 16.9, 10.5; HRMS (ESI): Exact mass calcd for C14H15ClN3O5 [M+H]+, 340.0700. Found 340.0707.

4cb-2: White powder; mp 92.9-94.9oC; 1H NM1R (400 MHz, Acetone-d6) δ 7.40 (q, J = 11.2 Hz, 4H), 5.31-5.27 (m, 1H), 3.91-3.81 (m, 3H), 2.42 (s, 3H), 1.80 (d, J = 6.8 Hz, 3H); 13C NMR (100 MHz, Acetone-d6) δ 171.9, 155.5, 136.5, 133.3, 129.8, 128.6, 86.9, 46.8, 17.1, 10.5; HRMS (ESI): Exact mass calcd for C14H15ClN3O5 [M+H]+, 340.0700. Found 340.0698.
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3:1 diastereo-mixture, separated by a flash chromatography, 95% total yield.

4da-1: White powder; 71% yield, mp 158.3-159.0oC; 1H NMR (400 MHz, CDCl3) δ 7.38 (d, J = 8.0 Hz, 1H), 7.29-7.23 (m, 4H), 7.21-7.12 (m, 4H), 5.21-5.16 (m, 1H), 3.94 (q, J = 8.0 Hz, 1H), 3.83 (d, J = 6.8 Hz), 3.57 (dd, J = 2.8, 14.4 Hz, 1H), 3.32 (dd, J = 11.2, 14.4 Hz, 1H), 2.46 (s, 3H); 13C NMR (100 MHz, CD3COCD3) δ 171.3, 155.5, 133.7, 132.6, 131.4, 129.8, 129.4, 129.0, 128.7, 127.8, 127.5, 91.2, 46.7, 35.6, 30.2, 11.5; HRMS (ESI): Exact mass calcd for C20H19ClN3O5 [M+H]+, 416.1013. Found 416.1003.

4da-2: White powder; 24% yield, mp 108.5-111.5oC; 1H NMR (400 MHz, CDCl3) δ 7.33-7.29 (m, 4H), 7.25-7.14 (m, 4H), 7.04 (d, J = 7.2 Hz, 1H), 5.22-5.17 (m, 1H), 3.95-3.85 (m, 2H), 3.42-3.34 (m, 1H), 3.11-3.00 (m, 2H), 2.42 (s, 3H); 13C NMR (100 MHz, CD3COCD3) δ 170.9, 155.4, 135.4, 132.6, 131.2, 129.7, 129.3, 129.2, 128.8, 128.0, 127.3, 91.9, 47.2, 36.5, 31.0, 11.4; HRMS (ESI): Exact mass calcd for C20H19ClN3O5 [M+H]+, 416.1013. Found 416.1009.
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Colorless oil; 19% yield; dr = 1:1; 1H NMR (400 MHz, Acetone-d6) δ 7.40-7.33 (m, 4H), 4.52-4.35 (m, 2H), 4.21-4.14 (m, 2H), 3.89-3.82 (m, 1H), 2.38 (s, 3H), 1.91 and 1.88 (s, 3H), 1.34 and 1.26 (t, J = 7.12 Hz, 3H ); 13C NMR (100 MHz, CDCl3) δ 171.4, 171.2, 166.3, 165.8, 155.5, 135.0, 132.7, 130.4, 130.2, 129.5, 129.2, 94.9, 94.4, 63.6, 63.5, 47.5, 47.4, 29.2, 29.0, 21.0, 20.1, 13.7, 11.5; HRMS (ESI): Exact mass calcd for C17H19ClN3O7 [M+H]+, 412.0912. Found 412.0915.
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White powder; 85% yield; dr = 1:1; mp 48.5-51.7oC; 1H NMR (400 MHz, Acetone-d6) δ 7.37 (m, 0.5H), 7.25-7.03 (m, 6H), 7.01-6.90 (m, 1.5H), 6.82 (d, J = 8.0 Hz, 0.50H), 6.73 (d, J = 8.0 Hz, 0.50H), 4.39-4.31 (m, 0.5H), 4.24-4.16 (m, 1H), 4.02-3.86 (m, 2.5H), 3.05 and 3.03 (s, 3H), 2.44 and 2.39 (s, 3H); 13C NMR (100 MHz, Acetone-d6) δ 175.01 and 174.83, 173.16 and 172.72, 155.49 and 155.42, 144.61 and 144.33, 138.4, 137.4, 132.67 and 132.53, 130.19 and 129.90, 128.37 and 128.19, 128.06 and 127.96, 127.6, 126.56 and 126.33, 124.79 and 124.65, 124.20 and 124.12, 121.96 and 121.84, 121.74, 108.16 and 107.97, 107.89, 49.48 and 49.35, 44.08 and 43.38, 34.92, 30.67 and 29.50, 25.27 and 25.16, 10.66 and 10.61; HRMS (ESI): Exact mass calcd for C21H19ClN3O4 [M+H]+, 412.1064. Found 412.1062
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White powder; 11% yield; dr = 2:1; mp 52.1-54.1oC; 1H NMR (400 MHz, Acetone-d6) δ 7.95-7.89 (m, 1H), 7.53-7.5 (m, 1H), 7.42-7.38 (m, 2H), 7.34-7.28 (m, 4H), 4.24-3.64 (m, 4H), 3.06-2.97 (m, 3H), 2.43 and 2.41 (s, 3H), 2.28-2.09 (m, 1H), 1.69-1.55 (m, 1H); 13C NMR (100 MHz, CDCl3 and  Acetone-d6) δ 198.1, 197.4, 173.3, 155.3, 143.2, 138.1, 133.6, 133.0, 132.2, 129.6, 196.5, 128.7, 128.6, 127.5, 127.4, 126.7, 53.2, 51.9, 41.6, 41.2, 31.9, 29.4, 29.0, 27.8, 25.8, 24.7, 11.5; HRMS (ESI): Exact mass calcd for C22H20ClN2O4 [M+H]+, 411.1112. Found 411.1112.
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Colorless oil; 90% yield; 1H NMR (400 MHz, Acetone-d6) δ 7.59 (d, J = 7.2 Hz, 2H), 7.57-7.33 (m, 6H), 7.22-7.16 (m, 5H), 6.98-6.96 (m, 2H), 5.92 (s, 1H), 4.21-4.17 (m, 2H), 3.72-3.61 (m, 2H), 2.34 (s, 3H), 2.16 (s, 3H), 1.26 (s, 9H); 13C NMR (100 MHz, Acetone-d6) δ 171.9, 170.8, 169.2, 151.2, 143.4, 141.7, 139.4, 136.3, 130.3, 128.6, 128.5, 128.4, 128.1, 127.9, 127.7, 126.6, 110.7, 80.5, 71.4, 45.1, 37.0, 27.1, 13.6, 12.9; HRMS (ESI): Exact mass calcd for C33H36N3O3 [M+H]+, 522.2757. Found 522.2745.
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Colorless oil; 97% yield; 1H NMR (400 MHz, Acetone-d6) δ 7.61 (d, J = 8.0 Hz, 2H), 7.50-7.43 (m, 4H), 7.39-7.29 (t, J = 7.6 Hz, 2H), 7.26 (d, J = 8.4 Hz, 4H), 7.04-7.02 (m, 2H), 5.95 (s, 1H), 4.22-4.18 (m, 2H), 3.71-3.67 (m, 2H), 2.37 (s, 3H), 2.18 (s, 3H), 1.30 (s, 9H); 13C NMR (100 MHz, Acetone-d6) δ 171.8, 171.1, 169.0, 151.3, 143.5, 140.6, 139.3, 136.2, 131.9, 130.5, 130.3, 128.6, 128.5, 128.4, 128.1, 128.0, 127.6, 110.8, 80.7, 71.0, 44.5, 37.0, 27.1, 13.6, 12.9; HRMS (ESI): Exact mass calcd for C33H35ClN3O3 [M+H]+, 556.2367. Found 556.2360.
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Colorless oil; 95% yield; 1H NMR (400 MHz, Acetone-d6) δ 7.62-7.60 (m, 2H), 7.51-7.36 (m, 6H), 7.27-7.23 (m, 2H), 7.06-6.99 (m, 4H), 5.95 (s, 1H), 4.24-4.18 (m, 2H), 3.74-3.61 (m, 2H), 2.37 (s, 3H), 2.18 (s, 3H), 1.29 (s, 9H); 13C NMR (100 MHz, Acetone-d6) δ 171.8, 171.0, 169.1, 162.8, 160.4, 151.2, 143.4, 139.3, 137.7 (d, J = 3.12 Hz), 136.3, 130.4 (d, J = 2.6 Hz), 130.3, 128.6, 128.5, 128.4, 127.9, 126.6, 114.7, 114.5, 110.7, 80.6, 71.3, 44.4, 37.2, 27.1, 13.6, 12.9; 19F NMR (376 MHz, Acetone-d6) δ 59.8; HRMS (ESI): Exact mass calcd for C33H35FN3O3 [M+H]+, 540.2622. Found 540.2656.
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Colorless oil; 95% yield; 1H NMR (400 MHz, Acetone-d6) δ 7.61-7.57 (m, 4H), 7.47- 7.42 (m, 6H), 7.36 (m, 2H), 6.98-6.96 (m, 2H), 5.95 (s, 1H), 4.28 (q, J = 7.8 Hz, 1H), 4.22 (d, J = 5.8 Hz, 1H), 3.81-3.70 (m, 2H), 2.35 (s, 3H), 2.17 (s, 3H), 1.28 (s, 9H); 13C NMR (100 MHz, Acetone-d6) δ 171.7, 171.3, 168.9, 151.4, 146.5, 143.5, 139.3, 136.1, 130.5, 128.6, 128.5 (dd, J = 83.32, 97.8 Hz), 128.2, 128.0, 110.8, 80.9, 70.8, 44.9, 36.7, 27.0, 13.5, 12.9; 19F NMR (376 MHz, Acetone-d6) δ -62.9; HRMS (ESI): Exact mass calcd for C33H35F3N3O3 [M+H]+, 590.2631. Found 590.2624. 
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Colorless oil; 94% yield; 1H NMR (400 MHz, Acetone-d6) δ 7.60 (d, J = 8.4 Hz, 2H), 7.49-7.42 (m, 4H), 7.38-7.35 (m, 2H), 7.19 (q, J = 12.0 Hz, 2H), 7.05-7.03 (m, 3H), 5.95 (s, 3H), 4.21- 4.15 (m, 2H), 3.70-3.68 (m, 2H), 2.36 (s, 3H), 2.16 (s, 3H), 1.30 (s, 9H); 13C NMR (100 MHz, Acetone-d6) δ 171.6, 171.2, 168.9, 151.4, 143.5, 139.3, 139.2, 136.2, 130.5, 128.7, 128.5 (d, J = 7.0 Hz), 128.0, 125.0 (q, J = 3.0 Hz), 117.5 (d, J = 17.28 Hz), 116.8 (d, J = 16.92 Hz), 110.8, 80.9, 70.9, 44.4, 36.9, 27.1, 13.6, 12.9; 19F NMR (376 MHz, Acetone-d6) δ -140.5 (d, J = 5.58 Hz), -142.88 (d, J = 5.58 Hz); HRMS (ESI): Exact mass calcd for C33H34F2N3O3 [M+H]+, 558.2568. Found 558.2565.
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Colorless oil; 95% yield; 1H NMR (400 MHz, Acetone-d6) δ 7.62 (d, J = 7.2 Hz, 2H), 7.54-7.37 (m, 7H), 7.27- 7.25 (m, 1H), 7.16 (t, J = 8.4 Hz, 1H), 7.05-7.02 (m, 2H), 5.98 (s, 1H), 4.21- 4.15 (m, 2H), 3.78-3.68 (m, 2H), 2.37 (s, 3H), 2.19 (s, 3H), 1.31 (s, 9H); 13C NMR (100 MHz, Acetone-d6) δ 171.7, 171.3, 168.9, 151.4, 144.8, 143.5, 139.7, 139.3, 136.2, 133.8, 130.5, 129.6 (d, J = 7.0 Hz), 128.7, 128.5 (d, J = 8.52 Hz), 128.0, 127.6, 127.5, 116.0 (d, J = 22.0 Hz), 110.9, 80.9, 70.8, 44.3, 36.9, 27.1, 13.6, 12.9; 19F NMR (376 MHz, Acetone-d6) δ -112.3; HRMS (ESI): Exact mass calcd for C33H34BrFN3O3 [M+H]+, 618.1768. Found 618.1750.
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Colorless oil; 93% yield; 1H NMR (400 MHz, Acetone-d6) δ 7.63 (d, J = 6.8 Hz, 2H), 7.46- 7.21 (m, 7H), 7.02 (dd, J = 2.4, 8.4 Hz, 1H), 7.01 (m, 1H), 6.78 (d, J = 5.2 Hz, 2H), 6.00 (s, 1H), 4.71- 4.69 (m, 1H), 4.30 (d, J = 4.8 Hz, 1H), 3.98 (dd, J = 5.6, 9.6 Hz, 1H), 3.77 (dd, J = 5.2, 12.4 Hz, 1H), 2.35 (s, 3H), 2.20 (s, 3H), 1.38 (s, 9H); 13C NMR (100 MHz, Acetone-d6) δ 171.7, 171.2, 169.0, 162.3, 159.8, 151.4, 143.5, 139.2, 136.2, 135.2 (d, J = 3.6 Hz), 134.7 (d, J = 10.0 Hz), 130.6 (d, J = 8.74 Hz), 130.5, 128.6, 128.5, 128.3, 128.0, 127.3, 116.5 (d, J = 24.6 Hz), 113.6 (d, J = 20.8 Hz), 110.9, 80.9, 68.2, 40.5, 35.6, 27.2, 13.5, 12.9; 19F NMR (376 MHz, Acetone-d6) δ -115.62; HRMS (ESI): Exact mass calcd for C33H34ClFN3O3 [M+H]+, 574.2273. Found 574.2265.
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Colorless oil; 92% yield; 1H NMR (400 MHz, Acetone-d6) δ 7.58 (d, J = 8.0 Hz, 2H), 7.50-7.42 (m, 4H), 7.40-7.35 (m, 2H), 7.06 (q, J = 7.6 Hz, 4H), 7.01-6.97 (m, 2H), 5.92 (s, 1H), 4.21-4.15 (m, 2H), 3.70-3.59 (m, 2H), 2.35 (s, 3H), 2.24 (s, 3H), 2.16 (s, 3H), 1.27 (s, 9H); 13C NMR (100 MHz, Acetone-d6) δ 172.0, 170.7, 169.3, 151.1, 143.4, 139.4, 138.7, 136.3. 136.0, 130.3, 128.6, 128.5, 128.4, 128.3, 127.9, 127.7, 110.7, 80.4, 71.5, 44.6, 37.1, 27.1, 20.1, 13.6, 12.9; HRMS (ESI): Exact mass calcd for C34H38N3O3 [M+H]+, 536.2913. Found 536.2910.
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Colorless oil; 91% yield; 1H NMR (400 MHz, Acetone-d6) δ 7.59 (d, J = 7.2 Hz, 2H), 7.48-7.33 (m, 6H), 7.09 (d, J = 8.8 Hz, 2H), 7.02- 7.01 (m, 2H), 6.77 (d, J = 12.4 Hz, 2H), 5.91 (s, 1H), 4.21-4.17 (m, 2H), 3.73 (s, 3H), 3.66-3.58 (m, 2H), 2.37 (s, 3H), 2.17 (s, 3H), 1.29 (s, 9H); 13C NMR (100 MHz, Acetone-d6) δ 172.0, 170.7, 169.3, 158.6, 151.1, 143.4, 139.4, 136.4, 133.5, 130.3, 129.5, 128.5, 128.3, 127.9, 127.7, 113.4, 110.7, 80.4, 71.6, 55.5, 44.3, 37.3, 27.1, 13.6, 12.9; HRMS (ESI): Exact mass calcd for C34H38N3O4 [M+H]+, 552.2862. Found 552.2855.
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Colorless oil; 90% yield; 1H NMR (400 MHz, Acetone-d6) δ 8.25-8.24 (m, 1H), 7.92-7.89 (m, 1H), 7.78-7.76 (m, 1H), 7.57 (d, J = 8.4 Hz, 2H), 7.50-7.48 (m, 2H), 7.44-7.26 (m, 6H), 7.20-7.18 (m, 2H), 6.62-6.60 (br, 2H), 5.95 (s, 1H), 5.21-5.20 (m, 1H), 4.40-4.39 (m, 1H ), 4.02- 3.96 (m, 1H), 3.82-3.77 (m, 1H), 2.29 (s, 3H), 2.22 (s, 3H), 1.25 (s, 9H); 13C NMR (100 MHz, Acetone-d6) δ 172.1, 170.9, 169.4, 151.3, 143.5, 139.3, 137.7, 136.0, 134.2, 131.8, 130.3, 128.7, 128.5, 128.2, 128.0, 127.9, 127.2, 127.1, 125.9, 125.4, 123.2, 110.7, 80.6, 69.9, 36.9, 27.1, 13.6, 12.9; HRMS (ESI): Exact mass calcd for C37H38N3O3 [M+H]+, 572.2913. Found 572.2892.
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Colorless oil; 91% yield; 1H NMR (400 MHz, Acetone-d6) δ 7.56-7.54 (m, 2H), 7.50-7.490 (m, 3H), 7.417-7.32 (m, 4H), 7.05- 7.02 (m, 2H), 6.27- 6.26 (m, 1H), 6.09 (d, J = 2.8 Hz, 1H), 5.97 (s, 1H), 4.34-4.27 (m, 2H), 3.75-3.63 (m, 2H), 2.41 (s, 3H), 2.17 (s, 3H), 1.37 (s, 9H), 13C NMR (100 MHz, Acetone-d6) δ 171.7, 171.1, 169.0, 155.0, 151.3, 143.5, 141.4, 139.4, 136.3, 130.4, 128.6, 128.5, 128.4, 127.9, 127.7, 110.8, 110.1, 106.3, 80.8, 68.9, 38.7, 35.2, 27.2, 13.6, 12.9; HRMS (ESI): Exact mass calcd for C31H34N3O4 [M+H]+, 512.2549. Found 512.2546.
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Colorless oil; 90% yield; 1H NMR (400 MHz, Acetone-d6) δ 7.62 (d, J = 7.2 Hz, 2H), 7.47-7.35 (m, 6H), 7.23 (d, J = 4.8 Hz, 1H), 7.02-7.00 (m, 2H), 6.89-6.85 (m, 2H), 5.96 (s, 1H), 4.53 (q, J = 6.0 Hz, 1H), 4.20 (d, J = 5.6 Hz, 1H), 3.76-3.70 (m, 2H), 2.39 (s, 3H), 2.17 (s, 3H), 1.35 (s, 9H); 1H NMR (100 MHz, Acetone-d6) δ 171.5, 171.2, 168.9, 151.4, 144.7, 143.5, 139.3, 136.2, 130.4, 128.6, 128.5, 128.3, 127.9, 127.6, 136.3, 125.1, 124.0, 110.8, 80.8, 71.3, 40.2, 38.3, 27.1, 13.6, 12.9; HRMS (ESI): Exact mass calcd for C31H34N3O3S [M+H]+, 528.2321. Found 528.2319.
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Yellow powder; 96% yield; mp 96.5-98.5oC; 1H NMR (400 MHz, Acetone-d6) δ 7.37-7.27 (d, J = 10.0 Hz, 2H), 7.31-7.27 (m, 2H), 4.39 (d, J = 8.4 Hz, 1H), 4.01-3.93 (m, 1H), 3.65-3.59 (m, 2H), 2.41 (s, 2H), 2.40 (s, 1H), 1.22 (s, 9H); 13C NMR (100 MHz, Acetone-d6) δ 174.6, 172.8, 169.6, 156.1, 140.1, 133.3, 131.2, 130.4, 129.5, 129.1, 81.4, 69.7, 47.2, 31.3, 27.8, 11.5; HRMS (ESI): Exact mass calcd for C18H23ClN3O5 [M+H]+, 396.1326. Found 396.1327.
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White powder; 95% yield; mp 82.1-83.8oC; 1H NMR (400 MHz, Acetone-d6) δ 7.41 (q, J = 8.8 Hz, 4H), 7.23 (br, 1H), 4.14 (d, J = 6.0 Hz, 1H), 3.66 (q, J = 7.6 Hz, 1H), 2.71 (dd, J = 9.6, 23.2 Hz, 1H), 2.38 (dd, J = 7.6, 16.8 Hz, 1H), 1.41 (s, 9H); 13C NMR (100 MHz, Acetone-d6) δ 175.7, 171.5, 142.6, 131.2, 129.9, 129.5, 82.2, 63.9, 44.8, 38.7, 28.1; HRMS (ESI): Exact mass calcd for C15H21ClNO4 [M+H]+, 314.1159. Found 314.1156.
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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 (up to 50 closest results for each mass)
Elements Used:

C:31-31 H:0-50 N:0-4 0:0-8 Na:0-1 Br:1-2

BYJ-17 208 (1.163)

1: TOF MS ES+
1Q,g 625.6951 65 7769 6260.0104 ©26.1292 626.4000  626.6098
625.00 625.20 625.40 625.60 625.80 626.00 626.20 626.40 626.60 626.80 627.00
Minimum: -1.5
Maximum: 20.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

626. 1292  626. 1267 2.5 4.0 17.5  163.7 n/a n/a C31 H30 N3 05 Na Br

3.34e+003

m/z
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[image: image137.png]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

298 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:32-32 H:0-70 N:0-6 0:0-8 F:04

BYJ-29 96 (0.889)

1: TOF MS ES+
2.250+006

10 561.1342 584.4700 500.4249 2942216 620.2332

%3 _556.4410 : 570.4532 : - |, 5962258  608.4048  616.2023 5202332675 4861 634.4475 y
e A TS 202258 6084048 6162023 6264861 6344478
560.0 570.0 580.0 590.0 600.0 610.0 620.0 630.0

Minimum: -1.5

Maximum: 20.0 5.0 50.0

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

594.2216  594.2216 0.0 0.0 17.5 776.3 n/a n/a C32 H31 N3 05 F3
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[image: image138.png]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

74 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:31-31 H:0-50 N:0-4 0O:0-8 Na:0-1

BYJ-19 162 (0.914)

1: TOF MS ES+
3.48e+006

1 571.2188 578.6624

Q,gg 556.4384  560.1939 565.5647566.5674___| 572.2220 575 2253 584.4083 587.5380 690.4235 593.5048

A i L LT S e e LA~ RVAMSRRMIMESRSS . asuati s AL RGN A CE SR LR
555.0 560.0 565.0 570.0 575.0 580.0 585.0 590.0

Minimum: -1.5
Maximum: 20.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

571.2188  571.2193 -0.5 -0.9 185 842.6 n/a n/a C31 H31 N4 07
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[image: image139.png]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

145 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:31-31 H:0-50 N:0-4 0:0-8 Na:0-1 CI:1-2

BYJ-20 217 (1.219)

1: TOF MS ES+
5.076+006
594.1550
1‘1/8% 593.4992593 5875 594.0771_ | _594.2205  594.5972594.6597  595.0209 i
RS 994077, | 5942205 594.5072504.6097  898.0209 L
593.00 593.25 593.50 593.75 594.00 594.25 594.50 594.75 595.00 59525 59550
Minimum: -1.5
Maximum: 20.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

594. 1550 594. 1563 -1.3 2.2  17.5 350.3 n/a n/a C31 H30 N3 05 Cl12
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[image: image140.png]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

542 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:31-31 H:0-70 N:0-6 0:0-8 Cl0-2 F:0-2

BYJ-27 91 (0.846) Cm (91)

1: TOF MS ES+
1.50e+007
10 567.0192 578.1858581 1843 603.1602 619.1389
%E 544. 1009,546 3904 556.4395 570.4513 ‘ | 590.4213 600.1641 - 616.1398 628.4957 miz
i B e e e B A e A A L B R A e e Tt
540.0 550 0 560.0 570.0 580.0 590.0 600.0 610.0 620.0 630.0
Minimum: -1.5
Maximum: 20.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

578.1858  578.1858 0.0 0.0 17.5 804.3 n/a n/a C31 H30 N3 05 C1 F



 [image: image141.png]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

96 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:31-31 H:0-50 N:04 0O:0-5 Na:0-1 Cl:1-2

BYJ-18 196 (1.101)

1: TOF MS ES+
3.24e+006
594.1550
%3 5920456 5032623 5935020 9940326 594.3531 594.5026 595.0665 i
A e B e e I A B A
592.50 593.00 593.50 594.00 594.50 595.00 595.50
Minimum: -1.5
Maximum: 20.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

594.1550  594.1563 -1.3  -2.2 17.5  355. n/a n/a C31 H30 N3 05 Cl2

S



 [image: image142.png]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

308 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:31-31 H:0-70 N:0-6 0:0-8 Br:0-4

BYJ-28 107 (0.983) Cm (107)

1: TOF MS ES+
1.44e+007
10 670.8734 678.4658 0040549 7325143
2 649.9712  658.5072 - ' .|, B87.0540  703.5399.706. 0330 709.0305 __721.9998 724.9978 miz
e e S I e s et ]
640.0 650.0 660.0 670.0 680.0 690.0 700.0 710.0 720.0 730.0
Minimum: -1.5
Maximum: 20.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

682.0546  682.0552 -0.6 -0.9 17.5 773.6 n/a n/a C31 H30 N3 05 Br2
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[image: image143.png]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

71 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:32-32 H:0-50 N:0-4 0O:0-8 Na:0-1

BYJ-22 191 (1.074)

1: TOF MS ES+
540.2496
1Q§ 518.1454 524.4361 526.4304 532.3765 537.5338 542.2551 546.3963 556.2416
520.0 525.0 530.0 535.0 540.0 545.0 550.0 555.0

Minimum: -1.5
Maximum: 20.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

540.2496  540.2498 -0.2 -0.4 17.5 903.6 n/a n/a C32 H34 N3 05

559.5145
560.0

5.11e+006

565.5638 570.4531574.2081 m
565.0 570.0 575.0

/z



  [image: image144.png]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

71 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:32-32 H:0-50 N:0-4 0O:0-8 Na:0-1

BYJ-21 174 (0.977)

1: TOF MS ES+
3.89e+006
1 538.5373 551.3467 002443 560.5203 570.4558 576.4029
Q,gg 5410976 546.3976547.3981 : | 5572474 565.5642566.5684 - - 5782211
IAARRS e A L B B A - UL
540.0 "545.0 550.0 555.0 560.0 565.0 570.0 575.0
Minimum: -1.5
Maximum: 20.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

556.2443  556.2448 -0.5 -0.9 17.5 843.0 n/a n/a C32 H34 N3 06
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[image: image145.png]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

56 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:35-35 H:0-70 N:0-6 O:0-8

BYJ-26 97 (0.897)

1: TOF MS ES+

6.77e+006
576.2497
o 556.4421 5604172 565.0728  570.4557 S578.2551 504 4778 590.4212 3924371 508 2303 02,2660 8042811
555.0 560.0 565.0 570.0 575.0 580.0 585.0 590.0 595.0 600.0 605.0

Minimum: -1.5

Maximum: 20.0 5.0 50.0

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

576.2497  576.2498 0.1 -0.2 20.5 864.4 n/a n/a C35 H34 N3 05



 [image: image146.png]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

167 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:30-30 H:1-50 N:0-5 0:0-9 Sb:0-2

52 103 (0.949)
1: TOF MS ES+
2.75e+005

527.2204

1903 3713112393 2061 __ 427.1751 2383032 474 1653 4824143 sa02161 295178 093397 9224781 6634340 6863858

360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680

Minimum: -1.5
Maximum: 20.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

527.2294  527.2294 0.0 0.0 17.5 503.0 n/a n/a C30 H31 N4 05
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[image: image147.png]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

2777 formula(e) evaluated with 3 results within limits (up to 50 closest results for each mass)
Elements Used:

C:29-50 H:1-50 N:0-5 0:0-9 CI:0-3 Br:0-4 Sb:0-2

5191 (0.846)

1: TOF MS ES+
4.60e+006
515.2297
1Q/gé 279.0943 338.3413 393.2933 4151762 459.1672 | 537.2097 505.1448 656.2652673'0575 718.4172752.4110 791.9§\8/S
TR o e e L e I AL o o o S B s o e ey o
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Minimum: -1
Maximum: 20.0 5.0 0.

ow

o

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

515.2297 515.2294 0.3 0.6 16.5 876.3 0.000 100.00 C29 H31 N4 05
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[image: image148.jpg]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

62 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:29-29 H:0-70 N:06 O:0-8

BYJ-25 88 (0.812)

1: TOF MS ES+
3.13e+006

516.2133

%9485.3438 _ 491.8541496.4206 5023585 al24m 5182174 5264267 5502276 535 1910 546.3970 5541701

485.0 490.0 495.0 500.0 505.0 510.0 515.0 520.0 525.0 530.0 535.0 540.0 545.0 550.0 555.0

Minimum: -1.5
Maximum: 20.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

516.2133 516.2135 -0.2 -0.4 16.5 84.4 n/a n/a C29 H30 N3 06
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[image: image149.jpg]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

61 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:29-29 H:0-70 N:06 0O:0-8 S:1-1

BYJ-24 96 (0.889)

1: TOF MS ES+
5.37e+006

1 521.8329 32,1905

Q}éé 502.3670507.3121 512.4158 . 526.4296 |, _534.1917 546.3960 554.1708 _556.4380 565.5685 570. 4551 -

o S e A xBTSt S
500.0 510.0 520.0 530.0 540.0 550.0 560.0 570.0

Minimum: -1.5
Maximum: 20.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf(%) Formula

532.1905  532.1906 0.1 -0.2 16.5 848.8 n/a n/a C29 H30 N3 05 S
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[image: image150.png]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

840 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:29-29 H:1-50 N:0-5 0:0-9 S:0-4 Sb:0-2

53 152 (1.393)

1: TOF MS ES+
6.49+004
10 438.3817 496.4008 082654 538 5453
it Wl L 1 ki S MO occan TS S P L - ST

420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590 600 610 620

Minimum: -1.5
Maximum: 20.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

506. 2654  506.2655 0.1 -0.2 13.5 383.7 n/a n/a C29 H36 N3 05
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[image: image151.png]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

303 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:29-29 H:0-70 N:06 O:0-8 F:04

BYJ-30 110 (1.017) Cm (110)

1: TOF MS ES+
1.21e+007

1 496.4255 502.3669 506.2650 532.2873

QPE 472.1811 482.4037484.1632 - - | | 5082696 5202740 528.2441 - 540.4459 iz

i e e e A e B e e A A i I s S
470.0 480.0 490.0 500.0 510.0 520.0 530.0 540.0

Minimum: -1.5
Maximum: 20.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

506.2650  506.2655 -0.5 -1.0 13.5 835.9 n/a n/a C29 H36 N3 05
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[image: image152.png]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

248 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:30-34 H:1-50 N:0-5 0:0-9 Sb:0-2

54154 (1.410)
1: TOF MS ES+
4.56e+004
574.3280
%3 572.6359 5733141 5736107 | 574.4900 575.3298 575.9117 5763393 576.7283576.8572 "
e RS e 0 DL B.91NT 576,333 57672835768572
572.50 573.00 573.50 574.00 574.50 575.00 575.50 576.00 576.50 577.00
Minimum: -1.5
Maximum: 20.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

574.3280  574.3281 -0.1 -0.2 14.5 461.2 n/a n/a C34 H44 N3 05
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[image: image153.png]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
184 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:28-28 H:0-70 N:0-6 0:0-8 CI:0-2
BYJ-32 91 (0.846)
1: TOF MS ES+
1.21e+006

518.1483
1005 4703862 4824024 496.4216 545 3793 5124111 |, 5211466 5401223 5463900  556.4319 570.4595

o T e e e e T PR S e e

470 475 480 485 490 495 500 505 510 515 520 525 530 535 540 545 550 555 560 565 570

Minimum: -1.5
Maximum: 20.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

518.1483  518.1483 0.0 0.0 17.5 723.4 n/a n/a (28 H25 N3 05 Cl
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[image: image154.png]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

184 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:28-28 H:0-70 N:0-6 0:0-8 CI:0-2

BYJ-33 76 (0.709)

1: TOF MS ES+
6.64e+006
1 518.1481  520.1464
Q%E 502.3712 503.3787  508.1356 512.4158 513.4189 [ 526.4271527.4178 532.2930 535. 3204 m
e
500.0 505.0 510.0 515.0 520.0 525.0 530.0 535.0
Minimum: -1.5
Maximum: 20.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

518.1481  518.1483 0.2 -0.4 17.5 970.7 n/a n/a (28 H25 N3 05 Cl
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[image: image155.png]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

184 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:14-14 H:0-70 N:0-6 0:0-8 CI:0-2

BYJ-34 50 (0.470) QT (4)

1: TOF MS ES+
1.82e+002
1Q§ 327.1635 329.1645 331.1655 333.1665 335.1675 337.1685 340.0707 341.1705 343.1715 345.1725 347.1735 349.1745 351.1755
m/z
328.0 330.0 332.0 334.0 336.0 338.0 340.0 342.0 344.0 346.0 348.0 350.0 352.0
Minimum: -1.5
Maximum: 20.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

340.0707  340.0700 0.7 2.1 8.5 20.3 n/a n/a Cl4 H15 N3 05 C1
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[image: image156.png]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

184 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:14-14 H:0-70 N:0-6 0:0-8 CI:0-2

BYJ-35 76 (0.709) QT (4)

1: TOF MS ES+
1.79e+002
1Q§ 327.1635 329.1645 331.1655 333.1665 335.1675 337.1685 340.0698 341.1705 343.1715 345.1725 347.1735 349.1745 351.1755
m/z
328.0 330.0 332.0 334.0 336.0 338.0 340.0 342.0 344.0 346.0 348.0 350.0 352.0
Minimum: -1.5
Maximum: 20.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

340. 0698  340.0700 -0.2 -0.6 8.5 20. 1 n/a n/a Cl4 H15 N3 05 C1
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[image: image157.png]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

598 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:20-20 H:1-50 N:0-5 0:0-9 CIl:0-3 Sb:0-2

57 58 (0.547) QT (1)
1: TOF MS ES+
2.68e+002
416.1003
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[image: image158.png]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

598 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:20-20 H:1-50 N:0-5 0:0-9 CIl:0-3 Sb:0-2

58 72 (0.667)

1: TOF MS ES+
9 15,9479 415.0000416:1009 4162127 416 5475
415.60 415.70 415.80 415.90 416.00 416.10 416.20 416.30 416.40 416.50
Minimum: -1.5
Maximum: 20.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
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[image: image159.png]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

186 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:17-17 H:0-70 N:0-6 0:0-8 CI:0-2

BYJ-36 57 (0.538)

1: TOF MS ES+
2.07e+003
412.0015
193 4106628 411.1957.411.3066  411.8469 | 4122022 412.8405 130898 413.2652 415 0041413 7877 y
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412.0915  412.0912 0.3 0.7 9.5 466.5 n/a n/a C17 H19 N3 07 C1
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[image: image160.png]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
183 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:21-21 H:0-70 N:0-6 0:0-8 CI:0-2
BYJ-37 60 (0.564)
1: TOF MS ES+
1.64e+006
412.1062
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412.1062  412.1064 0.2 -0.5 13.5 86.4 n/a n/a C21 H19 N3 04 C1
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[image: image161.png]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

184 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:22-22 H:0-70 N:0-6 0:0-8 CI:0-2

BYJ-38 58 (0.547)

1: TOF MS ES+
9.07e+005

1q 406.3284 4111112414 4113 438.3764
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Maximum: 20.0 5.0 50.0

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

4111112 411.1112 0.0 0.0 13.5 806.6 n/a n/a (€22 H20 N2 04 C1
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[image: image162.png]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

140 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:33-33 H:0-50 N:0-8 0:0-8 Na:0-1

BYJ-1 362 (3.291)

1: TOF MS ES+
3.95e+006
1 500.4801 514.4975 522.2745 524.2802 528.5118
Q}éé - 507.2695 512.4844 21+ 517.3708 | | - - 534.3734  538.8698 5442540
e A e A B e e S
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Minimum: -1.5
Maximum: 20.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

522.2745  522.2757 -1.2 -2.3 17.5 1012.7 n/a n/a C33 H36 N3 03
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[image: image163.png]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

113 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:33-33 H:0-50 N:0-5 0:0-5 Na:0-1 Cl:1-2

BYJ-10 236 (1.318)

1: TOF MS ES+
4.726+006
556.2360
1‘1/8% 526.4311 537.5341 546.3997 | | 398.2353 5704533 5782103 5844698 5004225 6004630 6027005
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Maximum: 20.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

556.2360  556.2367 0.7 -1.3 17.5 882.5 n/a n/a C33 H35 N3 03 Cl



 [image: image210.wmf]N

O

N

CO

2

t

Bu

N

Ph

Ph

Cl

5ab

calcd 

for 

C

33

H

35

ClN

3

O

3

[M+H]

+

, 

556.2367

Found 

556.2360

[image: image164.png]Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min =
Element prediction: Off

Number of isotope peaks used for i-FIT =3

-1.5, max =50.0

Monoisotopic Mass, Even Electron lons
54 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:31-31 H:0-50 N:0-5 0:0-5 Na:0-1
BYJ-7 210 (1.174)
1: TOF MS ES+
540.2656 541.2687
1Q}d? 529.2311 531.3798 532.3170 536.1633 537.5032 543.2720
528.0 530.0 532.0 534.0 536.0 538.0 540.0 542.0 544.0
Minimum: -1.5
Maximum: 20.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
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 [image: image165.png]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

156 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:34-34 H:0-50 N:0-5 0:0-5 Na:0-1 F:1-3

BYJ-8 240 (1.339)

1: TOF MS ES+
5.00e+006

590.2624591 2654
% 579.6287 5816993 _ 584.4725585.1857 1 593.2684 595.3869 5o7 2486500. 46442014570 0042765 906.6928
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Minimum: -1.5
Maximum: 20.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

590.2624  590.2631

0.7 -1.2 17.5 859.2 n/a n/a C34 H35 N3 03 F3



 [image: image166.png]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

107 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:33-33 H:0-50 N:0-5 0:0-5 F:1-2 Na:0-1

BYJ-9 220 (1.234)

1: TOF MS ES+
4.75e+006

1 556.4382 0002565 566.4697
Q}éé 546.3996 547.3990 _551.3517 - | P59-25%561 3287 400( 5675524 _570.4559 5714589 5754000

M LB L LB LSRN, S S cvutiiemntit=-- L AR €2 —-L ; :

545.0 5475  550.0 552.5 555.0 5575  560.0 562.5 565.0 567.5 570.0 5725 575.0
Minimum: -1.5
Maximum: 20.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

558.2565  558.2568 0.3 -0.5 17.5 879.2 n/a n/a C33 H34 N3 03 F2



 [image: image167.png]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

125 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:33-33 H:0-50 N:0-5 0:0-5 F:1-1 Na:0-1 Br:1-2

BYJ-12 229 (1.282)

1: TOF MS ES+

3.79e+006
618.1750 620.1736 621.1768
o 6101815 612.6465 614.4800 5154863 6231758554 5865 6285074 0949 6321809
6080 6100 = 6120 = 6140 6160 6180 = 6200 = 6220 = 6240 6260 6280 6300 6320

Minimum: -1.5

Maximum: 20.0 10.0 50.0

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

618.1750  618.1768

1.8 -2.9 17.5 914.3 n/a n/a C33 H34 N3 03 F Br
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[image: image168.png]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

116 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:33-33 H:0-50 N:0-5 0:0-5 Na:0-1 Cl:1-2 F:1-1

BYJ-11 215 (1.208)

1: TOF MS ES+
4.84e+006
574.2265 576.2253
1Q§E 551'3437556.2343 558.2343 563.4526 570.4528 ‘ 584.4681 588.2424 590.1955 506.2543 598.2555 "
i B L R TR R T IR B e R R a e S
555.0 560.0 565.0 570.0 575.0 580.0 585.0 590.0 595.0 600.0
Minimum: -1.5
Maximum: 20.0 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
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[image: image169.png]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

180 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:33-34 H:0-50 N:0-8 0:0-8 Na:0-1

BYJ-2 370 (3.360)

1: TOF MS ES+
8.74e+006

1 5285120 531.3858 0202910 5405131
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Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf (%) Formula

536.2910  536.2913 -0.3 -0.6 17.5 967.8 n/a n/a C34 H38 N3 03
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[image: image170.png]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

69 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:33-34 H:0-50 N:0-5 0:0-5 Na:0-1

BYJ-3 355 (3.223)

1: TOF MS ES+
7.35e+006

19 5505042 522855 554 2912 564.8751 576.3976
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[image: image171.png]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

50 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:37-37 H:0-50 N:0-5 0:0-5 Na:0-1

BYJ-4 358 (3.249)

1: TOF MS ES+
3.58e+006
5722892 573.2926
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[image: image172.png]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

53 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:31-31 H:0-50 N:0-5 0:0-5 Na:0-1

BYJ-5 361 (3.283)

1: TOF MS ES+
7.14e+006
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[image: image173.png]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
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X-ray Crystal Structure and Details of Compound 4ab

Crystals of 4ab was obtained by recrystallization from petroleum ether and CH2Cl2.
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Table S1 Crystal data and structure refinement for C31H30ClN3O5 (4ab)
	Empirical formula
	C31H30ClN3O5

	Formula weight
	560.03

	Temperature
	273(2)

	Wavelength
	0.71073 Å

	Crystal system
	triclinic

	Space group
	P -1

	Unit cell dimensions
	a = 10.3379(18) Å          α = 99.296(3)o
b = 11.0852(19) Å          β = 109.713(3)o
c = 14.685(3) Å            γ = 107.795(3)o

	Volume
	1441.2(4) Å3

	Z
	2

	Density (Calc.)
	1.291 Mg/m3

	Absorption coefficient
	0.177 mm-1

	F(000)
	588

	Crystal size
	0.11×0.10×0.09 mm3

	Theta range for data collection
	2.149 to 25.009o

	Index range
	-12<= h<=9, -13<= k<=13, -15<= h<=17

	Reflections collected
	5033

	Independent reflections
	3591 [R(int) = 0.0444] 

	Completeness to theta = 25.009o
	0.99

	Absorption correction
	none

	Refinement method
	Full-matrix least-squares on F2

	Data/restrains/parameters
	3591/111/448

	Goodness-of-fit on F2
	1.037

	Final R indices [I > 2sigma(I)]
	R1 = 0.0444, wR2 = 0.1146

	R indices (all data)
	R1 = 0.0669, wR2 = 0.1309

	Extinction coefficient
	0.00150

	Largest diff. peak and hole
	0.154 and -0.284 e.Å-3
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