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1. [bookmark: _Toc24393381]Synthesis and characterization data for the intermediates and target compounds
[bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK1]General synthetic procedure for the intermediate 1
[bookmark: OLE_LINK3][bookmark: OLE_LINK2]GA (1.00 g, 2.12 mmol) was added into a solution of 50 mL of CH2Cl2 containing EDCl (768.72 mg, 4.01 mmol), HOBt (287.08 mg, 2.12 mmol), Et3N (730.96 mg, 1.00 mL) and piperazine (549.01 mg, 6.37 mmol) at room temperature for 18 h. After that, 120 mL of dichloromethane was added into the mixture. The organic layer was washed by the water, dried with sodium sulfate, and followed by the removal of the solvent under a vacuum. Finally, the desired product was purified by a silica gel using CH2Cl2 and CH3OH (15:1) as the eluent. A white solid, yield 67.5%, m. p. >260 ℃; 1H NMR (500 MHz, CDCl3) δ 5.65 (s, 1H, 12-CH=C), 3.64 – 3.49 (m, 4H, 1’-H), 3.16 (dd, J = 11.4, 4.9 Hz, 1H, 3-H), 2.80 (t, J = 4.9 Hz, 4H, 2’-H), 2.72 (dt, J = 13.2, 3.3 Hz, 1H, 1a-H), 2.29 (s, 1H, 9-H), 2.25 (dd, J = 13.1, 2.5 Hz, 1H, 18-H), 2.02 – 1.96 (m, 2H, 16a-H+19a-H), 1.92 (dt, J = 13.7, 3.2 Hz, 1H, 21a-H), 1.78 (td, J = 13.6, 4.3 Hz, 1H, 15a-H), 1.67 – 1.51 (m, 5H, 2-H+6a-H+7a-H+21b-H), 1.50 – 1.27 (m, 5H, 22-H+6b-H+7b-H+19b-H), 1.31 (s, 3H, 27-CH3), 1.17 (s, 3H, 29-CH3), 1.16 – 1.10 (m, 1H, 15b-H), 1.08 (s, 3H, 25-CH3), 1.07 (s, 3H, 26-CH3), 0.99 (s, 1H, 16b-H), 0.95 (s, 3H, 23-CH3), 0.91 (dd, J = 13.1, 3.9 Hz, 1H, 1b-H), 0.76 (s, 3H, 24-CH3), 0.75 (s, 3H, 28-CH3), 0.65 (d, J = 11.5 Hz, 1H, 5-H).13C NMR (126 MHz, CDCl3) δ 200.19 , 173.81, 169.69, 128.42, 78.51, 61.70, 54.84, 53.43, 48.10, 46.21, 45.20, 43.71, 43.20, 39.06, 37.67, 36.98, 33.20, 32.71 , 31.69, 28.36, 28.04, 27.20, 26.95, 26.62, 26.35, 23.08, 18.59, 17.40, 16.32, 15.58; HRMS (ESI) [M+H]+ calcd for C34H54N2O3: 539.4207, found: 539.4219.
General synthetic procedure for the intermediate 2
[bookmark: _Hlk112954929][bookmark: _Hlk121340339][bookmark: OLE_LINK10]STEP 1: sulfoxide chloride, 8 mL, was added into 6-Bromohexanoic acid (0.144 g, 0.741 mmol) refluxed at 82 ℃ for 6 h. After that, the solvent was removed in vacuo to give 6-Bromohexanoyl chloride. STEP 2: 6-Bromohexanoyl chloride (0.151 g, 0.741 mmol) was added into a solution of 15 mL of CH2Cl2 containing intermediate 1 (0.4 g, 0.741 mmol), Et3N (1.112 mmol, 154 μL) at room temperature for 14 h. After that, 90 mL of dichloromethane was added into the mixture. The organic layer was washed by the water, dried with sodium sulfate, and followed by the removal of the solvent under a vacuum. Finally, the desired product was purified by a silica gel using CH2Cl2 and CH3OH (40: 1) as the eluent. 
[bookmark: _Hlk122970647][bookmark: OLE_LINK13]Intermidate 2 : A white solid, yield 92.45%, m. p. 123.7-124.1 ℃; 1H NMR (500 MHz, CDCl3) δ 5.65 (s, 1H, 12-CH=C), 3.88 – 3.50 (m, 8H, 1’-H+2’-H), 3.49 – 3.43 (m, 2H, 4’-H), 3.40 (t, J = 6.7 Hz, 2H, 8’-H), 3.20 (dd, J = 11.1, 5.0 Hz, 1H, 3-H), 2.76 (d, J = 13.5 Hz, 1H, 1a-H), 2.32 (s, 1H, 9-H), 2.26 (d, J = 10.7 Hz, 1H, 18-H), 2.03 (td, J = 13.1, 4.7 Hz, 2H, 16a-H+19a-H), 1.96 (dd, J = 13.6, 2.9 Hz, 1H, 21a-H), 1.90 (d, J = 6.8 Hz, 1H, 15a-H), 1.89 – 1.67 (m, 5H, 2-H+6a-H+7a-H+21b-H), 1.61 – 1.32 (m, 11H, 22-H+6b-H+7b-H+19b-H+5’-H+6’-H+7’-H), 1.34 (s, 3H, 27-CH3), 1.21 (s, 3H, 29-CH3), 1.17 (d, J = 12.4 Hz, 1H, 15b-H), 1.11 (s, 3H, 25-CH3), 1.10 (s, 3H, 26-CH3), 1.02 (s, 1H, 16b-H), 0.98 (s, 3H, 23-CH3), 0.94 (dd, J = 13.1, 3.6 Hz, 1H, 1b-H), 0.79 (s, 3H, 24-CH3), 0.78 (s, 3H, 28-CH3), 0.68 (d, J = 11.4 Hz, 1H, 5-H). 13C NMR (126 MHz, CDCl3) δ 175.62, 154.96, 152.68, 151.01, 118.37, 78.50, 64.95, 59.46, 54.00, 52.09, 51.88, 51.74, 51.40, 50.66, 50.57, 50.14, 48.79, 46.81, 45.67, 45.18, 42.46, 41.98, 41.86, 41.76, 41.51, 41.39, 40.94, 38.24, 37.99, 37.84, 37.33, 37.14, 36.87, 36.63, 34.88, 34.04, 30.46, 29.50, 28.62, 27.99; HRMS (ESI) [M+Na]+ calcd. for C40H62BrN2NaO4: 737.3863, found: 737.3876.
General synthetic procedure for the intermediate 3
STEP 1: sulfoxide chloride, 4 mL, was added into 7-Bromoheptanoic acid (0.155 g, 0.741 mmol) refluxed at 82 ℃ for 6 h. After that, the solvent was removed in vacuo to give 7-Bromoheptanoyl chloride. STEP 2: 7-Bromoheptanoyl chloride (0.161 g, 0.741 mmol) was added into a solution of 15 mL of CH2Cl2 containing intermediate 1 (0.4 g, 0.741 mmol), Et3N (1.112 mmol, 154 μL) at room temperature for 13 h. After that, 90 mL of dichloromethane was added into the mixture. The organic layer was washed by the water, dried with sodium sulfate, and followed by the removal of the solvent under a vacuum. Finally, the desired product was purified by a silica gel using CH2Cl2 and CH3OH (40: 1) as the eluent. 
[bookmark: OLE_LINK14]intermediate 3: A pale yellow clear oily liquid, yield 86.88%, m. p. 122.0-126.1 ℃; 1H NMR (500 MHz, CDCl3) δ 5.65 (s, 1H, 12-CH=C), 3.72 – 3.49 (m, 8H, 1’-H+2’-H), 3.45 (d, J = 2.2 Hz, 2H, 4’-H), 3.39 (t, J = 6.8 Hz, 2H, 9’-H), 3.20 (dd, J = 11.1, 5.1 Hz, 1H, 3-H), 2.76 (d, J = 13.5 Hz, 1H, 1a-H), 2.31 (s, 1H, 9-H), 2.26 (dd, J = 13.2, 2.6 Hz, 1H, 18-H), 2.03 – 2.00 (m, 2H, 16a-H+19a-H), 1.96 (dd, J = 13.7, 3.1 Hz, 1H, 21a-H), 1.87 (d, J = 6.9 Hz, 1H, 15a-H), 1.78 (ddd, J = 15.4, 10.9, 6.1 Hz, 5H, 2-H+6a-H+7a-H+21b-H), 1.40 – 1.34 (m, 13H, 22-H+6b-H+7b-H+19b-H+5’-H+6’-H+7’-H+8’-H), 1.34 (s, 3H, 27-CH3), 1.21 (s, 3H, 29-CH3), 1.17 (d, J = 15.4 Hz, 1H, 15b-H), 1.11 (s, 3H, 25-CH3), 1.10 (s, 3H, 26-CH3), 1.02 (s, 1H, 16b-H), 0.98 (s, 3H, 23-CH3), 0.94 (dd, J = 13.0, 3.8 Hz, 1H, 1b-H), 0.79 (d, J = 4.8 Hz, 6H, 24-CH3+28-CH3), 0.68 (d, J = 11.4 Hz, 1H, 5-H). 13C NMR (126 MHz, CDCl3) δ 175.61, 154.95, 152.84, 151.00, 78.49, 64.95, 59.46, 58.28, 54.00, 51.91, 51.74, 51.56, 50.66, 50.57, 50.14, 49.67, 48.78, 46.82, 45.68, 45.18, 42.65, 41.99, 41.92, 41.76, 41.53, 40.94, 38.30, 38.24, 37.99, 37.83, 37.34, 37.15, 36.88, 36.64, 35.42, 34.04, 30.46, 29.50, 28.62, 27.99; HRMS (ESI) [M+Na]+ calcd. for C41H64BrN2NaO4: 751.4019, found: 751.4020.
General synthetic procedure for the intermediate 4
STEP 1: 4 mL sulfoxide chloridewas reacted with 8-bromooctanoic acid (0.124 g, 0.556 mmol) at 82 ℃ for 6 h. After that, the solvent was removed in vacuo to give 8-bromooctanoyl chloride. STEP 2: 8-bromo-octanoyl chloride (0.129 g, 0.556 mmol) was added into a solution of 15 mL of CH2Cl2 containing intermediate 1 (0.300 g, 0.556 mmol), Et3N (0.834 mmol, 116 μL) at room temperature for 14 h. After that, 90 mL of dichloromethane was added into the mixture. The organic layer was washed by the water, dried with sodium sulfate, and followed by the removal of the solvent under a vacuum. Finally, the desired product was purified by a silica gel using CH2Cl2 and CH3OH (40: 1) as the eluent. A Pale yellow clear oily liquid, yield 91.79%.
[bookmark: OLE_LINK15]intermediate 4: A pale yellow clear oily liquid, yield 91.79%, m. p. 118.7-123.1 ℃; 1H NMR (500 MHz, CDCl3) δ 5.66 (s, 1H, 12-CH=C), 3.77 – 3.48 (m, 8H, 1’-H+2’-H), 3.45 (s, 2H, 4’-H), 3.39 (t, J = 6.8 Hz, 2H, 10’-H), 3.21 (dd, J = 11.1, 5.1 Hz, 1H, 3-H), 2.76 (dt, J = 13.3, 3.3 Hz, 1H, 1a-H), 2.30 (s, 1H, 9-H), 2.27 (dd, J = 13.6, 2.7 Hz, 1H, 18-H), 2.08 – 2.00 (m, 2H, 16a-H+19a-H), 1.99 – 1.93 (m, 1H, 21a-H), 1.86 (d, J = 6.9 Hz, 1H, 15a-H), 1.84 – 1.63 (m, 5H, 2-H+6a-H+7a-H+21b-H), 1.60 – 1.32 (m, 15H, 22-H+6b-H+7b-H+19b-H+5’-H+6’-H+7’-H+8’-H+9’-H), 1.35(s, 3H, 27-CH3), 1.21 (s, 3H, 29-CH3), 1.20 – 1.15 (m, 1H, 15b-H), 1.11 (s, 3H, 25-CH3), 1.10 (s, 3H, 26-CH3), 1.03 (s, 1H, 16b-H), 0.99 (s, 3H, 23-CH3), 0.94 (dd, J = 13.0, 4.0 Hz, 1H, 1b-H), 0.79 (d, J = 4.7 Hz, 6H, 24-CH3+28-CH3), 0.68 (d, J = 11.4 Hz, 1H, 5-H). 13C NMR (126 MHz, CDCl3) δ 184.16, 163.51, 161.51, 159.55, 126.94, 87.06, 73.51, 68.02, 62.55, 60.65, 60.48, 60.30, 59.97, 59.22, 59.14, 58.70, 57.33, 55.37, 54.24, 53.74, 51.26, 50.59, 50.55, 50.32, 50.22, 50.08, 49.50, 47.42, 46.89, 46.80, 46.55, 46.44, 45.90, 45.70, 45.44, 45.19, 44.09, 42.59, 39.01, 38.06, 37.17, 36.54; HRMS (ESI) [M+Na]+ calcd for C42H66BrN2NaO4: 765.4176, found: 765.4179.
General synthetic procedure for the intermediate 5
STEP 1: sulfoxide chloride, 4 mL, was added into 9-Bromononanoic acid (0.132 g, 0.556 mmol) refluxed at 82 ℃ for 6 h. After that, the solvent was removed in vacuo to give 9-bromononanoyl chloride. STEP 2: 9-bromononanoyl chloride (0.136 g, 0.556 mmol) was added into a solution of 15 mL of CH2Cl2 containing intermediate 1 (0.300 g, 0.556 mmol), Et3N (0.834 mmol, 116 μL) at room temperature for 14 h. After that, 90 mL of dichloromethane was added into the mixture. The organic layer was washed by the water, dried with sodium sulfate, and followed by the removal of the solvent under a vacuum. Finally, the desired product was purified by a silica gel using CH2Cl2 and CH3OH (40: 1) as the eluent. 
intermediate 5: A pale yellow clear oily liquid, yield 85.51%; 1H NMR (500 MHz, CDCl3) δ 5.66 (s, 1H, 12-CH=C), 3.77 – 3.48 (m, 8H, 1’-H+2’-H), 3.46 (d, J = 2.9 Hz, 2H, 4’-H), 3.39 (t, J = 6.8 Hz, 2H, 11’-H), 3.21 (dd, J = 11.0, 5.2 Hz, 1H, 3-H), 2.77 (dt, J = 13.3, 3.4 Hz, 1H, 1a-H), 2.30 (s, 1H, 9-H), 2.28 (dd, J = 14.0, 2.4 Hz, 1H, 18-H), 2.04 (dq, J = 13.2, 4.6 Hz, 2H, 16a-H+19a-H), 1.99 – 1.94 (m, 1H, 21a-H), 1.86 (d, J = 6.9 Hz, 1H, 15a-H), 1.84 – 1.65 (m, 5H, 2-H+6a-H+7a-H+21b-H), 1.59 – 1.31 (m, 17H, 22-H+6b-H+7b-H+19b-H+5’-H+6’-H+7’-H+8’-H+9’-H+10’-H), 1.35 (s, 3H, 27-CH3), 1.22 (s, 3H, 29-CH3), 1.18 (dd, J = 10.7, 3.1 Hz, 1H, 15b-H), 1.12 (s, 3H, 25-CH3), 1.11 (s, 3H, 26-CH3), 1.04 – 1.00 (m, 1H, 16b-H), 0.99 (s, 3H, 23-CH3), 0.95 (dd, J = 13.0, 4.3 Hz, 1H, 1b-H), 0.80 (d, J = 4.6 Hz, 6H, 24-CH3+28-CH3), 0.69 (d, J = 10.5 Hz, 1H, 5-H). 13C NMR (126 MHz, CDCl3) δ 184.16, 163.51, 161.51, 159.55, 126.94, 87.06 (s, 4H), 73.51 (s, 4H), 68.02, 62.55, 60.65, 60.48, 60.30, 59.97, 59.22, 59.14, 58.70, 57.33, 55.37, 54.24, 53.74, 51.26, 50.59, 50.55, 50.32, 50.22, 50.08, 49.50, 47.42, 46.89, 46.80, 46.55, 46.44, 45.90, 45.70, 45.44, 45.19, 44.09, 42.59, 39.01, 38.06, 37.17, 36.54; HRMS (ESI) [M+Na]+ calcd for C43H69BrN2O4: 779.4332, found: 779.4301.
General synthetic procedure for the intermediate 6
STEP 1: sulfoxide chloride, 4 mL, was reacted with 10-bromodecanoic acid (0.093 g, 0.371 mmol) at 82 ℃ for 6 h. After that, the solvent was removed in vacuo to give 10-bromodecanoyl chloride. STEP 2: 10-bromodecanoyl chloride (0.096 g, 0.371 mmol) was added into a solution of 15 mL of CH2Cl2 containing intermediate 1 (0.2 g, 0.371 mmol), Et3N (0.557 mmol, 77 μL) at room temperature for 14 h. After that, 90 mL of dichloromethane was added into the mixture. The organic layer was washed by the water, dried with sodium sulfate, and followed by the removal of the solvent under a vacuum. Finall, the desired product was purified by a silica gel using CH2Cl2 and CH3OH (40 : 1) as the eluent.
intermediate 6: A Pale yellow clear oily liquid, yield 83.72%; 1H NMR (500 MHz, CDCl3) δ 5.66 (s, 1H, 12-CH=C), 3.72 – 3.50 (m, 8H, 1’-H+2’-H), 3.45 (d, J = 2.6 Hz, 2H, 4’-H), 3.39 (t, J = 6.9 Hz, 2H, 12’-H), 3.21 (dd, J = 11.1, 5.2 Hz, 1H, 3-H), 2.77 (dt, J = 13.2, 3.3 Hz, 1H, 1a-H), 2.30 (s, 1H, 9-H), 2.29 – 2.25 (m, 1H, 18-H), 2.07 – 2.01 (m, 2H, 16a-H+19a-H), 1.99 – 1.94 (m, 1H, 21a-H), 1.85 (d, J = 6.9 Hz, 1H, 15a-H), 1.84 – 1.67 (m, 5H, 2-H+6a-H+7a-H+21b-H), 1.67 – 1.34 (m, 19H, 22-H+6b-H+7b-H+19b-H+5’-H+6’-H+7’-H+8’-H+9’-H+10’-H+11’-H), 1.35 (s, 3H, 27-CH3), 1.22 (s, 3H, 29-CH3), 1.18 (dd, J = 12.5, 2.6 Hz, 1H, 15b-H), 1.12 (s, 3H, 25-CH3), 1.10 (s, 3H, 26-CH3), 1.03 (d, J = 1.8 Hz, 1H, 16b-H), 0.99 (s, 3H, 23-CH3), 0.95 (dd, J = 13.1, 4.1 Hz, 1H, 1b-H), 0.79 (d, J = 4.6 Hz, 6H, 24-CH3+28-CH3), 0.68 (d, J = 11.6 Hz, 1H, 5-H). 13C NMR (126 MHz, CDCl3) δ 175.81, 155.17, 153.27, 151.20, 118.61, 78.73, 65.17, 59.69, 54.21, 52.15, 51.96, 50.88, 50.81, 50.36, 48.98, 47.04, 45.90, 45.40, 42.99, 42.33, 42.20, 41.98, 41.95, 41.16, 39.23, 39.15, 39.13, 38.67, 38.46, 38.21, 37.57, 37.37, 37.10, 36.86, 35.86, 34.26, 30.68, 29.72, 28.84, 28.20; HRMS (ESI) [M+Na]+ calcd for C44H70BrN2NaO4: 793.4489, found: 793.4491.
General synthetic procedure for the intermediate 7
STEP 1: sulfoxide chloride, 4 mL, was added into 11-Bromoundecanoic acid (0.098 g, 0.371 mmol) refluxed at 82 ℃ for 6 h. After that, the solvent was removed in vacuo to give 11-bromoundecanoyl chloride. STEP 2: 11-bromoundecanoyl chloride (0.110 g, 0.371 mmol) was added into a solution of 15 mL of CH2Cl2 containing intermediate 1 (0.200 g, 0.371 mmol), Et3N (0.557 mmol, 77 μL) at room temperature for 14 h. After that, 90 mL of dichloromethane was added into the mixture. The organic layer was washed by the water, dried with sodium sulfate, and followed by the removal of the solvent under a vacuum. Finally, the desired product was purified by a silica gel using CH2Cl2 and CH3OH (40: 1) as the eluent. 
intermediate 7: A Pale yellow clear oily liquid, yield 100%. 1H NMR (400 MHz, CDCl3) δ 5.66 (s, 1H, 12-CH=C), 3.71 – 3.44 (m, 8H, 1’-H+2’-H), 3.39 (t, J = 6.9 Hz, 2H, 4’-CH2-), 3.20 (dd, J = 10.9, 5.3 Hz, 1H, 3-H), 2.76 (dt, J = 13.2, 3.3 Hz, 1H, 1a-H), 2.34 – 2.31 (m, 2H, 13’-CH2-), 2.29 (s, 1H, 9-H), 2.25 (d, J = 2.4 Hz, 1H, 18-H), 2.13 – 2.01 (m, 2H, 16a-H+19a-H), 1.99 – 1.93 (m, 1H, 21a-H), 1.86 (d, J = 6.9 Hz, 1H, 15a-H), 1.68 – 1.58 (m, 5H, 2-H+6a-H+7a-H+21b-H), 1.58 – 1.25 (m, 21H, 22-H+6b-H+7b-H+19b-H+5’-H+6’-H+7’-H+8’-H+9’-H+10’-H+11’-H+12’-H), 1.34 (s, 3H, 27-CH3), 1.21 (s, 3H, 29-CH3), 1.14 (dd, J = 6.2, 4.1 Hz, 1H, 15b-H), 1.11 (s, 3H, 25-CH3), 1.10 (s, 3H, 26-CH3), 1.07 – 1.01 (m, 1H, 16b-H), 0.98 (s, 3H, 23-CH3), 0.94 (dd, J = 12.5, 5.2 Hz, 1H, 1b-H), 0.79 (s, 3H, 24-CH3), 0.78 (s, 3H, 28-CH3), 0.68 (d, J = 11.7 Hz, 1H, 5-H). 13C NMR (101 MHz, CDCl3) δ 200.21, 174.42, 172.08, 169.45, 128.70, 78.84, 61.90, 55.05, 48.19, 45.64, 45.39, 44.05, 43.96, 43.40, 41.68, 39.25, 39.23, 37.82, 37.19, 34.19, 33.37, 33.17, 32.92, 32.90, 31.88, 29.51, 29.45, 28.81, 28.51, 28.23, 28.21, 27.39, 27.14, 26.82, 26.51, 25.29, 23.26, 18.79, 17.59, 16.48, 15.70; HRMS (ESI) [M+Na]+ calcd for C45H73BrN2NaO4: 807.4645, found: 807.4619.
General synthetic procedure for the intermediate 8
STEP 1: sulfoxide chloride, 4 mL, was added into 16-Bromohexadecanoic acid (0.124 g, 0.371 mmol) refluxed at 82 ℃ for 6 h. After that, the solvent was removed in vacuo to give 16-bromohexadecanoyl chloride. STEP 2: 16-bromohexadecanoyl chloride (0.131 g, 0.371 mmol) was added into a solution of 15 mL of CH2Cl2 containing intermediate 1 (0.2 g, 0.371 mmol), Et3N (0.557 mmol, 77 μL) at room temperature for 14 h. After that, 90 mL of dichloromethane was added into the mixture. The organic layer was washed by the water, dried with sodium sulfate, and followed by the removal of the solvent under a vacuum. Finally, the desired product was purified by a silica gel using CH2Cl2 and CH3OH (30 : 1) as the eluent. 
intermediate 8: Light yellow solid, yield 81.76%, m. p. 54.2-58.2 ℃; 1H NMR (500 MHz, CDCl3) δ 5.67 (s, 1H, ), 3.73 – 3.49 (m, 6H), 3.46 (d, J = 2.5 Hz, 2H), 3.40 (t, J = 6.9 Hz, 2H), 3.22 (dd, J = 11.0, 5.1 Hz, 1H), 2.77 (dt, J = 13.2, 3.0 Hz, 1H), 2.32 (d, J = 4.7 Hz, 2H), 2.30 (s, 1H), 2.30 – 2.26 (m, 1H), 2.08 – 2.01 (m, 2H), 1.99 – 1.94 (m, 1H), 1.86 (d, J = 7.0 Hz, 1H), 1.84 – 1.64 (m, 4H), 1.45 – 1.24 (m, 28H), 1.35 (s, 3H), 1.22 (s, 3H), 1.19 (d, J = 2.3 Hz, 1H), 1.12 (s, 2H), 1.11 (s, 3H), 1.03 (d, J = 1.8 Hz, 1H), 0.99 (s, 2H), 0.96 (dd, J = 11.0, 2.3 Hz, 1H), 0.80 (s, 2H), 0.80 (s, 2H), 0.69 (d, J = 10.4 Hz, 1H). 13C NMR (126 MHz, CDCl3) δ 175.81, 155.17, 153.34, 151.19, 118.64, 78.76, 65.19, 59.71, 54.21, 52.18, 51.98, 51.61, 50.90, 50.84, 50.73, 50.38, 48.99, 47.05, 45.92, 45.42, 43.04, 42.39, 42.20, 42.01, 41.17, 39.45, 39.43, 39.37, 39.35, 39.32, 39.29, 38.76, 38.47, 38.28, 38.22, 37.59, 37.39, 37.12, 36.87, 35.93, 34.27, 30.69, 29.74, 28.85, 28.21; HRMS (ESI) [M+Na]+ calcd for C50H82BrN2NaO4: 877.5428, found: 877.5440.
General synthetic procedure for the intermediate 9-15
STEP 1: concentrated sulfuric acid (0.116 mL, 2.172 mmol) was added into a solution of 0.248 mL of distilled water containing CrO3 (0.075 g, 0.747 mmol) to a 15 mL round-bottomed flask. Jones reagent is available for use. STEP 2: To a 25 mL round-bottomed flask, intermediate 5 (2, 3, 4, 6, 7 or 8) (0.500 g, 0.660 mmol) was dissolved in a mixture soluton of tetrahydrofuran (20 mL) and acetone (4 mL), then Jones reagent was added dropwise and reacted at room temperature until intermediate 5 (2, 3, 4, 6, 7 or 8) was reacted completely which were monitored by thin layer chromatography (TLC) with CH2Cl2 and CH3OH (CH2Cl2: CH3OH = 10: 1, V/V) as developing solvent. After that, the reaction mixture was quenched by isopropanol (15 mL). And then 120 mL of dichloromethane was added into the mixture. The organic layer was washed by the water, dried with sodium sulfate, and followed by the removal of the solvent under a vacuum. Finally, the intermediate 9-15 were purified by column chromatography with CH2Cl2 and CH3OH (CH2Cl2: CH3OH = 50: 1; V/ V) as eluent.
intermediate 9 : A white solid, yield 89.60%, m. p. 121.1-123.4 ℃; 1H NMR (500 MHz, CDCl3) δ 5.64 (s, 1H, 12-CH=C), 3.57 (d, J = 24.1 Hz, 4H, 1’-NCH2), 3.42 (d, J = 15.4 Hz, 2H, 4’-CH2), 3.33 (t, J = 6.7 Hz, 2H, 8’-CH2), 2.86 (ddd, J = 13.4, 7.0, 4.0 Hz, 1H, 1a-H), 2.54 (ddd, J = 15.6, 11.1, 7.1 Hz, 1H, 2a-H), 2.36 (s, 1H, 9-H), 2.27 (dd, J = 9.4, 5.4 Hz, 4H, 2’-NCH2), 2.04 – 1.95 (m, 2H, 16a-H+19a-H), 1.92 (dd, J = 13.7, 3.1 Hz, 1H, 21a-H), 1.83 – 1.75 (m, 3H, 2b-H+18-H+15a-H), 1.65 – 1.53 (m, 4H, 6a-H+1b-H+7a-H+21b-H), 1.53 – 1.26 (m, 11H, 6b-H+7b-H+19b-H+22-H+5’-CH2+6’CH2+7’CH2), 1.30 (s, 3H, 27-CH3), 1.23 (dd, J = 10.4, 3.5 Hz, 1H, 5-H), 1.18 (s, 3H, 25-CH3), 1.16 (s, 3H, 29-CH3), 1.13 (s, 1H, 15b-H), 1.08 (s, 3H, 26-CH3), 1.02 (s, 3H, 23-CH3), 0.98 (s, 3H, 24-CH3), 0.96 (d, J = 2.2 Hz, 1H, 16b-H), 0.75 (s, 3H, 28-CH3). 13C NMR (126 MHz, CDCl3) δ 217.33, 199.43, 174.33, 171.51, 169.94, 128.59, 61.13, 55.52, 48.13, 47.87, 45.54, 45.20, 44.08, 44.02, 43.48, 41.67, 39.87, 37.79, 36.78, 34.31, 33.77, 33.02, 32.58, 32.26, 31.87, 29.78, 28.54, 27.99, 27.10, 26.76, 26.52, 26.45, 24.29, 23.18, 21.50, 18.87, 18.62, 15.77; HRMS (ESI) [M+Na]+ calcd for C40H60BrN2NaO4: 735.3706, found: 735.3712.
[bookmark: OLE_LINK4]intermediate 10: A white solid, yield 86.30%, m. p. 106.2-109.7 ℃; 1H NMR (500 MHz, CDCl3) δ 5.64 (s, 1H, 12-CH=C), 3.57 (d, J = 24.1 Hz, 4H, 1’-H), 3.42 (d, J = 15.4 Hz, 2H, 4’-CH2), 3.33 (t, J = 6.7 Hz, 2H, 9’-CH2), 2.86 (ddd, J = 13.4, 7.0, 4.0 Hz, 1H, 1a-H), 2.54 (ddd, J = 15.6, 11.1, 7.1 Hz, 1H, 2a-H), 2.36 (s, 1H, 9-H), 2.27 (dd, J = 9.4, 5.4 Hz, 4H, 2’-NCH2), 2.04 – 1.95 (m, 2H, 16a-H+19a-H), 1.92 (dd, J = 13.7, 3.1 Hz, 1H, 21a-H), 1.83 – 1.75 (m, 3H, 2b-H+18-H+15a-H), 1.65 – 1.53 (m, 4H, 6a-H+1b-H+7a-H+21b-H), 1.53 – 1.26 (m, 13H, 6b-H+7b-H+19b-H+22-H+5’-CH2+6’CH2+7’CH2+8’-CH2),1.30(s, 3H, 27-CH3) 1.23 (dd, J = 10.4, 3.5 Hz, 1H, 5-H), 1.18 (s, 3H, 25-CH3), 1.16 (s, 3H, 29-CH3), 1.13 (s, 1H, 15b-H), 1.08 (s, 3H, 26-CH3), 1.02 (s, 3H, 23-CH3), 0.98 (s, 3H, 24-CH3), 0.96 (d, J = 2.2 Hz, 1H, 16b-H), 0.75 (s, 3H, 28-CH3). 13C NMR (126 MHz, CDCl3) δ 197.82, 183.50, 163.44, 161.38, 160.01, 126.80, 72.85, 68.31, 62.45, 62.23, 60.43, 60.12, 59.97, 59.26, 59.18, 58.76, 57.30, 55.84, 54.20, 53.37, 51.40, 51.21, 50.42, 50.29, 50.05, 49.74, 49.46, 46.80, 46.34, 45.64, 45.36, 45.18, 43.94, 42.51, 41.17, 39.07, 38.86, 36.60; HRMS (ESI) [M+Na]+ calcd for C41H62BrN2NaO4: 749.3863, found: 749.3867.
intermediate 11 : A white solid, yield 88.9%, m. p. 139.4-143.6 ℃; 1H NMR (500 MHz, CDCl3) δ 5.70 (s, 1H, 12-CH=C), 3.60 (t, J = 8.2 Hz, 4H, 1’-H), 3.46 (t, J = 8.0 Hz, 2H, 4’-CH2), 3.38 (t, J = 6.8 Hz, 2H, 10’-H), 2.93 (ddd, J = 13.5, 7.1, 4.0 Hz, 1H, 1a-H), 2.66 – 2.55 (m, 1H, 2a-H), 2.41 (s, 1H, 9-H), 2.36 – 2.28 (m, 4H, 2’-NCH2), 2.04 (td, J = 13.7, 4.1 Hz, 2H, 16a-H+19a-H), 2.00 – 1.94 (m, 1H, 21a-H), 1.86 – 1.80 (m, 3H, 2b-H+18-H+15a-H), 1.65 (ddd, J = 20.5, 12.8, 5.5 Hz, 4H, 6a-H+1b-H+7a-H+21b-H), 1.58 – 1.31 (m, 15H, 6b-H+7b-H+19b-H+22-H+5’-CH2+6’CH2+7’CH2+8’-CH2+9’-CH2), 1.34 (s, 3H, 27-CH3), 1.27 (dd, J = 10.7, 3.4 Hz, 1H, 5-H), 1.24 (s, 3H, 25-CH3), 1.21 (s, 3H, 29-CH3), 1.18 (d, J = 3.5 Hz, 1H, 15b-H), 1.13 (s, 3H, 26-CH3), 1.07 (s, 3H, 23-CH3), 1.04 (s, 3H, 24-CH3), 1.01 (d, J = 3.1 Hz, 1H, 16b-H), 0.80 (s, 3H, 28-CH3). 13C NMR (126 MHz, CDCl3) δ 217.32, 199.42, 174.33, 171.87, 169.94, 128.59, 61.12, 55.50, 48.12, 47.86, 45.59, 45.20, 44.08, 44.01, 43.48, 41.64, 39.86, 37.79, 36.77, 34.30, 34.08, 33.23, 32.97, 32.77, 32.25, 31.86, 29.27, 28.60, 28.53, 28.04, 27.10, 26.75, 26.51, 26.45, 25.09, 23.17, 21.50, 18.86, 18.61, 15.76; HRMS (ESI) [M+Na]+ calcd for C42H64BrN2NaO4: 763.4019, found: 763.4026.
intermediate 12 : Light yellow solid, yield 88.8%, m. p. 88.4-92.3 ℃; 1H NMR (500 MHz, CDCl3) δ 5.65 (s, 1H, 12-CH=C), 3.55 (d, J = 4.0 Hz, 4H, 1’-H), 3.42 (d, J = 15.4 Hz, 2H, 4’-CH2), 3.33 (t, J = 6.8 Hz, 2H, 11’-CH2), 2.87 (ddd, J = 13.4, 7.1, 4.2 Hz, 1H, 1a-H), 2.55 (ddd, J = 15.7, 11.0, 7.1 Hz, 1H, 2a-H), 2.37 (s, 1H, 9-H), 2.31 – 2.24 (m, 4H, 2’-NCH2), 2.04 – 1.95 (m, 2H, 16a-H+19a-H), 1.92 (dd, J = 13.7, 3.0 Hz, 1H, 21a-H), 1.78 (dd, J = 14.4, 7.3 Hz, 3H, 2b-H+18-H+15a-H), 1.66 – 1.53 (m, 4H, 6a-H+1b-H+7a-H+21b-H), 1.51 – 1.24 (m, 17H, 6b-H+7b-H+19b-H+22-H+5’-CH2+6’CH2+7’CH2+8’-CH2+9’-CH2+10’-CH2), 1.30 (s, 3H, 27-CH3), 1.22 (s, 1H, 5-H), 1.19 (s, 3H, 25-CH3), 1.16 (s, 3H, 29-CH3), 1.13 (d, J = 9.0 Hz, 1H, 15b-H), 1.08 (s, 3H, 26-CH3), 1.03 (s, 3H, 23-CH3), 0.99 (s, 3H, 24-CH3), 0.96 (d, J = 3.7 Hz, 1H, 16b-H), 0.75 (s, 3H, 28-CH3). 13C NMR (126 MHz, CDCl3) δ 217.34, 199.42, 174.34, 172.02, 170.04, 128.50, 61.06, 55.38, 48.05, 47.79, 45.58, 45.16, 44.07, 43.98, 43.45, 41.63, 39.80, 37.75, 36.72, 34.26, 34.15, 33.24, 32.78, 32.18, 31.81, 29.31, 29.23, 28.60, 28.51, 28.10, 27.04, 26.70, 26.47, 25.16, 23.13, 21.46, 18.83, 18.57, 15.75; HRMS (ESI) [M+Na]+ calcd for C43H66BrN2NaO4: 777.4176, found: 777.4166.
intermediate 13 : Light yellow solid, yield 65.0%, m. p. 50.2-53.4 ℃; 1H NMR (500 MHz, CDCl3) δ 5.70 (s, 1H, 12-CH=C), 3.60 (t, J = 7.6 Hz, 4H, 1’-H), 3.45 (s, 2H, 4’-CH2), 3.38 (t, J = 6.9 Hz, 2H, 12’-CH2), 2.93 (ddd, J = 13.4, 7.0, 4.0 Hz, 1H, 1a-H), 2.60 (ddd, J = 15.9, 11.2, 7.1 Hz, 1H, 2a-H), 2.41 (s, 1H, 9-H), 2.35 – 2.28 (m, 4H, 2’-NCH2), 2.04 (td, J = 13.6, 3.9 Hz, 2H, 16a-H+19a-H), 1.97 (dd, J = 13.4, 3.0 Hz, 1H, 21a-H), 1.84 – 1.79 (m, 3H, 2b-H+18-H+15a-H), 1.70 – 1.59 (m, 4H, 6a-H+1b-H+7a-H+21b-H), 1.56 – 1.28 (m, 19H, 6b-H+7b-H+19b-H+22-H+5’-CH2+6’CH2+7’CH2+8’-CH2+9’-CH2+10’-CH2+11’-CH2), 1.34 (s, 3H, 27-CH3), 1.26 – 1.25 (m, 1H, 5-H), 1.24 (s, 3H, 25-CH3), 1.21 (s, 3H, 29-CH3), 1.18 (s, 1H, 15b-H), 1.13 (s, 3H, 26-CH3), 1.07 (s, 3H, 23-CH3), 1.04 (s, 3H, 24-CH3), 1.01 (d, J = 2.0 Hz, 1H, 16b-H), 0.80 (s, 3H, 28-CH3). 13C NMR (126 MHz, CDCl3) δ 189.29, 174.97, 154.92, 153.07, 151.39, 118.31, 64.34, 59.84, 53.92, 53.72, 51.93, 51.60, 50.72, 50.66, 50.22, 48.76, 47.32, 45.67, 44.86, 42.87, 42.75, 42.09, 41.80, 41.71, 41.24, 40.92, 38.99, 38.91, 38.89, 38.43, 38.26, 37.98, 37.11, 36.85, 36.65, 36.61, 35.63, 33.97, 32.63, 30.53, 30.33, 28.05; HRMS (ESI) [M+Na]+ calcd for C44H68BrN2NaO4: 791.4332, found: 791.4341.
[bookmark: OLE_LINK11]intermediate 14 : Light yellow solid, yield 92.7%, m. p. 92.6-94.4 ℃;1H NMR (500 MHz, CDCl3) δ 5.68 (s, 1H, 12-CH=C), 3.60 (d, J = 28.5 Hz, 4H, 1’-H), 3.44 (d, J = 15.8 Hz, 2H, 4’-CH2), 3.35 (t, J = 6.8 Hz, 2H, 13’-CH2), 2.94 – 2.86 (m, 1H, 1a-H), 2.63 – 2.52 (m, 1H, 2a-H), 2.39 (s, 1H, 9-H), 2.35 – 2.25 (m, 4H, 2’-NCH2), 2.02 (t, J = 11.1 Hz, 2H, 16a-H+19a-H), 1.94 (d, J = 13.6 Hz, 1H, 21a-H), 1.86 – 1.74 (m, 3H, 2b-H+18-H+15a-H), 1.71 – 1.55 (m, 4H, 6a-H+1b-H+7a-H+21b-H), 1.54 – 1.20 (m, 21H, 6b-H+7b-H+19b-H+22-H+5’-CH2+6’CH2+7’CH2+8’-CH2+9’-CH2+10’-CH2+11’-CH2+12’-CH2), 1.32 (s, 3H, 27-CH3), 1.24 (s, 3H, 25-CH3), 1.21 – 1.20 (m, 1H, 5-H), 1.18 (s, 3H, 29-CH3), 1.16 (s, 1H, 15b-H), 1.11 (s, 3H, 26-CH3), 1.05 (s, 3H, 23-CH3), 1.01 (s, 3H, 24-CH3), 0.99 (s, 1H, 16b-H), 0.78 (s, 3H, 28-CH3). 13C NMR (126 MHz, CDCl3) δ 189.22, 174.91, 154.85, 153.01, 151.37, 118.24, 64.28, 59.76, 53.86, 53.66, 51.88, 51.54, 51.34, 50.68, 50.60, 50.17, 48.70, 47.27, 45.62, 44.80, 42.82, 42.74, 42.06, 41.72, 41.68, 41.18, 40.87, 38.96, 38.92, 38.41, 38.22, 37.95, 37.06, 36.79, 36.58, 35.59, 33.92, 32.58, 30.48, 30.28, 28.00; HRMS (ESI) [M+Na]+ calcd for C45H70BrN2NaO4: 805.4489, found: 805.4497.
intermediate 15 : Light yellow solid, yield 58.4%, m. p. 73.6-74.8 ℃; 1H NMR (500 MHz, CDCl3) δ 5.69 (s, 1H, 12-CH=C), 3.58 (d, J = 5.7 Hz, 4H, 1’-H), 3.44 (s, 2H, 4’-CH2), 3.37 (t, J = 6.9 Hz, 2H, 18’-CH2), 2.92 (ddd, J = 12.0, 6.3, 3.6 Hz, 1H, 1a-H), 2.65 – 2.53 (m, 1H, 2a-H), 2.40 (s, 1H, 9-H), 2.35 – 2.26 (m, 4H, 2’-NCH2), 2.07 – 2.00 (m, 2H, 16a-H+19a-H), 1.96 (d, J = 13.6 Hz, 1H, 21a-H), 1.82 (dd, J = 14.4, 7.4 Hz, 3H, 2b-H+18-H+15a-H), 1.73 – 1.58 (m, 4H, 6a-H+1b-H+7a-H+21b-H), 1.58 – 1.23 (m, 32H, 6b-H+7b-H+19b-H+22-H+5’-CH2+6’CH2+7’CH2+8’-CH2+9’-CH2+10’-CH2+11’-CH2+12’-CH2+13’-CH2+14’-CH2+15’-CH2+16’-CH2+17’-CH2+5-H), 1.33 (s, 3H, 27-CH3), 1.21 (s, 3H, 25-CH3), 1.20 (s, 3H, 29-CH3), 1.17 (s, 1H, 15b-H), 1.12 (s, 3H, 26-CH3), 1.06 (s, 3H, 23-CH3), 1.03 (s, 3H, 24-CH3), 1.00 (s, 1H, 16b-H), 0.79 (s, 3H, 28-CH3). 13C NMR (126 MHz, CDCl3) δ 189.26, 174.94, 154.88, 153.10, 151.38, 118.28, 64.30, 59.80, 53.88, 53.69, 51.91, 51.57, 50.71, 50.62, 50.19, 48.73, 47.29, 45.65, 44.83, 42.85, 42.77, 42.11, 41.74, 41.21, 40.89, 39.17, 39.09, 39.02, 38.48, 38.24, 38.01, 37.08, 36.82, 36.62, 36.59, 35.66, 33.95, 32.61, 30.51, 30.30, 28.03; HRMS (ESI) [M+Na]+ calcd for C50H80BrN2NaO4: 875.5271, found: 875.5258.
General synthetic procedures for the target compounds A1-A7
Intermediate 2 (0.33 mg, 0.461 mmol) was added into a solution of 10 mL pyridine at 53 °C for 7 h. After that, the removal of the solvent under a vacuum. Finally, the desired product A1 was purified by a silica gel using CH2Cl2 and CH3OH (6:1) as the eluent. Similarly, compounds A2-A7 were synthesized following the synthetic protocol of A1.
1- (6-(4-((2S,4aS,6aS,6bR,8aR,10S,12aS,12bR,14bR)-10-hydroxy-2,4a,6a,6b,9,9,12a-heptamethyl-13-oxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,12b,13,14b-icosahydropicene-2-carbonyl) piperazin-1-yl)-6-oxohexyl) pyridin-1-ium bromide (A1)
[bookmark: OLE_LINK5] A Milky white translucent oily, yield 84.7%, m. p. 167.7-169.9 ℃; 1H NMR (500 MHz, CDCl3) δ 9.36 (d, J = 5.8 Hz, 2H, 9’-H), 8.54 (t, J = 7.8 Hz, 1H, 11’-H), 8.17 – 8.05 (m, 2H, 10’-H), 5.59 (s, 1H, 12-CH=C), 4.88 (t, J = 7.3 Hz, 2H, 4’-CH2), 3.69 – 3.56 (m, 4H, 1’-H), 3.52 (dd, J = 15.3, 11.1 Hz, 4H, 2’-H), 3.16 (s, 1H, 3-H), 2.66 (d, J = 13.2 Hz, 1H, 1a-H), 2.37 (t, J = 7.1 Hz, 2H, 8’-CH2), 2.30 (s, 1H, 9-H), 2.22 (d, J = 12.9 Hz, 1H, 18-H), 2.08 (dd, J = 14.8, 7.5 Hz, 2H, 16a-H+19a-H), 1.92 (d, J = 12.9 Hz, 1H, 21a-H), 1.78 (t, J = 11.4 Hz, 1H, 15a-H), 1.63 (dt, J = 23.4, 10.6 Hz, 5H, 2-H+6a-H+7a-H+21b-H), 1.57 – 1.28 (m, 11H, 6b-H+7b-H+19b-H+22-H+5’-CH2+6’CH2+7’CH2), 1.32 (s, 3H, 27-CH3), 1.21 (s, 1H, 15b-H), 1.19 (s, 3H, 29-CH3), 1.06 (s, 6H, 25-CH3+26-CH3), 0.99 (d, J = 12.1 Hz, 1H, 16b-H), 0.95 (s, 3H, 23-CH3), 0.91 (d, J = 13.1 Hz, 1H, 1b-H), 0.76 (s, 3H, 24-CH3), 0.75 (s, 3H, 28-CH3), 0.65 (d, J = 11.8 Hz, 1H, 5-H).13C NMR (126 MHz, CDCl3) δ 200.49, 174.51, 171.87, 170.08, 145.55, 145.14, 128.67, 128.42, 78.53, 61.86, 61.71, 54.96, 48.29, 45.59, 45.39, 44.03, 43.91, 43.42, 41.74, 39.20, 37.75, 37.15, 33.11, 32.86, 32.72, 31.88, 31.46, 29.75, 28.52, 28.23, 27.30, 27.08, 26.79, 26.47, 25.57, 24.14, 23.17, 18.78, 17.54, 16.50, 15.82; HRMS (ESI) [M]+ calcd for C45H68N3O4: 714.5190, found: 714.5204.
1-(7-(4-((2S,4aS,6aS,6bR,8aR,10S,12aS,12bR,14bR)-10-hydroxy-2,4a,6a,6b,9,9,12a-heptamethyl-13-oxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,12b,13,14b-icosahydropicene-2-carbonyl) piperazin-1-yl)-7-oxoheptyl) pyridin-1-ium bromide (A2) 
A Milky white translucent oily, yield 79.6%, m. p. 123.0-125.6 ℃; 1H NMR (500 MHz, CDCl3) δ 9.53 (d, J = 5.9 Hz, 2H, 10’-H), 8.52 (t, J = 7.7 Hz, 1H, 11’-H), 8.12 (t, J = 6.9 Hz, 2H, 12’-H), 5.58 (s, 1H, 12-CH=C), 4.95 (t, J = 7.4 Hz, 2H, 4’-CH2), 3.60 (dd, J = 26.5, 22.1 Hz, 4H, 1’-H), 3.49 (d, J = 37.4 Hz, 4H, 2’-H), 3.16 (dd, J = 11.0, 4.9 Hz, 1H, 3-H), 2.72 – 2.60 (m, 1H, 1a-H), 2.31 (t, J = 7.2 Hz, 2H, 9’-CH2), 2.28 (s, 1H, 9-H), 2.22 (d, J = 11.5 Hz, 1H, 18-H), 1.98 (d, J = 13.5 Hz, 2H, 16a-H+19a-H), 1.91 (d, J = 13.5 Hz, 1H, 21a-H), 1.77 (dd, J = 13.2, 9.7 Hz, 1H, 15a-H), 1.58 (dd, J = 23.0, 9.9 Hz, 5H, 2-H+6a-H+7a-H+21b-H), 1.39 (dd, J = 59.3, 48.8 Hz, 13H, 6b-H+7b-H+19b-H+22-H+5’-CH2+6’-CH2+7’-CH2+8’-CH2), 1.31 (s, 3H, 27-CH3), 1.17 (s, 3H, 29-CH3), 1.13 (d, J = 13.3 Hz, 1H, 15b-H), 1.05 (d, J = 2.4 Hz, 6H, 25-CH3+26-CH3), 0.97 (d, J = 14.1 Hz, 1H, 16b-H), 0.94 (s, 3H, 23-CH3), 0.86 (m, 1H, 1b-H), 0.75 (s, 3H, 24-CH3), 0.73 (s, 3H, 28-CH3), 0.64 (d, J = 11.7 Hz, 1H, 5-H). 13C NMR (126 MHz, CDCl3) δ 200.37, 174.40, 171.84, 169.93, 145.31, 145.09, 128.55, 128.33, 78.39, 61.75, 61.67, 54.84, 50.27, 48.11, 45.50, 45.27, 43.92, 43.85, 43.30, 41.57, 39.12, 39.09, 37.64, 37.03, 32.90, 32.72, 31.75, 31.50, 28.39, 28.26, 28.12, 27.18, 26.96, 26.65, 26.34, 25.47, 24.45, 23.07, 18.65, 17.43, 16.38, 15.70; HRMS (ESI) [M]+ calcd for C46H70N3O4: 728.5347, found: 728.5366.
1-(8-(4-((2S,4aS,6aS,6bR,8aR,10S,12aS,12bR,14bR)-10-hydroxy-2,4a,6a,6b,9,9,12a-heptamethyl-13-oxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,12b,13,14b-icosahydropicene-2-carbonyl) piperazin-1-yl)-8-oxooctyl) pyridin-1-ium bromide (A3)
 A Milky white translucent oily, yield 71.8%, m. p. 165.1-168.1 ℃; 1H NMR (500 MHz, CDCl3) δ 9.45 (d, J = 5.7 Hz, 2H, 11’-H), 8.53 (t, J = 7.8 Hz, 1H, 13’-H), 8.17 – 8.12 (m, 2H, 12’-H), 5.61 (s, 1H, 12-CH=C), 4.93 (t, J = 7.5 Hz, 2H, 4’-CH2), 3.73 – 3.57 (m, 4H, 1’-H), 3.56 – 3.43 (m, 4H, 2’-H), 3.19 (dd, J = 10.6, 4.2 Hz, 1H, 3-H), 2.69 (dd, J = 10.2, 3.3 Hz, 1H, 1a-H), 2.32 (d, J = 7.5 Hz, 2H, 10’-CH2), 2.30 (s, 1H, 9-H), 2.23 (d, J = 13.2 Hz, 1H, 18-H), 2.02 – 1.98 (m, 2H, 16a-H+19a-H), 1.93 (d, J = 13.7 Hz, 1H, 21a-H), 1.79 (td, J = 13.5, 4.0 Hz, 1H, 15a-H), 1.67 – 1.56 (m, 5H, 2-H+6a-H+7a-H+21b-H), 1.56 – 1.26 (m, 15H, 6b-H+7b-H+19b-H+22-H+5’-CH2+6’-CH2+7’-CH2+8’-CH2+9’-CH2), 1.33 (s, 3H, 27-CH3), 1.20 (s, 3H, 29-CH3), 1.17 – 1.14 (m, 1H, 15b-H), 1.08 (s, 3H, 25-CH3), 1.07 (s, 3H, 26-CH3), 1.00 (d, J = 13.9 Hz, 1H, 16b-H), 0.96 (s, 3H, 23-CH3), 0.92 (dd, J = 13.2, 3.7 Hz, 1H, 1b-H), 0.77 (s, 3H, 24-CH3), 0.76 (s, 3H, 28-CH3), 0.66 (d, J = 11.6 Hz, 1H, 5-H); 13C NMR (126 MHz, CDCl3) δ 175.75, 155.01, 153.05, 151.35, 131.70, 131.60, 118.32, 118.23, 78.32, 65.02, 64.94, 59.41, 54.04, 51.95, 51.74, 50.66, 50.58, 50.16, 48.77, 46.82, 46.79, 45.64, 45.16, 41.91, 41.73, 40.93, 40.86, 38.54, 38.28, 38.23, 38.00, 37.30, 37.11, 36.86, 36.61, 36.03, 35.35, 33.99, 30.45, 29.47, 28.62, 28.04; HRMS (ESI) [M]+ calcd for C47H72N3O4: 742.5501, found: 742.5523.
1-(9-(4-((2S,4aS,6aS,6bR,8aR,10S,12aS,12bR,14bR)-10-hydroxy-2,4a,6a,6b,9,9,12a-heptamethyl-13-oxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,12b,13,14b-icosahydropicene-2-carbonyl) piperazin-1-yl)-9-oxononyl) pyridin-1-ium bromide (A4) 
A Milky white translucent oily, yield 62.3%, m. p. 136.4-140.6 ℃; 1H NMR (500 MHz, CDCl3) δ 9.42 (d, J = 5.4 Hz, 2H, 12’-H), 8.52 (t, J = 7.6 Hz, 1H, 14’-H), 8.14 (t, J = 6.7 Hz, 2H, 13’-H), 5.62 (s, 1H, 12-CH=C), 4.92 (t, J = 7.2 Hz, 2H, 4’-CH2), 3.71 – 3.58 (m, 4H, 1’-H), 3.57 – 3.40 (m, 4H, 2’-H), 3.19 (dd, J = 11.0, 5.0 Hz,1H, 3-H), 2.70 (dd, J = 10.3, 3.2 Hz, 1H, 1a-H), 2.30 (t, J = 7.4 Hz, 2H, 11’-CH2), 2.30 (s, 1H, 9-H), 2.24 (d, J = 15.6 Hz, 1H, 18-H), 2.01 (d, J = 8.4 Hz, 2H, 16a-H+19a-H), 1.94 (d, J = 13.7 Hz, 1H, 21a-H), 1.80 (td, J = 13.5, 4.3 Hz, 1H, 15a-H), 1.67 – 1.56 (m, 5H, 2-H+6a-H+7a-H+21b-H), 1.37 (ddd, J = 49.8, 28.9, 16.3 Hz, 17H, 6b-H+7b-H+19b-H+22-H+5’-CH2+6’-CH2+7’-CH2+8’-CH2+9’-CH2+10’-CH2), 1.33 (s, 3H, 27-CH3), 1.20 (s, 3H, 29-CH3), 1.18 – 1.14 (m, 1H, 15b-H), 1.08 (s, 6H, 25-CH3+26-CH3), 1.00 (dd, J = 13.4, 0.8 Hz, 1H, 16b-H), 0.97 (s, 3H, 23-CH3), 0.92 (dd, J = 13.2, 3.5 Hz, 1H, 1b-H), 0.78 (s, 3H, 24-CH3), 0.76 (s, 3H, 28-CH3), 0.66 (d, J = 11.7 Hz, 1H, 5-H); 13C NMR (126 MHz, CDCl3) δ 175.75, 155.01, 153.11, 151.31, 131.70, 131.59, 118.34, 118.25, 78.34, 65.15, 64.95, 59.43, 54.05, 51.95, 51.75, 50.67, 50.58, 50.17, 48.78, 46.83, 46.80, 45.65, 45.17, 42.00, 41.95, 41.74, 40.95, 39.24, 38.72, 38.61, 38.44, 38.23, 38.01, 37.31, 37.12, 36.87, 36.62, 36.17, 35.50, 34.00, 30.46, 29.48, 28.63, 28.05; HRMS (ESI) [M]+ calcd for C48H74N3O4: 758.5858, found: 758.5879.
1-(10-(4-((2S,4aS,6aS,6bR,8aR,10S,12aS,12bR,14bR)-10-hydroxy-2,4a,6a,6b,9,9,12a-heptamethyl-13-oxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,12b,13,14b-icosahydropicene-2-carbonyl) piperazin-1-yl)-10-oxodecyl) pyridin-1-ium bromide (A5) 
A Milky white translucent oily, yield 80.2%, m. p. 151.1-153.6 ℃; 1H NMR (500 MHz, CDCl3) δ 9.39 (d, J = 5.8 Hz, 2H, 13’-H), 8.51 (t, J = 7.7 Hz, 1H, 15’-H), 8.18 – 8.06 (m, 2H, 14’-H), 5.57 (s, 1H, 12-CH=C), 4.87 (t, J = 7.3 Hz, 2H, 4’-CH2), 3.69 – 3.53 (m, 4H, 1’-H), 3.53 – 3.34 (m, 4H, 2’-H), 3.15 (dd, J = 11.1, 4.9 Hz, 1H, 3-H), 2.69 – 2.58 (m, 1H, 1a-H), 2.26 (t, J = 7.5 Hz, 2H, 12’-CH2), 2.26 (s, 1H, 9-H), 2.21 (d, J = 15.8 Hz, 1H, 18-H), 1.96 (d, J = 7.9 Hz, 2H, 16a-H+19a-H), 1.89 (d, J = 13.6 Hz, 1H, 21a-H), 1.75 (td, J = 13.5, 3.9 Hz, 1H, 15a-H), 1.56 (dd, J = 19.9, 14.6 Hz, 5H, 2-H+6a-H+7a-H+21b-H), 1.51 – 1.17 (m, 19H, 6b-H+7b-H+19b-H+22-H+5’-CH2+6’-CH2+7’-CH2+8’-CH2+9’-CH2+10’-CH2+11’-CH2), 1.28 (s, 3H, 27-CH3), 1.15 (s, 3H, 29-CH3), 1.10 (s, 1H, 15b-H), 1.03 (s, 6H, 25-CH3+26-CH3), 0.96 (d, J = 13.9 Hz, 1H, 16b-H), 0.92 (s, 3H, 23-CH3), 0.87 (dd, J = 13.4, 3.5 Hz, 1H, 1b-H), 0.73 (s, 3H, 24-CH3), 0.71 (s, 3H, 28-CH3), 0.62 (d, J = 12.0 Hz, 1H, 5-H); 13C NMR (126 MHz, CDCl3) δ 200.31, 174.36, 172.04, 169.80, 145.31, 145.05, 128.57, 128.36, 78.39, 61.96, 61.75, 54.85, 48.07, 45.51, 45.26, 43.91, 43.87, 43.28, 41.53, 39.08, 37.64, 37.02, 33.16, 32.89, 32.74, 31.82, 31.74, 29.62, 29.14, 29.02, 28.96, 28.76, 28.38, 28.13, 27.19, 26.98, 26.64, 26.33, 25.85, 25.04, 23.08, 18.64, 17.42, 16.37, 15.70; HRMS (ESI) [M]+ calcd for C49H76N3O4: 770.5809, found: 770.5836.
1-(11-(4-((2S,4aS,6aS,6bR,8aR,10S,12aS,12bR,14bR)-10-hydroxy-2,4a,6a,6b,9,9,12a-heptamethyl-13-oxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,12b,13,14b-icosahydropicene-2-carbonyl) piperazin-1-yl)-11-oxoundecyl) pyridin-1-ium bromide (A6) 
A Milky white translucent oily, yield 83.53%, m. p. 145.6-147.1 ℃; 1H NMR (500 MHz, CDCl3) δ 9.45 (d, J = 5.5 Hz, 2H, 14’-H), 8.49 (t, J = 7.8 Hz, 1H, 16’-H), 8.14 – 8.10 (m, 2H, 15’-H), 5.65 (s, 1H, 12-CH=C), 5.01 (t, J = 7.5 Hz, 2H, 4’-CH2), 3.72 – 3.61 (m, 4H, 1’-H), 3.59 – 3.45 (m, 4H, 2’-H), 3.22 (dd, J = 9.6, 6.2 Hz, 1H, 3-H), 2.75 (dt, J = 12.2, 2.8 Hz, 1H, 1a-H), 2.33 (t, J = 7.6 Hz, 2H, 13’-CH2), 2.32 (s, 1H, 9-H), 2.26 (d, J = 12.2 Hz, 1H, 18-H), 2.04 – 2.01 (m, 2H, 16a-H+19a-H), 1.98 – 1.94 (m, 1H, 21a-H), 1.86 – 1.79 (m, 1H, 15a-H), 1.59 (dd, J = 14.6, 6.6 Hz, 5H, 2-H+6a-H+7a-H+21b-H), 1.46 – 1.24 (m, 21H, 6b-H+7b-H+19b-H+22-H+5’-CH2+6’-CH2+7’-CH2+8’-CH2+9’-CH2+10’-CH2+11’-CH2+12’-CH2), 1.35 (s, 3H, 27-CH3), 1.22 (s, 3H, 29-CH3), 1.19 (dd, J = 13.4, 2.8 Hz, 1H, 15b-H), 1.12 (s, 3H, 25-CH3), 1.11 (s, 3H, 26-CH3), 1.04 (d, J = 4.6 Hz, 1H, 16b-H), 0.99 (s, 3H, 23-CH3), 0.96 (dd, J = 11.7, 3.3 Hz, 1H, 1b-H), 0.80 (s, 3H, 24-CH3), 0.79 (s, 3H, 28-CH3), 0.69 (d, J = 12.7 Hz, 1H, 5-H).13C NMR (126 MHz, CDCl3) δ 175.73, 154.99, 153.15, 151.20, 131.60, 131.54, 118.34, 118.24, 78.48, 65.36, 64.97, 59.45, 54.07, 51.98, 51.77, 50.68, 50.56, 50.17, 48.78, 46.83, 45.68, 45.18, 42.14, 42.03, 41.76, 41.10, 40.97, 38.91, 38.85, 38.79, 38.78, 38.61, 38.26, 38.01, 37.36, 37.18, 36.88, 36.65, 36.29, 35.64, 34.06, 30.47, 29.51, 28.66, 28.03, 15.54; HRMS (ESI) [M]+ calcd for C50H78N3O4: 784.5967, found: 784.5987.
1-(16-(4-((2S,4aS,6aS,6bR,8aR,10S,12aS,12bR,14bR)-10-hydroxy-2,4a,6a,6b,9,9,12a-heptamethyl-13-oxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,12b,13,14b-icosahydropicene-2-carbonyl) piperazin-1-yl)-16-oxohexadecyl) pyridin-1-ium bromide (A7) 
A Milky white translucent oily, yield 96.2%, m. p. 133.5-134.9 ℃; 1H NMR (500 MHz, CDCl3) δ 9.41 (d, J = 5.9 Hz, 2H, 19’-H), 8.51 (t, J = 7.7 Hz, 1H, 21’-H), 8.13 (t, J = 6.7 Hz, 2H, 20’-H), 5.61 (s, 1H, 12-CH=C), 4.92 (t, J = 7.3 Hz, 2H, 4’-CH2), 3.69 – 3.56 (m, 4H, 1’-H), 3.48 (d, J = 47.4 Hz, 4H, 2’-H), 3.19 (dd, J = 10.9, 4.8 Hz, 1H, 3-H), 2.70 (d, J = 13.4 Hz, 1H, 1a-H), 2.29 (t, J = 7.4 Hz, 2H, 18’-CH2), 2.29 (s, 1H, 9-H), 2.25 (d, J = 13.6 Hz, 1H, 18-H), 1.98 (s, 2H, 16a-H+19a-H), 1.93 (d, J = 13.6 Hz, 1H, 21a-H), 1.80 (dd, J = 13.5, 3.1 Hz, 1H, 15a-H), 1.66 – 1.56 (m, 5H, 2-H+6a-H+7a-H+21b-H), 1.56 – 1.18 (m, 31H, 6b-H+7b-H+19b-H+22-H+5’-CH2+6’-CH2+7’-CH2+8’-CH2+9’-CH2+10’-CH2+11’-CH2+12’-CH2+13’-CH2+14’-CH2+15’-CH2+16’-CH2+17’-CH2), 1.32 (s, 3H, 27-CH3), 1.18 (s, 3H, 29-CH3), 1.15 – 1.12 (m, 1H,  15b-H), 1.08 (s, 3H, 25-CH3), 1.07 (s, 3H, 26-CH3), 0.99 (d, J = 14.7 Hz, 1H, 16b-H), 0.96 (s, 3H, 23-CH3), 0.92 (d, J = 12.7 Hz, 1H, 1b-H), 0.77 (s, 3H, 24-CH3), 0.75 (s, 3H, 28-CH3), 0.65 (d, J = 11.7 Hz, 1H, 5-H). 13C NMR (126 MHz, CDCl3) δ 200.34, 174.43, 172.15, 169.73, 145.28, 145.14, 128.60, 128.55, 78.62, 62.24, 61.87, 54.97, 48.17, 45.61, 45.37, 45.12, 44.98, 44.02, 43.96, 43.38, 41.62, 39.19, 37.76, 37.14, 33.37, 33.12, 33.05, 32.86, 32.02, 31.85, 29.74, 29.59, 29.51, 29.47, 29.43, 29.37, 29.11, 28.48, 28.21, 27.32, 27.22, 27.09, 26.75, 26.44, 26.12, 25.30, 23.20, 18.75, 17.54, 16.46, 15.75; HRMS (ESI) [M]+ calcd for C55H88N3O4: 854.6756, found: 854.6769
General synthetic procedures for the target compounds B1-B7
Intermediate 9 (0.2023 mg, 0.2834 mmol) was added into a solution of 8 mL Pyridine at 53 °C for 1 d. After that, the removal of the solvent under a vacuum. Finally, the desired product B1 was purified by a silica gel using CH2Cl2 and CH3OH (20:1- 6:1) as the eluent. Similarly, compounds B1-B7 were synthesized following the synthetic protocol of B1.
1-(6-(4-((2S,4aS,6aS,6bR,8aR,12aS,12bR,14bR)-2,4a,6a,6b,9,9,12a-heptamethyl-10,13-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,12b,13,14b-icosahydropicene-2-carbonyl) piperazin-1-yl)-6-oxohexyl) pyridin-1-ium bromide (B1)
A white solid, yield 56.49%, m. p. 181.1-183.9 ℃; 1H NMR (500 MHz, CDCl3) δ 9.38 (d, J = 5.8 Hz, 2H, 9’-H), 8.55 (t, J = 7.7 Hz, 1H, 11’-H), 8.14 (t, J = 6.8 Hz, 1H, 10’-H), 5.66 (s, 1H, 12-CH=C), 4.91 (t, J = 7.1 Hz, 2H, 8’-CH2), 3.81 (s, 2H, 4’-COCH2), 3.69 – 3.57 (m, 4H, 1’-NH2), 3.56 – 3.45 (m, 4H, 2’-NH2), 2.95 – 2.79 (m, 1H, 1a-H), 2.56 (dt, J = 16.7, 8.4 Hz, 1H, 2a-H), 2.41 (s, 1H, 9-H), 2.37 – 2.27 (m, 2H, 2b-H+18-H), 2.09 (dt, J = 14.6, 7.3 Hz, 2H, 16a-H+19a-H), 1.94 (d, J = 12.9 Hz, 1H, 21a-H), 1.81 (t, J = 13.7 Hz, 1H, 15a-H), 1.73 – 1.56 (m, 4H, 6a-H+1b-H+7a-H+21b-H), 1.56 – 1.28 (m, 11H, 6b-H+7b-H+19b-H+22-H+5’-CH2+6’-CH2+7’-CH2), 1.34 (s, 3H, 27-CH3), 1.27 (d, J = 3.5 Hz, 1H, 5-H), 1.21 (s, 3H, 25-CH3), 1.19 (s, 3H, 29-CH3), 1.18 – 1.15 (m, 1H, 15b-H), 1.11 (s, 3H, 26-CH3), 1.06 (s, 3H, 23-CH3), 1.02 (s, 3H, 24-CH3), 1.01 – 0.97 (m, 1H,16b-H), 0.78 (s, 3H, 28-CH3); 13C NMR (101 MHz, CDCl3) δ 217.41, 199.58, 174.47, 171.81, 170.38, 145.45, 145.24, 128.64, 128.49, 61.79, 61.15, 55.41, 48.18, 47.85, 45.63, 45.23, 44.18, 44.06, 43.55, 41.82, 39.90, 37.80, 36.79, 34.31, 32.88, 32.74, 32.24, 31.90, 31.55, 28.58, 27.12, 26.80, 26.57, 25.58, 24.04, 23.15, 21.47, 18.90, 18.64, 15.87. HRMS (ESI) [M]+ calcd for C45H66N3O4: 712.5031, found: 712.5048.
1-(7-(4-((2S,4aS,6aS,6bR,8aR,12aS,12bR,14bR)-2,4a,6a,6b,9,9,12a-heptamethyl-10,13-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,12b,13,14b-icosahydropicene-2-carbonyl) piperazin -1-yl)-7-oxoheptyl) pyridin-1-ium bromide (B2)
A white solid, yield 63.54%, m. p. 168.1-168.8 ℃; 1H NMR (400 MHz, CDCl3) δ 9.49 (d, J = 5.6 Hz, 2H, 10’-H), 8.52 (t, J = 7.8 Hz, 1H, 12’-H), 8.17 – 8.08 (m, 2H, 11’-H), 5.68 (s, 1H, 12-CH=C), 4.98 (t, J = 7.5 Hz, 2H, 9’-CH2), 3.71 – 3.46 (m, 8H, 1’-NH2+ 2’-NH2), 2.90 (ddd, J = 13.3, 6.9, 4.1 Hz, 1H, 1a-H), 2.58 (ddd, J = 15.8, 10.8, 7.2 Hz, 1H, 2a-H), 2.42 (s, 1H, 9-H), 2.34 (dd, J = 16.4, 9.1 Hz, 4H, 2b-H+18-H+4’-CH2), 2.05 (d, J = 5.9 Hz, 2H, 16a-H+19a-H), 1.96 (d, J = 13.6 Hz, 1H, 21a-H), 1.83 (td, J = 13.5, 3.8 Hz, 1H, 15a-H), 1.66 (ddd, J = 28.9, 22.4, 11.9 Hz, 4H, 6a-H+1b-H+7a-H+21b-H), 1.57 – 1.30 (m, 13H, 6b-H+7b-H+19b-H+22-H+5’-CH2+6’-CH2+7’-CH2+8’-CH2), 1.35 (s, 3H, 27-CH3), 1.29 – 1.25 (m, 1H, 5-H), 1.23 (s, 3H, 25-CH3), 1.21 (s, 3H, 29-CH3), 1.18 (s, 1H, 15b-H), 1.13 (s, 3H, 26-CH3), 1.07 (s, 3H,23-CH3), 1.04 (s, 3H, 24-CH3), 0.99 (d, J = 13.3 Hz, 1H, 16b-H), 0.80 (s, 3H, 28-CH3); 13C NMR (126 MHz, CDCl3) δ 189.34, 174.99, 154.85, 152.82, 151.68, 131.66, 131.48, 118.24, 118.06, 64.73, 64.20, 59.57, 53.79, 53.57, 51.80, 51.47, 50.67, 50.54, 50.12, 48.66, 47.20, 46.25, 45.53, 44.70, 42.75, 41.58, 41.52, 41.05, 40.80, 40.64, 38.16, 38.01, 36.98, 36.70, 36.57, 36.50, 35.78, 34.95, 33.82, 32.48, 30.41, 30.19, 28.00; HRMS (ESI) [M]+ calcd for C46H68N3O4: 726.5188, found: 726.5204.
1-(8-(4-((2S,4aS,6aS,6bR,8aR,12aS,12bR,14bR)-2,4a,6a,6b,9,9,12a-heptamethyl-10,13-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,12b,13,14b-icosahydropicene-2-carbonyl)piperazin-1-yl)-8-oxooctyl)pyridin-1-ium bromide (B3)
A yellow solid, yield 89.10%, m. p. 159.6-161.2 ℃; 1H NMR (400 MHz, CDCl3) δ 9.49 (d, J = 5.6 Hz, 2H, 11’-H), 8.52 (t, J = 7.8 Hz, 1H, 13’-H), 8.18 – 8.08 (m, 2H, 12’-H), 5.68 (s, 1H, 12-CH=C), 4.97 (t, J = 7.5 Hz, 2H, 10’-H), 3.70 – 3.44 (m, 8H, 1’-NH2+2’-NH2), 2.95 – 2.82 (m, 1H, 1a-H), 2.58 (ddd, J = 15.8, 10.7, 7.2 Hz, 1H, 2a-H), 2.41 (s, 1H, 9-H), 2.38 – 2.29 (m, 4H, 2b-H+18-H+4’-CH2), 2.03 (d, J = 4.3 Hz, 2H, 16a-H+19a-H), 2.00 – 1.92 (m, 1H, 21a-H), 1.82 (td, J = 13.4, 3.7 Hz, 1H, 15a-H), 1.76 – 1.56 (m, 4H, 6a-H+1b-H+7a-H+21b-H), 1.56 – 1.28 (m, 15H, 6b-H+7b-H+19b-H+22-H+5’-CH2+6’-CH2+7’-CH2+8’-CH2+9’-CH2), 1.34 (s, 3H, 27-CH3), 1.26 (s, 1H, 5-H), 1.22 (s, 3H, 25-CH3), 1.21 (s, 3H, 29-CH3), 1.18 (d, J = 2.3 Hz, 1H, 15b-H), 1.13 (s, 3H, 26-CH3), 1.07 (s, 3H, 23-CH3), 1.03 (s, 3H, 24-CH3), 1.01 (d, J = 1.7 Hz, 1H, 16b-H), 0.80 (s, 3H, 28-CH3); 13C NMR (126 MHz, CDCl3) δ 189.28, 174.92, 154.80, 152.85, 151.62, 131.61, 131.42, 118.18, 118.00, 64.78, 64.13, 59.50, 53.72, 53.50, 51.76, 51.41, 50.63, 50.48, 50.07, 48.58, 47.13, 45.48, 44.64, 42.69, 41.74, 41.44, 40.99, 40.74, 40.72, 38.39, 38.14, 38.11, 36.92, 36.64, 36.53, 36.44, 35.86, 35.18, 33.77, 32.42, 30.35, 30.13, 27.95; HRMS (ESI) [M]+ calcd for C47H70N3O4: 740.5345, found: 740.5361.
1-(9-(4-((2S,4aS,6aS,6bR,8aR,12aS,12bR,14bR)-2,4a,6a,6b,9,9,12a-heptamethyl-10,13-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,12b,13,14b-icosahydropicene-2-carbonyl)piperazin-1-yl)-9-oxononyl)pyridin-1-ium bromide (B4)
A yellow solid, yield 93.80%, m. p. 156.2-158.6 ℃; 1H NMR (400 MHz, CDCl3) δ 9.47 (d, J = 5.6 Hz, 2H, 12’-H), 8.52 (t, J = 7.8 Hz, 1H, 14’-H), 8.17 – 8.10 (m, 2H, 13’-H), 5.68 (s, 1H, 12-CH=C), 4.96 (t, J = 7.4 Hz, 2H, 11’-CH2), 3.71 – 3.40 (m, 8H, 1’-NH2+2’-NH2), 2.90 (ddd, J = 13.4, 7.0, 4.1 Hz, 1H, 1a-H), 2.58 (ddd, J = 15.8, 11.1, 7.1 Hz, 1H, 2a-H), 2.41 (s, 1H, 9-H), 2.37 – 2.28 (m, 4H, 2b-H+18-H+4’-CH2), 2.03 (d, J = 5.0 Hz, 2H, 16a-H+19a-H), 1.96 (d, J = 14.0 Hz, 1H, 21a-H), 1.82 (td, J = 13.5, 3.9 Hz, 1H, 15a-H), 1.74 – 1.55 (m, 4H, 6a-H+1b-H+7a-H+21b-H), 1.55 – 1.24 (m, 17H, 16b-H+7b-H+19b-H+22-H+5’-CH2+6’-CH2+7’-CH2+8’-CH2+9’-CH2+10’-CH2), 1.34 (s, 3H, 27-CH3), 1.30 (s, 1H, 5-H), 1.23 (s, 3H, 25-CH3), 1.21 (s, 3H, 29-CH3), 1.18 (s, 1H, 15b-H), 1.13 (s, 3H, 26-CH3), 1.07 (s, 3H, 23-CH3), 1.03 (s, 3H, 24-CH3), 1.02 – 0.93 (m, 1H, 16b-H), 0.80 (s, 3H, 28-CH3); 13C NMR (126 MHz, CDCl3) δ 189.33, 174.95, 154.83, 152.94, 151.62, 131.63, 131.46, 118.23, 118.06, 64.95, 64.19, 59.57, 53.77, 53.56, 51.80, 51.46, 50.67, 50.53, 50.11, 48.62, 47.18, 45.52, 44.69, 42.74, 41.87, 41.51, 41.04, 40.86, 40.78, 38.61, 38.51, 38.33, 38.15, 36.97, 36.68, 36.56, 36.49, 36.03, 35.37, 33.82, 32.47, 30.40, 30.17, 27.99; HRMS (ESI) [M]+ calcd for C48H72N3O4: 754.5496, found: 754.5517.
1-(11-(4-((2S,4aS,6aS,6bR,8aR,12aS,12bR,14bR)-2,4a,6a,6b,9,9,12a-heptamethyl-10,13-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,12b,13,14b-icosahydropicene-2-carbonyl)piperazin-1-yl)-11-oxoundecyl)pyridin-1-ium bromide (B5)
[bookmark: OLE_LINK12]A white solid, yield 86.10%, m. p. 148.5-150.8 ℃; 1H NMR (500 MHz, CDCl3) δ 9.44 (d, J = 5.6 Hz, 2H, 13’-H), 8.51 (t, J = 7.8 Hz, 1H, 15’-H), 8.17 – 8.10 (m, 2H, 14’-H), 5.65 (s, 1H, 12-CH=C), 4.92 (t, J = 7.4 Hz, 2H, 12’-H), 3.85 – 3.49 (m, 8H, 1’-NH2+2’-NH2), 3.48 – 3.39 (m, 2H, 4’-CH2), 2.86 (ddd, J = 11.2, 7.0, 4.2 Hz, 1H, 1a-H), 2.55 (ddd, J = 15.7, 10.8, 7.2 Hz, 1H, 2a-H), 2.38 (s, 1H, 9-H), 2.29 – 2.24 (m, 2H, 2b-H+18-H), 2.01 – 1.98 (m, 2H, 16a-H+19a-H), 1.96 – 1.90 (m, 1H, 21a-H), 1.79 (td, J = 13.5, 3.9 Hz, 1H, 15a-H), 1.70 – 1.52 (m, 4H, 6a-H+1b-H+7a-H+21b-H), 1.52 – 1.20 (m, 19H, 16b-H+7b-H+19b-H+22-H+5’-CH2+6’-CH2+7’-CH2+8’-CH2+9’-CH2+10’-CH2+11’-CH2), 1.31 (s, 3H, 27-CH3), 1.29 (s, 1H, 5-H), 1.19 (s, 3H, 25-CH3), 1.17 (s, 3H, 29-CH3), 1.14 (d, J = 11.6 Hz, 1H, 15b-H), 1.09 (s, 3H, 26-CH3), 1.04 (s, 3H, 23-CH3), 1.00 (s, 3H, 24-CH3), 0.98 (d, J = 1.9 Hz, 1H, 16b-H), 0.76 (s, 3H, 28-CH3). 13C NMR (126 MHz, CDCl3) δ 217.43, 199.47, 174.33, 172.02, 170.23, 145.27, 145.11, 128.55, 128.40, 62.02, 61.03, 55.29, 48.02, 47.75, 45.54, 45.12, 44.10, 43.95, 43.42, 41.56, 39.78, 37.69, 36.67, 34.22, 33.20, 32.72, 32.11, 31.91, 31.78, 29.18, 29.06, 28.98, 28.78, 28.47, 27.00, 26.65, 26.46, 25.88, 25.06, 23.07, 21.38, 18.78, 18.51, 15.75; HRMS (ESI) [M]+ calcd for C49H74N3O4: 768.5657, found: 768.5674.
1-(16-(4-((2S,4aS,6aS,6bR,8aR,10S,12aS,12bR,14bR)-10-hydroxy-2,4a,6a,6b,9,9,12a-heptamethyl-13-oxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,12b,13,14b-icosahydropicene-2-carbonyl) piperazin-1-yl)-16-oxohexadecyl) pyridin-1-ium bromide(B6)
A white solid, yield 74.60%, m. p. 144.4-146.3 ℃; 1H NMR (500 MHz, CDCl3) δ 9.39 (d, J = 5.5 Hz, 2H, 14’-H), 8.49 (t, J = 8.4 Hz, 1H, 16’-H), 8.14 – 8.06 (m, 2H, 15’-H), 5.61 (s, 1H, 12-CH=C), 4.86 (t, J = 7.4 Hz, 2H, 13’-H), 3.63 – 3.36 (m, 8H, 1’-NH2+2’-NH2), 2.85 – 2.77 (m, 1H, 1a-H), 2.60 (s, 2H, 4’-CH2), 2.49 (ddd, J = 17.9, 10.8, 7.2 Hz, 1H, 2a-H), 2.34 (s, 1H, 9-H), 2.29 – 2.20 (m, 4H, 2b-H+18-H+16a-H+19a-H), 2.00 – 1.91 (m, 4H, 6a-H+1b-H+7a-H+21b-H), 1.88 (d, J = 13.5 Hz, 1H, 21a-H), 1.74 (td, J = 13.5, 4.1 Hz, 1H, 15a-H), 1.63 – 1.15 (m, 21H, 16b-H+7b-H+19b-H+22-H+5’-CH2+6’-CH2+7’-CH2+8’-CH2+9’-CH2+10’-CH2+11’-CH2+12’-CH2), 1.27 (s, 3H, 27-CH3), 1.23 (d, J = 4.8 Hz, 1H, 5-H), 1.14 (s, 3H, 25-CH3), 1.13 (s, 3H, 29-CH3), 1.08 (s, 1H, 15b-H), 1.05 (s, 3H, 26-CH3), 0.99 (s, 3H, 23-CH3), 0.95 (s, 3H, 24-CH3), 0.95 – 0.90 (m, 1H, 16a-H), 0.72 (s, 3H, 28-CH3). 13C NMR (126 MHz, CDCl3) δ 189.27, 174.90, 154.82, 152.98, 151.55, 131.62, 131.41, 118.22, 118.05, 64.97, 64.16, 59.55, 53.74, 53.52, 51.78, 51.43, 50.66, 50.51, 50.09, 48.59, 47.16, 45.50, 44.67, 42.71, 41.93, 41.48, 41.03, 40.86, 40.76, 38.75, 38.70, 38.67, 38.65, 38.46, 38.12, 36.93, 36.67, 36.54, 36.46, 36.10, 35.45, 33.79, 32.44, 30.38, 30.15, 27.95; HRMS (ESI) [M]+ calcd for C50H76N3O4: 782.5812, found: 782.5830.
1-(10-(4-((2S,4aS,6aS,6bR,8aR,12aS,12bR,14bR)-2,4a,6a,6b,9,9,12a-heptamethyl-10,13-dioxo-1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,12b,13,14b-icosahydropicene-2-carbonyl)piperazin-1-yl)-10-oxodecyl)pyridin-1-ium bromide(B7)
A white solid, yield 68.70%, m. p. 129.1-133.4 ℃; 1H NMR (400 MHz, CDCl3) δ 9.44 (d, J = 5.5 Hz, 2H, 19’-H), 8.51 (t, J = 7.8 Hz, 1H, 21’-H), 8.17 – 8.10 (m, 2H, 20’-H), 5.69 (s, 1H, 12-CH=C), 4.96 (t, J = 7.4 Hz, 2H, 18’-CH2), 3.72 – 3.42 (m, 8H, 1’-NH2+2’-NH2), 2.91 (ddd, J = 13.4, 7.0, 4.1 Hz, 1HZ, 1a-H), 2.59 (ddd, J = 15.8, 11.0, 7.1 Hz, 1H, 2a-H), 2.41 (s, 1H, 9-H), 2.33 (ddd, J = 21.6, 9.4, 6.2 Hz, 4H, 2b-H+18-H+4’-CH2), 2.02 (d, J = 6.1 Hz, 2H, 16a-H+19a-H), 1.98 – 1.93 (m, 1H, 21a-H), 1.83 (td, J = 13.6, 4.0 Hz, 1H, 15a-H), 1.64 (ddd, J = 21.6, 13.0, 7.6 Hz, 4H, 6a-H+1b-H+7a-H+21b-H), 1.56 – 1.21 (m, 31H, 16b-H+7b-H+19b-H+22-H+5’-CH2+6’-CH2+7’-CH2+8’-CH2+9’-CH2+10’-CH2+11’-CH2+12’-CH2+13’-CH2+14’-CH2+15’-CH2+16’-CH2+17’-CH2), 1.34 (s, 3H, 27-CH3), 1.22 (s, 1H, 5-H), 1.20 (s, 3H, 25-CH3), 1.19 (s, 3H, 29-CH3), 1.19 – 1.15 (m, 1H, 15b-H), 1.13 (s, 3H, 26-CH3), 1.07 (s, 3H, 23-CH3), 1.04 (s, 3H, 24-CH3), 1.01 (d, J = 1.7 Hz, 1H, 16b-H), 0.80 (s, 3H, 28-CH3); 13C NMR (126 MHz, CDCl3) δ 217.40, 199.43, 174.29, 172.05, 170.16, 145.22, 145.06, 128.54, 128.40, 62.12, 61.01, 55.29, 47.98, 47.73, 45.52, 45.09, 44.08, 43.93, 43.40, 41.53, 39.75, 37.68, 36.65, 34.20, 33.29, 32.70, 32.10, 31.95, 31.75, 29.52, 29.43, 29.39, 29.30, 29.03, 28.44, 26.97, 26.63, 26.43, 26.03, 25.21, 23.05, 21.37, 18.76, 18.49, 15.72; HRMS (ESI) [M]+ calcd for C55H85N3O4: 852.6612, found: 852.6588
General synthetic procedures for the target compounds C1
STEP 1: Compound A1 (0.191 g, 0.2407 mmol) was added into a solution of 5 mL of CH3OH containing anion exchange resin at room temperature for 24 h. After that, filtration, removal of soild impurities and followed by the removal of the solvent under a vacuum. STEP 2: First, a certain amount of salicylic acid solid was weighed and methanol was used as solvent to prepare salicylic acid solution with concentration of 0.05mol/L. Salicylic acid solution (0.2134 mmol, 4.2668 mL) was added into a solution of 10 mL of CH3OH containing the product of STEP 1(156.5 mg, 0.2134 mmol) at 70 °C for 3d. A yellow solid, yield 100%, m. p. 88.1-90.6 ℃.
General synthetic procedures for the target compounds C2
STEP 1: Compound A1 (0.191 g, 0.2407 mmol) was added into a solution of 5 mL of CH3OH containing anion exchange resin at room temperature for 24 h. After that, filtration, removal of soild impurities and followed by the removal of the solvent under a vacuum. STEP 2: First, a certain amount of shikimic acid solid was weighed and methanol was used as solvent to prepare shikimic acid solution with concentration of 0.05mol/L. shikimic acid solution (0.2535 mmol, 5.0710 mL) was added into a solution of 10 mL of CH3OH containing the product of STEP 1(0.1860 g, 0.2535 mmol) at 70 °C for 3d. A yellow solid, yield 100%, m. p. 155.1-156.6 ℃.
General synthetic procedures for the target compounds C3
STEP 1: Compound A1 (0.191 g, 0.2407 mmol) was added into a solution of 5 mL of CH3OH containing anion exchange resin at room temperature for 24 h. After that, filtration, removal of soild impurities and followed by the removal of the solvent under a vacuum. STEP 2: oleic acid solution (0.2519 mmol, 79.64 μL) was added into a solution of 8 mL of CH3OH containing the product of STEP 1(0.1848 g, 0.2519 mmol) at 70oC for 3d. A yellow oily, yield 100%.
General synthetic procedures for the target compounds C4
STEP 1: Compound A2 (0.1 g, 0.1238 mmol) was added into a solution of 5 mL CH3OH containing anion exchange resin at room temperature for 24 h. After that, filtration, removal of soild impurities and followed by the removal of the solvent under a vacuum. STEP 2: First, a certain amount of salicylic acid solid was weighed and methanol was used as solvent to prepare salicylic acid solution with concentration of 0.05mol/L. Salicylic acid solution (0.0711 μmol, 1.42 mL) was added into a solution of 10 mL of CH3OH containing the product of STEP 1(51.0 mg, 0.0711 mmol) at 70 °C for 3d. A yellow solid, yield 100%, m. p. 86.1-89.4 ℃.
General synthetic procedures for the target compounds C5
STEP 1: Compound A2 (0.1 g, 0.1238 mmol) was added into a solution of 5 mL of CH3OH containing anion exchange resin at room temperature for 24 h. After that, filtration, removal of soild impurities and followed by the removal of the solvent under a vacuum. STEP 2: First, a certain amount of shikimic acid solid was weighed and methanol was used as solvent to prepare shikimic acid solution with concentration of 0.05mol/L. shikimic acid solution (0.0893 mmol, 1.786 mL) was added into a solution of 10 mL of CH3OH containing the product of STEP 1(0.0641 g, 0.0893 mmol) at 70 °C for 3d. A yellow solid, yield 100%, m. p. 144.1-145.3 ℃.
General synthetic procedures for the target compounds C6
STEP 1: Compound A2 (0.1 g, 0.1238 mmol) was added into a solution of 5 mL of CH3OH containing anion exchange resin at room temperature for 24 h. After that, filtration, removal of soild impurities and followed by the removal of the solvent under a vacuum. STEP 2: oleic acid solution (0.0850 mmol, 26.87μL) was added into a solution of 8 mL of CH3OH containing the product of STEP 1(0.0610 g, 0.0850 mmol) at 70 °C for 3d. A yellow oily, yield 100%.
[bookmark: OLE_LINK9]General synthetic procedures for the target compounds C7
STEP 1: Compound A3 (0.1 g, 0.122 mmol) was added into a solution of 5 mL of CH3OH containing anion exchange resin at room temperature for 24 h. After that, filtration, removal of soild impurities and followed by the removal of the solvent under a vacuum. STEP 2: First, a certain amount of salicylic acid solid was weighed and methanol was used as solvent to prepare salicylic acid solution with concentration of 0.05mol/L. Salicylic acid solution (0.0964 μmol, 1.927 mL) was added into a solution of 10 mL of CH3OH containing the product of STEP 1(73.20 mg, 0.0964 mmol) at 70 °C for 3d. A yellow solid, yield 100%, m. p. 82.7-86.3 ℃.
General synthetic procedures for the target compounds C8
STEP 1: Compound A3 (0.1 g, 0.122 mmol) was added into a solution of 5 mL of CH3OH containing anion exchange resin at room temperature for 24 h. After that, filtration, removal of soild impurities and followed by the removal of the solvent under a vacuum. STEP 2: First, a certain amount of shikimic acid solid was weighed and methanol was used as solvent to prepare shikimic acid solution with concentration of 0.05mol/L. shikimic acid solution (0.1006 mmol, 2.012 mL) was added into a solution of 10 mL of CH3OH containing the product of STEP 1(0.0764 g, 0.1006 mmol) at 70 °C for 3d. A yellow solid, yield 100%, m. p. 125.1-127.3 ℃.
General synthetic procedures for the target compounds C9
STEP 1: Compound A3 (0.1 g, 0.122 mmol) was added into a solution of 5 mL of CH3OH containing anion exchange resin at room temperature for 24 h. After that, filtration, removal of soild impurities and followed by the removal of the solvent under a vacuum. STEP 2: oleic acid solution (0.1102 mmol, 34.83 μL) was added into a solution of 8 mL of CH3OH containing the product of STEP 1(0.0837 g, 0.1102 mmol) at 70 °C for 3d. A yellow oily, yield 100%.
General synthetic procedures for the target compounds D1
STEP 1: Compound B4 (0.1 g, 0.120 mmol) was added into a solution of 5 mL of CH3OH containing anion exchange resin at room temperature for 24 h. After that, filtration, removal of soild impurities and followed by the removal of the solvent under a vacuum. STEP 2: First, a certain amount of salicylic acid solid was weighed and methanol was used as solvent to prepare salicylic acid solution with concentration of 0.05mol/L. Salicylic acid solution (123.20 μmol, 2.46 mL) was added into a solution of 10 mL of CH3OH containing the product of STEP 1(95.10 mg, 123.20 μmol) at 70 °C for 3d. A yellow solid, yield 100%, m. p. 163.9-166.8 ℃.
General synthetic procedures for the target compounds D2
STEP 1: Compound B5 (0.2 g, 0.2356 mmol) was added into a solution of 5 mL of CH3OH containing anion exchange resin at room temperature for 24 h. After that, filtration, removal of soild impurities and followed by the removal of the solvent under a vacuum. STEP 2: First, a certain amount of salicylic acid solid was weighed and methanol was used as solvent to prepare salicylic acid solution with concentration of 0.05mol/L. Salicylic acid solution (0.1629 mmol, 3.259 mL) was added into a solution of 10 mL of CH3OH containing the product of STEP 1 (0.1280 g, 0.1629 mmol) at 70 °C for 3d. A yellow solid, yield 100%, m. p. 177.0-179.5 ℃.
General synthetic procedures for the target compounds D3
STEP 1: Compound B6 (0.1 g, 0.116 mmol) was added into a solution of 5 mL of CH3OH containing anion exchange resin at room temperature for 24 h. After that, filtration, removal of soild impurities and followed by the removal of the solvent under a vacuum. STEP 2: First, a certain amount of salicylic acid solid was weighed and methanol was used as solvent to prepare salicylic acid solution with concentration of 0.05mol/L. Salicylic acid solution (0.1329 mmol, 2.658 mL) was added into a solution of 10 mL of CH3OH containing the product of STEP 1 (0.1045 g, 0.1329 mmol) at 70 °C for 3d. A yellow solid, yield 100%, m. p. 70.8-74.9 ℃.
[bookmark: OLE_LINK6]General synthetic procedures for the target compounds D4
STEP 1: Compound B4 (0.1 g, 0.120 mmol) was added into a solution of 5 mL of CH3OH containing anion exchange resin at room temperature for 24 h. After that, filtration, removal of soild impurities and followed by the removal of the solvent under a vacuum. STEP 2: First, a certain amount of shikimic acid solid was weighed and methanol was used as solvent to prepare shikimic acid solution with concentration of 0.05mol/L. shikimic acid solution (0.1279 mmol, 2.56 mL) was added into a solution of 10 mL of CH3OH containing the product of STEP 1 (0.0987 g, 0.1279 mmol) at 70 °C for 3d. Brown yellow oil, yield 100%.
[bookmark: OLE_LINK7]General synthetic procedures for the target compounds D5
[bookmark: OLE_LINK8]STEP 1: Compound B5 (0.2 g, 0.2356 mmol) was added into a solution of 5 mL of CH3OH containing anion exchange resin at room temperature for 24 h. After that, filtration, removal of soild impurities and followed by the removal of the solvent under a vacuum. STEP 2: First, a certain amount of shikimic acid solid was weighed and methanol was used as solvent to prepare shikimic acid solution with concentration of 0.05mol/L. shikimic acid solution (138.20 μmol, 2.76 mL) was added into a solution of 10 mL of CH3OH containing the product of STEP 1 (108.60 mg, 138.20 μmol) at 70 °C for 3d. A yellow solid, yield 100%, m. p. 134.6-137.8 ℃.
General synthetic procedures for the target compounds D6
STEP 1: Compound B6 (0.1 g, 0.116 mmol) was added into a solution of 5 mL of CH3OH containing anion exchange resin at room temperature for 24 h. After that, filtration, removal of soild impurities and followed by the removal of the solvent under a vacuum. STEP 2: First, a certain amount of shikimic acid solid was weighed and methanol was used as solvent to prepare shikimic acid solution with concentration of 0.05 mol/L. shikimic acid solution (0.1536 mmol, 3.07 mL) was added into a solution of 10 mL of CH3OH containing the product of STEP 1 (0.1228 g, 0.1536 mmol) at 70 °C for 3d. A yellow solid, yield 100%, m. p. 131.0-134.1 ℃.
General synthetic procedures for the target compounds D7
STEP 1: Compound B4 (0.1 g, 0.120 mmol) was added into a solution of 5 mL of CH3OH containing anion exchange resin at room temperature for 24 h. After that, filtration, removal of soild impurities and followed by the removal of the solvent under a vacuum. STEP 2: oleic acid solution (0.2698 mmol, 85.30 μL) was added into a solution of 8 mL of CH3OH containing the product of STEP 1 (0.2082 g, 0.2698 mmol) at 70 °C for 3d. A yellow oily, yield 100%.
General synthetic procedures for the target compounds D8
STEP 1: Compound B5(0.2 g, 0.2356 mmol) was added into a solution of 5 mL of CH3OH containing anion exchange resin at room temperature for 24 h. After that, filtration, removal of soild impurities and followed by the removal of the solvent under a vacuum. STEP 2: oleic acid solution (0.1451 mmol, 45.86 μL) was added into a solution of 8 mL of CH3OH containing the product of STEP 1(0.114 g, 0.1451 mmol) at 70 °C for 3d. A yellow oily, yield 100%.
General synthetic procedures for the target compounds D9
STEP 1: Compound B6(0.1 g, 0.116 mmol) was added into a solution of 5 mL of CH3OH containing anion exchange resin at room temperature for 24 h. After that, filtration, removal of soild impurities and followed by the removal of the solvent under a vacuum. STEP 2: oleic acid solution (0.1251 mmol, 39.53 μL) was added into a solution of 8 mL of CH3OH containing the product of STEP 1(0.1 g, 0.1251 mmol) at 70 °C for 3d. A yellow oily, yield 100%.
2. 1H NMR, 13C NMR and HRMS spectra of intermediates and target compounds.
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Figure S1. 1H NMR Spectrum (CDCl3, 400 MHz) of Intermediate 1
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Figure S2. 13C NMR Spectrum (CDCl3, 126 MHz) of Intermediate 1
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Figure S3. HRMS Spectrum of Intermediate 1
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Figure S4. 1H NMR Spectrum (CDCl3, 400 MHz) of Intermediate 2
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Figure S5. 13C NMR Spectrum (CDCl3, 126 MHz) of Intermediate 2
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Figure S6. HRMS Spectrum of Intermediate 2
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Figure S7. 1H NMR Spectrum (CDCl3, 400 MHz) of Intermediate 3
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Figure S8. 13C NMR Spectrum (CDCl3, 126 MHz) of Intermediate 3
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Figure S9. HRMS Spectrum of Intermediate 3
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Figure S10. 1H NMR Spectrum (CDCl3, 400 MHz) of Intermediate 4
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Figure S11. 13C NMR Spectrum (CDCl3, 126 MHz) of Intermediate 4
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Figure S12. HRMS Spectrum of Intermediate 4
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Figure S13. 1H NMR Spectrum (CDCl3, 400 MHz) of Intermediate 5
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Figure S14. 13C NMR Spectrum (CDCl3, 126 MHz) of Intermediate 5
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Figure S15. HRMS Spectrum of Intermediate 5
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Figure S16. 1H NMR Spectrum (CDCl3, 400 MHz) of Intermediate 6
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Figure S17. 13C NMR Spectrum (CDCl3, 126 MHz) of Intermediate 6
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Figure S18. HRMS Spectrum of Intermediate 6
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Figure S19. 1H NMR Spectrum (CDCl3, 400 MHz) of Intermediate 7
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Figure S20. 13C NMR Spectrum (CDCl3, 126 MHz) of Intermediate 7
[image: ]
Figure S21. HRMS Spectrum of Intermediate 7
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Figure S22. 1H NMR Spectrum (CDCl3, 400 MHz) of Intermediate 8
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Figure S23. 13C NMR Spectrum (CDCl3, 126 MHz) of Intermediate 8
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Figure S24. HRMS Spectrum of Intermediate 8
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Figure S25. 1H NMR Spectrum (CDCl3, 400 MHz) of Intermediate 9
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Figure S26. 13C NMR Spectrum (CDCl3, 126 MHz) of Intermediate 9
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Figure S27. HRMS Spectrum of Intermediate 9
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Figure S28. 1H NMR Spectrum (CDCl3, 400 MHz) of Intermediate 10
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Figure S29. 13C NMR Spectrum (CDCl3, 126 MHz) of Intermediate 10
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Figure S30. HRMS Spectrum of Intermediate 10
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Figure S31. 1H NMR Spectrum (CDCl3, 400 MHz) of Intermediate 11
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Figure S32. 13C NMR Spectrum (CDCl3, 126 MHz) of Intermediate 11
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Figure S33. HRMS Spectrum of Intermediate 11
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Figure S34. 1H NMR Spectrum (CDCl3, 400 MHz) of Intermediate 12
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Figure S35. 13C NMR Spectrum (CDCl3, 126 MHz) of Intermediate 12
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Figure S36. HRMS Spectrum of Intermediate 12
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Figure S37. 1H NMR Spectrum (CDCl3, 400 MHz) of Intermediate 13
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Figure S38. 13C NMR Spectrum (CDCl3, 126 MHz) of Intermediate 13
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Figure S39. HRMS Spectrum of Intermediate 13
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Figure S40. 1H NMR Spectrum (CDCl3, 400 MHz) of Intermediate 14
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Figure S41. 13C NMR Spectrum (CDCl3, 126 MHz) of Intermediate 14
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Figure S42. HRMS Spectrum of Intermediate 14
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Figure S43. 1H NMR Spectrum (CDCl3, 400 MHz) of Intermediate 15
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Figure S44. 13CNMR Spectrum (CDCl3, 126 MHz) of Intermediate 15
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Figure S45. HRMS Spectrum of Intermediate 15
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Figure S46. 1H NMR Spectrum (CDCl3, 400 MHz) of Target Compound A1
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Figure S47. 13C NMR Spectrum (CDCl3, 126 MHz) of Target Compound A1
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Figure S48. HRMS Spectrum of Target Compound A1
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Figure S49. 1H NMR Spectrum (CDCl3, 400 MHz) of Target Compound A2
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Figure S50. 13C NMR Spectrum (CDCl3, 126 MHz) of Target Compound A2
`[image: ]
Figure S51. HRMS Spectrum of Target Compound A2
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Figure S52. 1H NMR Spectrum (CDCl3, 400 MHz) of Target Compound A3
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Figure S53. 13C NMR Spectrum (CDCl3, 126 MHz) of Target Compound A3
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Figure S54. HRMS Spectrum of Target Compound A3
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Figure S55. 1H NMR Spectrum (CDCl3, 400 MHz) of Target Compound A4
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Figure S56. 13C NMR Spectrum (CDCl3, 126 MHz) of Target Compound A4
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Figure S57. HRMS Spectrum of Target Compound A4
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Figure S58. 1H NMR Spectrum (CDCl3, 400 MHz) of Target Compound A5
[image: ]
Figure S59. 13C NMR Spectrum (CDCl3, 126 MHz) of Target Compound A5
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Figure S60. HRMS Spectrum of Target Compound A5
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Figure S61. 1H NMR Spectrum (CDCl3, 400 MHz) of Target Compound A6
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Figure S62. 13C NMR Spectrum (CDCl3, 126 MHz) of Target Compound A6
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Figure S63. HRMS Spectrum of Target Compound A6
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Figure S64. 1H NMR Spectrum (CDCl3, 400 MHz) of Target Compound A7
[image: ]
Figure S65. 13C NMR Spectrum (CDCl3, 126 MHz) of Target Compound A7
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Figure S66. HRMS Spectrum of Target Compound A7
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Figure S67. 1H NMR Spectrum (CDCl3, 400 MHz) of Target Compound B1
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Figure S68. 13C NMR Spectrum (CDCl3, 400 MHz) of Target Compound B1
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Figure S69. HRMS Spectrum of Target Compound B1
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Figure S70. 1H NMR Spectrum (CDCl3, 400 MHz) of Target Compound B2
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Figure S71. 13C NMR Spectrum (CDCl3, 126 MHz) of Target Compound B2
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Figure S72. HRMS Spectrum of Target Compound B2
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Figure S73. 1H NMR Spectrum (CDCl3, 400 MHz) of Target Compound B3
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Figure S74. 13C NMR Spectrum (CDCl3, 126 MHz) of Target Compound B3
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Figure S75. HRMS Spectrum of Target Compound B3
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Figure S76. 1H NMR Spectrum (CDCl3, 400 MHz) of Target Compound B4
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Figure S77. 13C NMR Spectrum (CDCl3, 126 MHz) of Target Compound B4
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Figure S78. HRMS Spectrum of Target Compound B4
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Figure S79. 1H NMR Spectrum (CDCl3, 400 MHz) of Target Compound B5
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Figure S80. 13C NMR Spectrum (CDCl3, 400 MHz) of Target Compound B5
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Figure S81. HRMS Spectrum of Target Compound B5
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Figure S82. 1H NMR Spectrum (CDCl3, 400 MHz) of Target Compound B6
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Figure S83. 13C NMR Spectrum (CDCl3, 400 MHz) of Target Compound B6
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Figure S84. HRMS Spectrum of Target Compound B6
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Figure S85. 1H NMR Spectrum (CDCl3, 400 MHz) of Target Compound B7
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Figure S86. 13C NMR Spectrum (CDCl3, 400 MHz) of Target Compound B7
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Figure S87. HRMS Spectrum of Target Compound B7
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302 #85 RT:0.83 AV:1 NL:2.68E7

T:FTMS + p ESI Full ms [100.0000-1300.0000]
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303 #297 RT:2.90 AV:1 NL:1.30E7

T:FTMS + p ESI Full ms [100.0000-1300.0000]
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313 #309 RT:3.00 AV:1 NL:5.03E7

T:FTMS + p ESI Full ms [100.0000-1300.0000]
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314 #99 RT:0.97 AV:1 NL:1.39E8

T:FTMS + p ESI Full ms [100.0000-1300.0000]
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315 #39 RT:0.39 AV:1 NL:3.97E7

T:FTMS + p ESI Full ms [100.0000-1300.0000]
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316 #65 RT:0.64 AV:1 NL:2.91E7

T:FTMS + p ESI Full ms [100.0000-1300.0000]
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319 #39 RT:0.38 AV:1 NL:1.90E8

T:FTMS + p ESI Full ms [100.0000-1300.0000]
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317 #75 RT:0.74 AV:1 NL:3.28E7

T:FTMS + p ESI Full ms [100.0000-1300.0000]
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