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General instrumentation
EI-MS and ESI-MS were recorded on a Finnigan MAT 95 spectrometer (70 eV) with perfluorokerosene as a reference substance for EI–HR–MS. The spectrometer operated in positive and negative modes (m/z: 50‒1500, with a scan rate of 1.00 Hz) with automatic gain control to provide high-accuracy mass measurements within 1 ppm deviation using Na formate as calibrant. The following parameters were used for experiments: spray voltage of 4.5 kV, the capillary temperature of 200 °C. Nitrogen was used as sheath gas (4 l/min). The 1H- and 13C-NMR spectra were recorded at 500 MHz and 125 MHz, respectively on Bruker AMX 500 NMR spectrometers chemical shifts are reported in δ (ppm) using TMS as internal standard and coupling constants (J) were measured in Hz. Column chromatography was carried out on silica gel (70‒230 mesh, Merck). Thin-layer chromatography (TLC) was performed on Merck precoated silica gel 60 F254 aluminium foil, and spots were detected using ceric sulphate spray reagent.

Cytotoxicity activity
Five compounds including the three alkaloids oxychelerythrine (1), angoline (2), arnottianamide (3) as well as the major compounds sesamin (6) and lupeol (7) were evaluated for their cytotoxicities against the two human cell lines MCF-7 (human breast adenocarcinoma cell line) and A549 (human lung cancer cell line) by the MTT colorimetric method with Doxorubicin (ChemBest Research Laboratories Ltd., purity >99%) as a positive control. 
The cell lines (SemiBio Technology Co., Ltd.) were cultured in DMEM/High glucose. All mediums were supplemented with 100 U/mL penicillin, 10% fetal bovine serum, and 100 μg/mL streptomycin in a humidified incubator under 5% CO2 at 37 °C. The five listed compounds were dissolved in DMSO and stored as a stock solution at 4 °C. The cells were seeded in 96-well plates at a density of 5 × 104 cells per well in 100 μL medium. After being cultivated for 24 h, the cells were treated with 100 μL tested compounds at final concentrations of 0, 10, 25, 50, 75 and 100 μM, and cultivated for 48 h. Then 100 μL of MTT (0.5 mg/mL in phosphate-buffered saline) was added to each well and incubated for 4 h; all the liquor in the well was discarded and 150 μL of DMSO was added to each well, and the absorbance was measured with a microplate reader at 570 nm. The IC50 values were calculated for the inhibition rate. Inhibition rate = (OD value of control group-experiment group)/(OD value of control group-OD value of blank group). All the assays were executed in triplicate, and the IC50 values were calculated by GraphPad Prism.

Physical aspects and spectral data of the nine isolated compounds
Oxychelerythrine (1) ‒ White powder. 1H-NMR (C5D5N, 600 MHz) δ: 7.84 (1H, d, J = 8.3 Hz, H-11), 7.59 (1H, d, J = 8.3 Hz, H-10), 7.39 (1H, s, H-5), 7.39 (1H, s, H-1), 7.04 (1H, d, J = 8.4 Hz, H-13), 6.64 (1H, d, J = 8.4 Hz, H-12), 6.13 (2H, s, H-3), 3.82 (3H, s, OMe-8), 3.78 (3H, s, OMe-9), 3.24 (3H, s, N-Me); 13C-NMR (C5D5N, 150 MHz) δ: 164.1 (C-7), 153.4 (C-2), 149.9 (C-4), 148.6 (C-9), 137.3 (C-8), 136.7 (C-6a), 134.9 (C-13a), 131.4 (C-12a), 128.3 (C-10), 127.4 (C-11), 125.0 (C-13), 122.9 (C-7a), 121.0 (C-5a), 120.9 (C-11a), 104.5 (C-1), 103.3 (C-12), 101.9 (C-3), 99.7 (C-5), 60.4 (OMe-9), 55.5 (OMe-8), 33.1 (N-Me).

Angoline (2) ‒ White powder. 1H-NMR (CDCl3, 500 MHz) δ: 7.10 (1H, s, H-1), 6.02 (2H, s, H-3), 7.68 (1H, s, H-5), 5.53 (1H, s, H-7), 2.75 (3H, s, N-Me), 3.45 (3H, s, OMe-7), 3.95 (3H, s, OMe-8), 3.90 (3H, s, OMe-9), 7.03 (1H, d, J = 8.7 Hz, H-10), 7.60 (1H, d, J = 8.7 Hz, H-11), 7.75 (1H, d, J = 8.6 Hz, H-12), 7.46 (1H, d, J = 8.6 Hz, H-13); 13C-NMR (CDCl3, 125 MHz) δ: 152.0 (C-9), 148.3 (C-2), 147.2 (C-4), 146.0 (C-8), 138.1 (C-6a), 130.9 (C-13a), 126.4 (C-5a), 125.0 (C-12a), 123.4 (C-7a), 123.4 (C-13), 123.4 (C-11a), 120.0 (C-12), 118.9 (C-11), 112.8 (C-10), 104. 5 (C-1), 100.9 (C-3), 100.5 (C-5), 86.0 (C-7), 61.6 (OMe-8), 55.8 (OMe-9), 53.9 (OMe-7), 40.6 (N-Me).

Arnottianamide (3) – White powder. 1H-NMR (CDCl3, 500 MHz) δ: 8.09 (1H, s, N-CHO), 7.65 (1H, d, J = 8.4 Hz, H-13), 7.23 (1H, d, J = 8.4 Hz, H-12), 7.13 (1H, s, H-1), 7.01 (1H, s, H-5), 6.73 (1H, d, J = 8.6 Hz, H-7), 6.47 (1H, d, J = 8.6 Hz, H-8), 6.01 (2H, s, H-3), 3.86 (3H, s, OMe-10), 3.83 (3H, s, OMe-9), 2.93 (3H, s, N-CH3); 13C-NMR (CDCl3, 125 MHz) δ: 164.5 (N-CHO), 152.1 (C-9), 149.3 (C-2), 148.1 (C-4), 146.5 (C-11), 135.8 (C-6a), 135.6 (C-10), 133.2 (C-12a), 131.2 (C-13a), 128.7 (C-5a), 127.4 (C-12), 127.2 (C-13), 125.1 (C-7), 118.5 (C-11a), 104.3 (C-1), 104.0 (C-8), 101.4 (C-3), 99.2 (C-5), 61.2 (OMe-10), 55.9 (OMe-9), 33.0 (N-CH3).

Hesperidin (4) – Yellowish powder. 1H-NMR (C5D5N, 500 MHz) δ: 12.45 (1H, d, J = 19.7 Hz, OH-5), 7.50 (1H, d, J = 2.2 Hz, H-2'), 7.08 (1H, dd, J = 2.2, 8.3 Hz, H-6'), 6.98 (1H, d, J = 8.3 Hz, H-5'), 6.58 (1H, d, J = 2.2 Hz, H-8), 6.49 (1H, d, J = 2.2 Hz, H-6), 5.61 (1H, d, J = 7.7 Hz, H-1''/Glu), 5.45 (1H, d, J = 6.8 Hz, H-1'''/Rha), 5.40 (1H, dd, J = 3.2, 12.8 Hz, H-2), 4.61 (1H, m, H-6b''/Glu), 4.25 (1H, m, H-5'''/Rha), 4.24 (1H, m, H-2'''/Rha), 4.23 (1H, m, H-2''/Glu), 4.13 (1H, m, H-6a''/Glu), 3.71 (3H, s, OMe-4'), 3.29 (1H, m, H-4'''/Rha), 3.20 (1H, dd, J = 12.8, 17.0 Hz, H-3b), 2.83 (1H, dd, J = 3.2, 17.0 Hz, H-3a), 1.55 (3H, d, J = 6.1 Hz, H-6'''/Rha); 13C-NMR (C5D5N, 125 MHz) δ: 196.8 (C-4), 166.2 (C-7), 164.1 (C-8a), 163.2 (C-5), 148.8 (C-4'), 148.2 (C-3'), 132.0 (C-1'), 117.7 (C-6'), 115.0 (C-2'), 112.1 (C-5'), 103.9 (C-4a), 97.5 (C-8), 96.1 (C-6), 79.3 (C-2), 42.9 (C-3); 6-O-Glucosyl: 101.2 (C-1''), 79.2 (C-4''), 78.2 (C-5''), 74.3 (C-3''), 73.8 (C-2''), 67.3 (C-6''); 1-O-Rhamnosyl: 102.3 (C-1'''), 72.3 (C-2'''), 71.8 (C-4'''), 71.0 (C-3'''), 69.6 (C-5'''), 18.4 (C-6''').

Neohesperidin (5) – Yellowish powder. 1H-NMR (C5D5N, 500 MHz) δ: 11.25 (1H, d, J = 19.7 Hz, OH-5), 7.50 (1H, d, J = 2.2 Hz, H-2'), 7.09 (1H, dd, J = 2.2, 8.3 Hz, H-6'), 7.00 (1H, d, J = 8.3 Hz, H-5'), 6.60 (1H, d, J = 2.2 Hz, H-8), 6.50 (1H, d, J = 2.2 Hz, H-6), 5.61 (1H, d, J = 7.7 Hz, H-1''/Glu), 5.47 (1H, dd, J = 3.2, 12.8 Hz, H-2), 5.45 (1H, d, J = 6.8 Hz, H-1'''/Rha), 4.69 (1H, m, H-6b''/Glu), 4.25 (1H, m, H-5'''/Rha), 4.24 (1H, m, H-2'''/Rha), 4.20 (1H, m, H-6a''/Glu), 4.14 (1H, m, H-2''/Glu), 3.71 (3H, s, OMe-4'), 3.29 (1H, m, H-4'''/Rha), 3.12 (1H, dd, J = 12.8, 17.0 Hz, H-3b), 2.86 (1H, dd, J = 3.2, 17.0 Hz, H-3a), 1.56 (3H, d, J = 6.1 Hz, H-6'''/Rha); 13C-NMR (C5D5N, 125 MHz) δ: 196.9 (C-4), 166.1 (C-7), 164.2 (C-8a), 163.3 (C-5), 148.9 (C-4'), 148.3 (C-3'), 132.1 (C-1'), 117.9 (C-6'), 114.7 (C-2'), 112.2 (C-5'), 104.1 (C-4a), 97.6 (C-8), 96.2 (C-6), 79.2 (C-2), 43.5 (C-3); 6-O-Glucosyl: 101.3 (C-1''), 79.3 (C-4''), 78.2 (C-5''), 77.3 (C-2''), 74.3 (C-3''), 67.1 (C-6''); 1-O-Rhamnosyl: 102.2 (C-1'''), 72.5 (C-2'''), 71.8 (C-4'''), 71.1 (C-3'''), 69.6 (C-5'''), 18.4 (C-6''').

Sesamin (6) – White powder. 1H-NMR (CDCl3, 500 MHz) δ: 6.78 (2H, d, J = 1.7 Hz, H-2', H-2''), 6.72 (2H, dd, J = 1.7 Hz, 8.1 Hz, H-6', H-6''), 6.71 (2H, d, J = 8.1 Hz, H-5', H-5''), 5.88 (4H, s, 3'-OCH2-O, 3''-OCH2-O), 4.65 (2H, d, J = 4.4 Hz, H-2, H-6), 4.16 (2H, m, H-4a, H-8a), 3.80 (2H, dd, J = 3.4 Hz, 9.3 Hz, H-4b, H-8b), 2.98 (2H, m, H-1, H-5). 13C-NMR (CDCl3, 125 MHz) δ: 147.9 (C-3', C-3''), 147.1 (C-4', C-4''), 135.1 (C-1', C-1''), 119.3 (C-6', C-6''), 108.2 (C-5', C-5''), 106.4 (C-2', C-2''), 101.0 (3'-OCH2-O, 3''-OCH2-O), 85.8 (C-2, C-6), 71.7 (C-4, C-8), 54.3 (C-1, C-5).

Lupeol (7) – White powder. 1H NMR (CDCl3, 600 MHz) δ: 4.71 (1H, d, J = 4.0 Hz, H-29b), 4.69 (1H, d, J = 4.0 Hz, H-29a), 3.21 (1H, dd, J = 11.5, 4.7 Hz, H-3), 2.41 (1H, m, H-19), 1.93 (1H, m, H-21b), 1.70 (3H, s, H-30), 1.69 (1H, m, H-15b), 1.67 (3H, m, H-1b, H-12b, H-13), 1.62 (1H, m, H-2a), 1.59 (1H, m, H-2b), 1.52 (1H, m, H-6a), 1.47 (1H, m, H-16b), 1.43 (1H, m, H-11a), 1.42 (1H, m, H-6b), 1.41 (2H, m, H-7), 1.40 (1H, m, H-22b), 1.39 (1H, m, H-18), 1.38 (1H, m, H-16a), 1.33 (1H, m, H-21a), 1.28 (1H, m, H-9), 1.23 (1H, m, H-11b), 1.21 (1H, m, H-22a), 1.07 (3H, s, H-26), 1.05 (1H, m, H-12a), 0.99 (1H, m, H-15a), 0.97 (3H, s, H-27), 0.95 (3H, s, H-28), 0.92 (1H, m, H-1a), 0.86 (3H, s, H-25), 0.81 (3H, s, H-24), 0.78 (3H, s, H-23), 0.72 (1H, m, H-5); 13C NMR (CDCl3, 150 MHz) δ: 148.2 (C-20), 109.5 (C-29), 79.0 (C-3), 55.1 (C-5), 53.9 (C-18), 50.1 (C-9), 48.7 (C-17), 47.9 (C-19), 44.2 (C-22), 42.3 (C-14), 41.7 (C-8), 40.2 (C-16), 38.9 (C-1), 38.7 (C-4), 37.1 (C-10), 33.4 (C-7), 32.7 (C-13), 28.0 (C-23), 27.4 (C-2, C-21, C-15), 23.9 (C-12), 20.9 (C-11), 19.6 (C-30), 18.4 (C-6), 16.9 (C-28), 16.6 (C-25), 15.9 (C-26), 15.4 (C-24), 15.1 (C-27). 

[bookmark: _Hlk87552927][bookmark: _Hlk81259080][bookmark: _Hlk81259297][bookmark: _Hlk81259352]β-sitosterol (8) – White powder. 1H-NMR (CDCl3, 500 MHz) δ: 5.34 (1H, t, J =6.4, H-6), 3.51 (1H, dd, J = 4.5,4.2 Hz, H-3), 1.23 (3H, s, H-19), 1.15 (3H,s, H-18), 1.02 (3H, d, J =6.5 Hz, H-26), 0.92 (3H, d, J = 6.3 Hz, H-27), 0.92 (3H,m, H-29), 0.86 (3H, d, J =6.3 Hz, H-21); 13C-NMR (CDCl3, 125 MHz) δ: 141.1 (C-5), 121.6 (C-6), 72.2 (C-3), 57.9 (C-14), 56.6 (C-17), 50.4 (C-9), 46.4 (C-24), 42.7 (C-13), 42.6 (C-4), 38.9 (C-12), 37.7 (C-1), 36.8 (C-10), 36.5 (C-20), 34.5 (C-22), 32.3 (C-7), 32.3 (C-8), 32.1 (C-2), 29.7 (C-25), 28.7 (C-16), 26.5 (C-23), 24.4 (C-15), 23.7 (C-28), 21.4 (C-11), 20.3 (C-26), 19.7 (C-27), 19.5 (C-19), 19.2 (C-21), 12.5 (C-29), 12.4 (C-18).

Daucosterol (9) – White powder. 1H-NMR (C5D5N, 500 MHz) δ: 3.58 (1H, m, H-3), 1.03 (3H, s, H-19), 0.70 (3H, s, H-18), 0.94 (3H, d, J = 6.5 Hz, H-21), 0.84 (6H, d, J = 11.1 Hz, H-26, H-27), 0.90 (3H, t, J = 6.3 Hz, H-29), 5.39 (1H, brs, H-6), 4.41 (1H, d, J = 7.7 Hz, H-1'), 3.98 (1H, m, H-2'), 3.60 (1H, m, H-3'), 3.40 (1H, m, H=4'), 3.47 (1H, m, H-5'), 4.28 (1H, dt, J = 2.1, 12.3 Hz, H-6'a), 4.53 (1H, m, H-6'b); 13C-NMR (C5D5N, 125 MHz) δ: 141.0 (C-5), 138.8 (C-22), 129.6 (C-23), 121.9 (C-6), 102.6 (C-1'), 78.6 (C-3), 78.4 (C-3'), 78.2 (C-5'), 75.4 (C-2'), 71.8 (C-4'), 63.0 (C-6'), 57.0 (C-14), 56.2 (C-17), 51.5 (C-24), 50.4 (C-9), 42.4 (C-4, C-13), 40.8 (C-20), 39.4 (C-12), 37.5 (C-1), 37.0 (C-10), 32.2 (C-2, C-7), 32.1 (C-8, C-25), 29.3 (C-16), 25.7 (C-28), 24.6 (C-15), 21.3 (C-21), 19.5 (C-11, C-26), 19.3 (C-27), 19.2 (C-19), 12.5 (C-29), 12.2 (C-18).





Figure 1S : 13C NMR of compounds 4+5 (C5D5N, 125 MHz) showing their relative ratio 1:1




Figure 2S : Enlarged 13C NMR of compounds 4+5 (C5D5N, 125 MHz) showing their relative ratio 1:1
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