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Experimental 

Preparation of 7b 

Compound 5 (0.36 g, 0.59 mmol) and cyclopropylmethyl-2,2,2-trichloroacetimidate 

(0.15 g, 0.71 mmol) were dissolved in 15 mL dry CH2Cl2 with some molecular sieve 

under Ar. Then BF3·(C2H5)2O (0.13 mL, 1.02 mmol) was added at room temperature. 

The mixture was stirred for 22 h, then diluted with CH2Cl2 (15 mL) and washed with 

saturated sodium bicarbonate solution (3 × 10 mL). The combined organic layers were 

dried with Na2SO4 and evaporated under reduced pressure. The residue was purified 

by column chromatography on silica gel (200–300 mesh) to afford pure 7b (0.23 g, 

yield 59%). TLC (ethyl acetate : petroleum ether = 1:2, v:v). 
1
H NMR (400 MHz, 

CDCl3) δ: 6.75 (s, 1H, C13-H), 4.82  (s, 1H, C1’-H), 4.67 (m, 1H, C21-H), 4.50 (m, 1H, 

C9-H), 4.06 (m, 1H, C2’-H), 3.57 (m, 1H, C17-H), 3.46-3.31 (m, 12H, C5’-H, C4-H, 

C3’-OCH2-, C2’-OCH3, C4’-OCH3, C3’-H, C16-H), 3.23 (m, 1H, one of C2-H), 

2.99-2.95 (m, 2H, C3-H, C4’-H), 2.80 (m, 1H, C12-H), 2.67 (m, 1H, one of C2-H), 2.43 

(m, 2H, C10-H), 2.16 (m, 1H, C7-H), 1.94 (m, 1H, one of C8-H), 1.67 (m, 2H, one of 

C5-H, one of C6-H), 1.58 (m, 1H, C2”-H), 1.47-1.42 (m, 7H, one of C8-H, C18-H, one 

of C19-H, one of C20-H, C22-H), 1.34-1.32 (m, 5H, one of C19-H, one of C20-H, C6’-H), 

1.20-1.10 (m, 8H, one of C5-H, one of C6-H, C16-CH3, C3’-OC-CH3), 0.97-0.90 (m, 

5H, C3”-H, C4”-H, C11-H), 0.77 (t, 3H, C23-H); 
13

C NMR (101 MHz, CDCl3) δ: 201.48, 

174.28, 172.41, 149.15, 144.99, 95.71, 82.08, 79.48, 78.36, 76.27, 75.70, 74.66, 67.80, 

65.39, 60.69, 58.90, 50.03, 49.04, 47.75, 46.34, 45.60, 43.20, 40.84, 39.44, 38.65, 

37.94, 32.79, 32.34, 29.94, 28.04, 27.35, 26.83, 21.32, 17.57, 15.50, 12.57, 8.15, 8.01; 

MS (MALDI) cal for C38H60O9 [M+Na]
+
 683.412954, found [M+ Na]

+
 683.413206. 

Preparation of 7c 

Compound 5 (0.34 g, 0.56 mmol) and 3,5-dimethoxybenzy-2,2,2-trichloroacetimi- 

date (0.19 g, 0.61 mmol) were dissolved in 15 mL dry CH2Cl2 with some molecular 

sieve under Ar. Then BF3·(C2H5)2O (0.11 mL, 1.00 mmol) was added at room 

temperature. The mixture was stirred for 18 h, then diluted with CH2Cl2 (15 mL) and 

washed with saturated sodium bicarbonate solution (3 × 10 mL). The combined 



S3 
 

organic layers were dried with Na2SO4 and evaporated under reduced pressure. The 

residue was purified by column chromatography on silica gel (200–300 mesh) to 

afford pure 7c (0.26 g, yield 61%). TLC (ethyl acetate : petroleum ether = 1:2, v:v). 

1
H NMR (400 MHz, CDCl3) δ: 6.79 (s, 1H, C13-H), 6.45-6.31 (m, 3H, C3”-H, C5”-H, 

C7”-H), 5.04 (s, 1H, C1’-H), 4.74 (s, 2H, C1”-H), 4.57 (m, 1H, C21-H), 4.14 (m, 1H, 

C9-H), 3.72 (s, 6H, C4”-OCH3, C6”-OCH3), 3.67-3.60 (m, 2H, C2’-H, C17-H), 3.55-3.43 

(m, 11H, C3’-OCH2-, C4’-OCH3, C5’-H, C4-H, C2’-OCH3, C3’-H), 3.36 (m, 1H, C16-H), 

3.11-2.99 (m, 2H , one of C2-H, C3-H), 2.89 (m, 1H, C4’-H), 2.74 (m, 1H, C12-H), 2.38 

(m, 1H, one of C2-H), 2.28 (m, 1H, C7-H), 2.18 (m, 2H, C10-H), 1.74-1.49 (m, 12H, 

one of C8-H, C5-H, C6-H, one of C8-H, C18-H, one of C19-H, one of C20-H, C22-H), 

1.20-1.11 (m, 11H, one of C19-H, one of C20-H, C6’-H, C16-CH3, C3’-OC-CH3), 1.01 

(m, 1H, C11-H), 0.76 (t, 3H, C23-H); 
13

C NMR (101 MHz, CDCl3) δ: 201.72, 171.47, 

159.98, 159.85, 148.51, 144.86, 143.89, 104.77, 103.56, 99.52, 94.81, 81.22, 78.69, 

77.55, 74.73, 74.58, 68.41, 66.98, 64.58, 59.98, 58.20, 54.35, 54.32, 49.18, 47.10, 

45.48, 44.73, 42.53, 39.94, 38.56, 37.77, 37.06, 33.67, 31.84, 30.89, 29.04, 27.19, 

25.97, 20.20, 16.84, 15.33, 14.74, 8.36; MS (MALDI) cal for C43H64O11 [M+Na]
+
 

779.434084, found [M+ Na]
+
 779.434141. 

Preparation of 7d 

Compound 5 (0.33 g, 0.54 mmol) and 4-chlorobenzyl-2,2,2-trichloroacetimidate (0.18 

g, 0.63 mmol) were dissolved in 15 mL dry CH2Cl2 with some molecular sieve under 

Ar. Then BF3·(C2H5)2O (0.14 mL, 1.03 mmol) was added at room temperature. The 

mixture was stirred for 26 h, then diluted with CH2Cl2 (15 mL) and washed with 

saturated sodium bicarbonate solution (3 × 10 mL). The combined organic layers were 

dried with Na2SO4 and evaporated under reduced pressure. The residue was purified 

by column chromatography on silica gel (200–300 mesh) to afford pure 7d (0.31g, 

yield 79%). TLC (ethyl acetate : petroleum ether = 1:2, v:v). 
1
H NMR (400 MHz, 

CDCl3) δ: 7.24-7.13 (m, 4H, C3”-H, C4”-H, C6”-H, C7”-H), 6.79 (s, 1H, C13-H), 4.98 (s, 

1H, C1’-H), 4.73 (m, 1H, C21-H), 4.60 (s, 2H, C1”-H), 4.37 (m, 1H, C9-H), 4.15 (m, 1H, 

C2’-H), 4.01 (m, 1H, C17-H), 3.55-3.42 (m, 11H, C3’-OCH2-, C4’-OCH3, C5’-H, C4-H, 

C2’-OCH3, C3’-H), 3.28 (m, 1H, C16-H), 3.13-2.79 (m, 4H, one of C2-H, C3-H, C4’-H, 
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C12-H), 2.42 (m, 1H, one of C2-H), 2.28 (m, 1H, C7-H), 2.16 (m, 2H, C10-H), 

1.85-1.35 (m, 12H, one of C8-H, C5-H, C6-H, one of C8-H, C18-H, one of C19-H, one 

of C20-H, C22-H), 1.27-1.13 (m, 11H, one of C19-H, one of C20-H, C6’-H, C16-CH3, 

C3’-OC-CH3), 1.02 (m, 1H, C11-H), 0.83 (t, 3H, C23-H); 
13

C NMR (101 MHz, CDCl3) 

δ: 202.06, 162.78, 148.47, 145.03, 128.71, 128.26, 128.11, 127.82, 127.61, 127.25, 

90.89, 81.01, 78.63, 77.57, 77.19, 70.82, 67.26, 66.96, 64.60, 63.42, 59.97, 58.15, 

49.13, 45.32, 43.18, 42.58, 41.16, 39.78, 37.81, 37.07, 35.72, 32.43, 29.57, 28.44, 

26.70, 23.96, 23.69, 18.13, 16.80, 14.71, 9.07; MS (MALDI) cal for C41H59ClO9 

[M+Na]
+
 753.373982, found [M+ Na]

+
 753.373992. 

Preparation of 7e 

Compound 5 (0.35 g, 0.58 mmol) and 2,6-difluorobenzyl-2,2,2-trichloroacetimidate 

(0.19 g, 0.66 mmol) were dissolved in 15 mL dry CH2Cl2 with some molecular sieve 

under Ar. Then BF3·(C2H5)2O (0.12 mL, 1.01 mmol) was added at room temperature. 

The mixture was stirred for 23 h, then diluted with CH2Cl2 (15 mL) and washed with 

saturated sodium bicarbonate solution (3 × 10 mL). The combined organic layers were 

dried with Na2SO4 and evaporated under reduced pressure. The residue was purified 

by column chromatography on silica gel (200–300 mesh) to afford pure 7e (0.34 g, 

yield 80%). TLC (ethyl acetate : petroleum ether = 1:2, v:v). 
1
H NMR (400 MHz, 

CDCl3) δ: 6.97-6.68 (m, 4H, C4”-H, C5”-H, C6”-H, C13-H), 4.72 (s, 1H, C1’-H), 4.57 (s, 

2H, C1”-H), 4.48 (m, 1H, C21-H), 4.22 (m, 1H, C9-H), 4.02 (m, 1H, C2’-H), 3.63 (m, 

1H, C17-H), 3.54-3.41 (m, 11H, C3’-OCH2-, C4’-OCH3, C5’-H, C4-H, C2’-OCH3, 

C3’-H), 3.18-3.02 (m, 3H, C16-H, one of C2-H, C3-H), 2.86 (m, 1H, C4’-H), 2.72 (m, 

1H, C12-H), 2.43 (m, 1H, one of C2-H), 2.32 (m, 2H, C10-H), 2.17 (m, 1H, C7-H), 1.95 

(m, 1H, one of C8-H), 1.72-1.41 (m, 11H, C5-H, C6-H, one of C8-H, C18-H, one of 

C19-H, one of C20-H, C22-H), 1.33-1.17 (m, 11H, one of C19-H, one of C20-H, C6’-H, 

C16-CH3, C3’-OC-CH3), 0.96 (m, 1H, C11-H), 0.74 (t, 3H, C23-H); 
13

C NMR (101 MHz, 

CDCl3) δ: 203.07, 172.37, 163.55, 163.12, 149.00, 144.76, 130.08, 113.92, 111.31, 

111.06, 95.65, 82.11, 80.77, 79.44, 78.47, 76.21, 75.61, 67.84, 65.45, 60.75, 60.23, 

58.99, 50.22, 46.70, 46.17, 43.56, 40.66, 39.44, 38.67, 38.06, 33.35, 31.66, 30.40, 

27.95, 26.84, 24.62, 20.51, 17.72, 16.88, 15.63, 9.25; MS (MALDI) cal for 
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C41H58F2O9 [M+Na]
+
 755.394111, found [M+ Na]

+
 755.393714. 

Preparation of 7f 

Compound 5 (0.34 g, 0.56 mmol) and 3-trifluoromethylbenzyl-2,2,2-trichloroacetimi- 

date (0.21 g, 0.66 mmol) were dissolved in 15 mL dry CH2Cl2 with some molecular 

sieve under Ar. Then BF3·(C2H5)2O (0.15 mL, 1.03 mmol) was added at room 

temperature. The mixture was stirred for 18 h, then diluted with CH2Cl2 (15 mL) and 

washed with saturated sodium bicarbonate solution (3 × 10 mL). The combined 

organic layers were dried with Na2SO4 and evaporated under reduced pressure. The 

residue was purified by column chromatography on silica gel (200–300 mesh) to 

afford pure 7f (0.33 g, yield 77%). TLC (ethyl acetate : petroleum ether = 1:2, v:v). 
1
H 

NMR (400 MHz, CDCl3) δ: 7.56-7.40 (m, 4H, C3”-H, C5”-H, C6”-H, C7”-H), 6.81 (s, 

1H, C13-H), 6.64-6.48 (m, 3H, C16-H, one of C2-H, C3-H), 4.83-4.57 (m, 6H, C1’-H, 

C21-H, C1”-H, C9-H, C2’-H), 4.14 (m, 1H, C17-H), 3.64-3.27 (m, 11H, C3’-OCH2-, 

C4’-OCH3, C5’-H, C4-H, C2’-OCH3, C3’-H), 2.95 (m, 1H, C4’-H), 2.79 (m, 1H, C12-H), 

2.52-2.15 (m, 4H, one of C2-H, C7-H, C10-H), 1.96 (m, 1H, one of C8-H), 1.86-1.30 

(m, 11H, C5-H, C6-H, one of C8-H, C18-H, one of C19-H, one of C20-H, C22-H), 

1.27-1.11 (m, 11H, one of C19-H, one of C20-H, C6’-H, C16-CH3, C3’-OC-CH3), 0.91 

(m, 1H, C11-H), 0.75 (t, 3H, C23-H); 
13

C NMR (101 MHz, CDCl3) δ: 202.38, 171.60, 

162.94, 148.46, 143.79, 140.83, 129.97, 129.03, 127.91, 123.26, 122.48, 94.72, 90.90, 

81.21, 80.09, 78.58, 77.59, 74.73, 70.87, 70.19, 66.95, 64.63, 63.35, 59.91, 58.13, 

49.29, 45.98, 45.33, 42.58, 39.78, 38.58, 37.75, 37.11, 32.46, 29.52, 27.01, 25.90, 

23.66, 18.11, 16.79, 14.69, 8.32; MS (MALDI) cal for C42H59F3O9 [M+Na]
+
 

787.400339, found [M+ Na]
+
 787.400000. 

Preparation of 7g 

Compound 5 (0.35 g, 0.58 mmol) and 2-fluorobenzyl-2,2,2-trichloroacetimidate (0.18 

g, 0.67 mmol) were dissolved in 15 mL dry CH2Cl2 with some molecular sieve under 

Ar. Then BF3·(C2H5)2O (0.12 mL, 1.01 mmol) was added at room temperature. The 

mixture was stirred for 22 h, then diluted with CH2Cl2 (15 mL) and washed with 

saturated sodium bicarbonate solution (3 × 10 mL). The combined organic layers were 

dried with Na2SO4 and evaporated under reduced pressure. The residue was purified 
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by column chromatography on silica gel (200–300 mesh) to afford pure 7g (0.29 g, 

yield 70%). TLC (ethyl acetate : petroleum ether = 1:2, v:v). 
1
H NMR (700 MHz, 

CDCl3) δ: 7.43 (m, 1H, C5”-H), 7.26 (m, 1H, C4”-H), 7.14 (m, 1H, C7”-H), 7.04 (m, 

1H, C6”-H), 6.86 (s, 1H, C13-H), 4.80 (s, 1H, C1’-H), 4.64 (m, 1H, C21-H), 4.21 (m, 1H, 

C9-H), 3.72 (m, 1H, C2’-H), 3.62 (m, 1H, C17-H), 3.57-3.55 (m, 5H, C3’-OCH2-, 

C4’-OCH3), 3.54 (m, 1H, C5’-H), 3.51 (m, 1H, C4-H), 3.49 (s, 3H, C2’-OCH3), 3.44 (m, 

1H, C3’-H), 3.15-3.09 (m, 3H, C16-H, one of C2-H, C3-H), 2.94 (m, 1H, C4’-H), 2.81 

(m, 1H, C12-H), 2.58 (m, 1H, C7-H), 2.36 (dd, 1H, J=14Hz, one of C2-H), 2.25  (m, 

2H, C10-H), 1.93 (m, 1H, one of C8-H), 1.68-1.47 (m, 11H, C5-H, C6-H, one of C8-H, 

C18-H, one of C19-H, one of C20-H, C22-H), 1.29-1.25 (m, 11H, one of C19-H, one of 

C20-H, C6’-H, C16-CH3, C3’-OC-CH3), 0.91 (m, 1H, C11-H), 0.82 (t, 3H, C23-H); 
13

C 

NMR (176 MHz, CDCl3) δ: 203.40, 172.61, 163.71, 149.26, 144.85, 129.50, 129.27, 

124.20, 124.06, 115.34, 95.66, 82.18, 79.61, 78.54, 78.16, 75.64, 68.11, 67.94, 65.61, 

60.98, 59.17, 50.26, 47.48, 46.95, 46.33, 43.57, 40.77, 39.53, 38.75, 38.11, 33.45, 

31.82, 30.51, 28.05, 26.93, 24.68, 23.49, 17.83, 17.27, 15.75, 9.39; MS (MALDI) cal 

for C41H59FO9 [M+Na]
+
 737.403532, found [M+ Na]

+
 737.403716. 

Preparation of 7h 

Compound 5 (0.33 g, 0.54 mmol) and 1,4-di(2,2,2-trichloroacetimidatemethyl)ben- 

zene (0.26 g, 0.61 mmol) were dissolved in 15 mL dry CH2Cl2 with some molecular 

sieve under Ar. Then BF3·(C2H5)2O (0.13 mL, 1.02 mmol) was added at room 

temperature. The mixture was stirred for 20 h, then diluted with CH2Cl2 (15 mL) and 

washed with saturated sodium bicarbonate solution (3 × 10 mL). The combined 

organic layers were dried with Na2SO4 and evaporated under reduced pressure. The 

residue was purified by column chromatography on silica gel (200–300 mesh) to 

afford pure 7h (0.32 g, yield 68%). TLC (ethyl acetate : petroleum ether = 1:2, v:v). 

1
H NMR (400 MHz, CDCl3) δ: 9.70(s, 1H, N-H), 7.28(m, 4H, C3”-H, C4”-H, C6”-H, 

C7”-H,), 6.83(s, 1H, C13-H), 4.83(s, 1H, C1’-H), 4.76(m, 1H, C21-H), 4.59(s, 2H, 

C1”-H), 4.58(m, 2H, C8”-H), 4.17(m, 1H, C9-H), 3.69(m, 1H, C2’-H), 3.62(m, 1H, 

C17-H), 3.62-3.55(m, 5H, C3’-OCH2-, C4’-OCH3), 3.54(m, 1H, C5’-H), 3.53-3.52(m, 

4H, C4-H, C2’-OCH3), 3.50-3.49(m, 3H, C16-H, one of C2-H, C3-H), 3.44(m, 1H, 
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C3’-H), 3.03(m, 1H, C4’-H), 2.89(m, 1H, C12-H), 2.77(m, 1H, C7-H), 2.55(m, 1H, one 

of C8-H), 2.31(dd, 1H, J=14Hz, one of C2-H), 2.21(m, 2H, C10-H), 1.77-1.49(m, 11H, 

C5-H, C6-H, one of C8-H, C18-H, one of C19-H, one of C20-H, C22-H), 1.23-1.21(m, 

11H, one of C19-H, one of C20-H, C6’-H, C16-CH3, C3’-OC-CH3), 1.01(m, 1H, C11-H), 

0.77(t, 3H, C23-H); 
13

C NMR (176 MHz, CDCl3) δ: 202.70, 172.47, 171.10, 149.17, 

144.73, 136.07, 135.62, 128.44, 128.00, 127.79, 127.35, 99.38, 95.76, 82.13, 79.63, 

78.45, 78.33, 76.16, 75.69, 67.91, 65.61, 60.97, 60.34, 59.17, 58.96, 50.22, 47.01, 

46.31, 43.49, 40.74, 39.55, 38.75, 38.11, 34.16, 33.36, 30.57, 27.99, 26.88, 24.64, 

20.99, 17.80, 15.69, 14.16, 9.37; MS (MALDI) cal for C44H62Cl3NO10 [M+Na]
+
 

892.333151, found [M+ Na]
+
 892.333331. 

Preparation of 7i 

Compound 5 (0.38 g, 0.63 mmol) and 3-methoxybenzyl-2,2,2-trichloroacetimidate 

(0.21 g, 0.75 mmol) were dissolved in 15 mL dry CH2Cl2 with some molecular sieve 

under Ar. Then BF3·(C2H5)2O (0.12 mL, 1.01 mmol) was added at room temperature. 

The mixture was stirred for 24 h, then diluted with CH2Cl2 (15 mL) and washed with 

saturated sodium bicarbonate solution (3 × 10 mL). The combined organic layers were 

dried with Na2SO4 and evaporated under reduced pressure. The residue was purified 

by column chromatography on silica gel (200–300 mesh) to afford pure 7i (0.27 g, 

yield 59%). TLC (ethyl acetate : petroleum ether = 1:2, v:v). 
1
H NMR (400 MHz, 

CDCl3) δ: 7.65 (m, 1H, C6”-H), 7.45 (m, 1H, C7”-H), 7.20-7.16 (m, 2H, C3”-H, C5”-H), 

6.84 (s, 1H, C13-H), 5.21 (s, 2H, C1”-H), 4.73 (s, 1H, C1’-H), 4.59 (m, 1H, C21-H), 

4.14 (m, 1H, C9-H), 3.73 (s, 3H, C4”-OCH3), 3.71 (m, 1H, C2’-H), 3.65 (m, 1H, C17-H), 

3.63-3.57 (m, 5H, C3’-OCH2-, C4’-OCH3), 3.55 (m, 1H, C5’-H), 3.52 (m, 1H, C4-H), 

3.49 (s, 3H, C2’-OCH3), 3.46 (m, 1H, C3’-H), 3.42-3.40 (m, 3H, C16-H, one of C2-H, 

C3-H), 3.03 (m, 1H, C4’-H), 2.86 (m, 1H, C12-H), 2.51 (m, 1H, C7-H), 2.29 (m, 1H, 

one of C2-H), 2.18 (m, 2H, C10-H), 1.96 (m, 1H, one of C8-H), 1.78-1.42 (m, 11H, 

C5-H, C6-H, one of C8-H, C18-H, one of C19-H, one of C20-H, C22-H), 1.34-1.23 (m, 

11H, one of C19-H, one of C20-H, C6’-H, C16-CH3, C3’-OC-CH3), 1.04 (m, 1H, C11-H), 

0.90 (t, 3H, C23-H); 13C NMR (101 MHz, CDCl3) δ 202.42, 171.57, 162.70, 148.20, 

143.84, 139.12, 129.94, 119.07, 112.28, 112.12, 94.66, 81.17, 79.62, 78.60, 75.23, 
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74.62, 70.80, 66.93, 64.59, 59.95, 58.15, 54.18, 52.43, 49.25, 46.02, 45.32, 42.56, 

39.76, 38.53, 37.74, 37.11, 32.43, 30.90, 29.54, 28.67, 27.03, 23.67, 21.67, 18.14, 

16.83, 14.73, 8.37; MS (MALDI) cal for C42H62O10 [M+Na]
+
 749.423519, found [M+ 

Na]
+
 749.423777. 

Preparation of 7j 

Compound 5 (0.36 g, 0.59 mmol) and D-cellobioseoctaacetate-2,2,2-trichloroacetimi- 

date (0.53 g, 0.68 mmol) were dissolved in 15 mL dry CH2Cl2 with some molecular 

sieve under Ar. Then BF3·(C2H5)2O (0.13 mL, 1.02 mmol) was added at room 

temperature. The mixture was stirred for 12 h, then diluted with CH2Cl2 (15 mL) and 

washed with saturated sodium bicarbonate solution (3 × 10 mL). The combined 

organic layers were dried with Na2SO4 and evaporated under reduced pressure. The 

residue was purified by column chromatography on silica gel (200–300 mesh) to 

afford pure 7j (0.47 g, yield 65%). TLC (ethyl acetate : petroleum ether = 1:2, v:v). 
1
H 

NMR (400 MHz, CDCl3) δ: 6.89 (s, 1H, C13-H), 5.17 (m, 2H, C1”-H, C6”-H), 5.07 (m, 

1H, C8”-H), 4.92 (m, 2H, C2”-H, C7”-H), 4.80 (s, 1H, C1’-H), 4.61-4.57 (m, 2H, C21-H, 

C3”-H), 4.39 (m, 1H, C9”-H), 4.21 (m, 1H, C9-H), 4.14-4.03 (m, 6H, C5”-H, C10”-H, 

C5”-CH2-, C10”-CH2-), 3.79 (m, 1H, C4”-H), 3.71 (m, 1H, C2’-H), 3.60 (m, 1H, C17-H), 

3.56-3.49 (m, 10H, C3’-OCH2-, C4’-OCH3, C5’-H, C4-H, C2’-OCH3), 3.44 (m, 1H, 

C3’-H), 3.12-3.07 (m, 3H, C16-H, one of C2-H, C3-H), 2.93 (m, 1H, C4’-H), 2.81 (m, 

1H, C12-H), 2.35 (m, 1H, one of C2-H), 2.32 (m, 1H, C7-H), 2.24 (m, 2H, C10-H), 

2.04-1.98 (m, 21H, -OAc×5, -C-OAc×2), 1.92 (m, 1H, one of C8-H), 1.61-1.47 (m, 

11H, C5-H, C6-H, one of C8-H, C18-H, one of C19-H, one of C20-H, C22-H), 1.24-1.14 

(m, 11H, one of C19-H, one of C20-H, C6’-H, C16-CH3, C3’-OC-CH3), 1.03 (m, 1H, 

C11-H), 0.81 (t, 3H, C23-H); 
13

C NMR (101 MHz, CDCl3) δ 202.31, 172.20, 170.80, 

170.25, 169.98, 169.64, 169.30, 169.10, 168.84, 149.55, 144.52, 101.42, 100.56, 

95.69, 82.00, 79.53, 78.32, 76.42, 76.16, 75.52, 72.76, 72.57, 72.45, 71.91, 71.71, 

71.45, 67.78, 65.34, 61.82, 61.43, 60.75, 60.13, 58.99, 50.00, 46.93, 46.29, 43.18, 

40.71, 39.41, 38.63, 37.94, 33.85, 33.02, 30.16, 28.09, 26.82, 24.42, 21.95, 20.92, 

20.81, 20.61, 20.53, 20.44, 20.33, 20.30, 17.67, 16.19, 15.59, 14.04, 9.26; MS 

(MALDI) cal for C60H88O26 [M+Na]
+
 1247.545604, found [M+ Na]

+
 1247.545361. 
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Preparation of 7k 

Compound 5 (0.34 g, 0.56 mmol) and β-D-ribofuranose-1,2,3,5-tetraacetate-2,2,2- 

trichloroacetimidate (0.26 g, 0.62 mmol) were dissolved in 15 mL dry CH2Cl2 with 

some molecular sieve under Ar. Then BF3·(C2H5)2O (0.12 mL, 1.01 mmol) was added 

at room temperature. The mixture was stirred for 16 h, then diluted with CH2Cl2 (15 

mL) and washed with saturated sodium bicarbonate solution (3 × 10 mL). The 

combined organic layers were dried with Na2SO4 and evaporated under reduced 

pressure. The residue was purified by column chromatography on silica gel (200–300 

mesh) to afford pure 7k (0.32 g, yield 67%). TLC (ethyl acetate : petroleum ether = 

1:3, v:v). 
1
H NMR (400 MHz, CDCl3) δ: 6.80 (s, 1H, C13-H), 6.71 (m, 1H, C1”-H), 

5.40-4.80 (m, 3H, C2”-H, C3”-H, C4”-H), 4.74  (s, 1H, C1’-H), 4.57 (m, 1H, C21-H), 

4.33-4.02 (m, 4H, C1”-H, C9-H, C4”-CH2-), 3.69-3.54 (m, 7H, C2’-H, C17-H, 

C3’-OCH2-, C4’-OCH3), 3.50-3.42 (m, 6H, C5’-H, C4-H, C2’-OCH3, C3’-H), 3.08-2.99 

(m, 3H, C16-H, one of C2-H, C3-H), 2.86 (m, 1H, C4’-H), 2.74 (m, 1H, C12-H), 2.52 (m, 

1H, C7-H), 2.28 (dd, J1=6.6Hz, J2=1.4Hz, 1H, one of C2-H), 2.16 (m, 2H, C10-H), 

2.04-1.97 (m, 6H, C2”-OAc, C3”-OAc), 1.74 (m, 3H, C4”-OAc), 1.66 (m, 1H, one of 

C8-H), 1.56-1.29 (m, 11H, C5-H, C6-H, one of C8-H, C18-H, one of C19-H, one of 

C20-H, C22-H), 1.18-1.06 (m, 11H, one of C19-H, one of C20-H, C6’-H, C16-CH3, 

C3’-OC-CH3), 0.96 (m, 1H, C11-H), 0.75 (t, J=7.6Hz, 3H, C23-H); 
13

C NMR (101 

MHz, CDCl3) δ 201.73, 171.51, 170.14, 169.53, 168.75, 148.16, 143.78, 98.40, 94.79, 

81.29, 81.18, 80.99, 78.66, 77.50, 75.19, 74.72, 67.49, 66.95, 64.66, 64.58, 59.98, 

59.38, 58.20, 49.26, 48.16, 46.05, 45.34, 42.53, 39.78, 38.59, 37.79, 33.20, 32.40, 

29.62, 27.03, 25.92, 23.67, 20.03, 19.85, 19.70, 19.59, 16.83, 14.75, 14.71, 8.39; MS 

(MALDI) cal for C45H68O16 [M+Na]
+
 887.439947, found [M+ Na]

+
 887.440211. 

Preparation of 7l 

Compound 5 (0.33 g, 0.54 mmol) and β-D-glucosepentaacetate-2,2,2-trichloro- 

acetimidate (0.28 g, 0.45 mmol) were dissolved in 15 mL dry CH2Cl2 with some 

molecular sieve under Ar. Then BF3·(C2H5)2O (0.14 mL, 1.03 mmol) was added at 

room temperature. The mixture was stirred for 18 h, then diluted with CH2Cl2 (15 mL) 

and washed with saturated sodium bicarbonate solution (3 × 10 mL). The combined 
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organic layers were dried with Na2SO4 and evaporated under reduced pressure. The 

residue was purified by column chromatography on silica gel (200–300 mesh) to 

afford pure 7l (0.32 g, yield 63%). TLC (ethyl acetate : petroleum ether = 1:2, v:v). 
1
H 

NMR (400 MHz, CDCl3) δ: 6.82 (s, 1H, C13-H), 5.26 (m, 4H, C1”-H, C2”-H, C3”-H, 

C4”-H,), 4.92 (m, 1H, C5”-H), 4.73 (s, 1H, C1’-H), 4.59 (m, 1H, C21-H), 4.15 (m, 1H, 

C9-H), 3.65 (m, 1H, C2’-H), 3.55 (m, 1H, C17-H), 3.53-3.36 (m, 11H, C3’-OCH2-, 

C4’-OCH3, C5’-H, C4-H, C2’-OCH3, C3’-H), 3.29 (m, 1H, one of C2-H), 3.08-3.00 (m, 

2H, C16-H, C3-H), 2.88 (m, 1H, C4’-H), 2.75 (m, 1H, C12-H), 2.50 (m, 1H, C7-H), 

2.36-2.12 (m, 3H, one of C2-H, C10-H), 2.03-1.27 (m, 23H, one of C8-H, one of C19-H, 

one of C20-H, C6’-H, C16-CH3, C3’-OC-CH3, C5-H, C6-H, one of C8-H, C18-H, one of 

C19-H, one of C20-H, C22-H), 1.04 (d, 2H, J=6.8Hz, C1”-CH2-), 0.95 (m, 1H, C11-H), 

0.74 (t, 3H, J=7.6Hz, C23-H);
 13

C NMR (101 MHz, CDCl3) δ 201.54, 172.40, 170.99, 

170.48, 163.49, 149.30, 145.01, 95.78, 95.71, 82.10, 79.57, 78.40, 78.36, 76.33, 75.75, 

75.58, 74.86, 74.68, 67.83, 65.44, 60.85, 60.26, 59.05, 53.46, 50.04, 46.42, 45.57, 

43.19, 40.90, 39.47, 38.70, 37.96, 32.86, 32.45, 29.89, 28.15, 26.88, 24.42, 21.46, 

20.92, 20.91, 20.59, 20.40, 17.73, 15.95, 15.65, 14.10, 9.29; MS (MALDI) cal for 

C48H72O18 [M+Na]
+
 959.461086, found [M+ Na]

+
 959.461240. 

Preparation of 8b 

Compound 5 (0.36 g, 0.59 mmol), propionyl chloride (0.05 g, 0.64 mmol) and 

4-dimethylaminopyridine (DMAP, 0.17 g, 1.39 mmol) were added to 15 mL CH2Cl2 

under Ar, then the mixture was heated to reflux. After about 8 h, the mixture was 

diluted with CH2Cl2 (15 mL) and washed with saturated sodium bicarbonate solution 

(3 × 10 mL). The combined organic layers were dried with Na2SO4 and evaporated 

under reduced pressure. The residue was purified by column chromatography on silica 

gel (200–300 mesh) to afford pure 8b (0.34 g, yield 87%). TLC (ethyl acetate : 

petroleum ether = 1:3, v:v). 1H NMR (400 MHz, CDCl3) δ: 6.75 (s, 1H, C13-H), 4.86 

(s, 1H, C1’-H), 4.67 (m, 1H, C21-H), 4.51 (m, 1H, C9-H), 4.07 (m, 1H, C2’-H), 3.58 (m, 

1H, C17-H), 3.50-3.31 (m, 11H, C3’-OCH2-, C4’-OCH3, C5’-H, C4-H, C2’-OCH3, C3’-H), 

3.24 (m, 1H, C16-H), 3.00-2.95 (m, 2H, one of C2-H, C3-H), 2.81 (m, 1H, C4’-H), 2.68 

(m, 1H, C12-H), 2.44 (m, 1H, one of C2-H), 2.25-2.14 (m, 4H, C7-H, C10-H, one of 
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C8-H), 1.68-1.32 (m, 11H, C5-H, C6-H, one of C8-H, C18-H, one of C19-H, one of 

C20-H, C22-H), 1.13-0.96 (m, 17H, one of C19-H, one of C20-H, C6’-H, C16-CH3, 

C3’-OC-CH3, C11-H, C2”-H, C3”-H), 0.67 (t, J=7.4Hz, 3H, C23-H); 
13

C NMR (101 

MHz, CDCl3) δ 201.41, 173.70, 172.34, 149.05, 145.00, 95.73, 82.07, 79.55, 78.37, 

75.59, 74.53, 67.80, 65.37, 60.75, 58.97, 50.02, 47.74, 46.35, 45.54, 43.20, 40.83, 

39.44, 38.66, 37.95, 32.82, 32.47, 29.93, 28.07, 27.56, 27.03, 24.40, 21.37, 17.65, 

15.94, 15.57, 9.22, 8.81; MS (MALDI) cal for C37H58O10 [M+Na]
+
 685.392219, found 

[M+ Na]
+
 685.392352. 

Preparation of 8c 

Compound 5 (0.36 g, 0.59 mmol), 2-thiophenoyl chloride (0.11 g, 0.75 mmol) and 

DMAP (0.17 g, 1.39 mmol) were added to 15 mL CH2Cl2 under Ar, then the mixture 

was heated to reflux. After about 11 h, the mixture was diluted with CH2Cl2 (15 mL) 

and washed with saturated sodium bicarbonate solution (3 × 10 mL). The combined 

organic layers were dried with Na2SO4 and evaporated under reduced pressure. The 

residue was purified by column chromatography on silica gel (200–300 mesh) to 

afford pure 8c (0.31 g, yield 74%). TLC (ethyl acetate : petroleum ether = 1:4, v:v). 

1
H NMR (400 MHz, CDCl3) δ: 7.74 (d, 1H, C3”-H), 7.50 (d, 1H, C5”-H), 7.04 (m, 

1H, C4”-H), 6.86 (s, 1H, C13-H), 4.74 (s, 1H, C1’-H), 4.61 (m, 1H, C21-H), 4.14 (m, 

1H, C9-H), 3.65 (m, 1H, C2’-H), 3.55 (m, 1H, C17-H), 3.50-3.48 (m, 6H, C3’-OCH2-, 

C4’-OCH3, C5’-H), 3.44-3.38 (m, 8H, C4-H, C2’-OCH3, C3’-H, C16-H, one of C2-H, 

C3-H), 3.08 (m, 1H, C4’-H), 2.77 (m, 1H, C12-H), 2.51 (m, 1H, C7-H), 2.31 (s, 1H, one 

of C2-H), 2.21 (m, 2H, C10-H), 1.89 (m, 1H, one of C8-H), 1.65-1.39 (m, 11H, C5-H, 

C6-H, one of C8-H, C18-H, one of C19-H, one of C20-H, C22-H), 1.23-1.17 (m, 11H, 

one of C19-H, one of C20-H, C6’-H, C16-CH3, C3’-OC-CH3), 0.97 (m, 1H, C11-H), 0.74 

(t, 3H, C23-H); 
13

C NMR (101 MHz, CDCl3) δ: 201.34, 172.43, 161.63, 149.33, 

145.02, 133.78, 133.35, 132.36, 127.75, 95.85, 82.17, 79.62, 78.46, 76.32, 75.72, 

67.89, 65.46, 60.86, 59.08, 50.13, 47.85, 46.41, 45.81, 43.33, 40.90, 39.53, 38.74, 

38.06, 32.94, 32.58, 30.02, 28.13, 26.91, 24.50, 21.43, 17.76, 16.15, 15.67, 9.32; MS 

(MALDI) cal for C39H56O10S [M+Na]
+
 739.348640, found [M+ Na]

+
 739.348619. 
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Preparation of 8d 

Compound 5 (0.34 g, 0.56 mmol), 3-fluorobenzoyl chloride (0.09 g, 0.57 mmol) and 

DMAP (0.09 g, 0.74 mmol) were added to 15 mL CH2Cl2 under Ar, then the mixture 

was heated to reflux. After about 5 h, the mixture was diluted with CH2Cl2 (15 mL) 

and washed with saturated sodium bicarbonate solution (3 × 10 mL). The combined 

organic layers were dried with Na2SO4 and evaporated under reduced pressure. The 

residue was purified by column chromatography on silica gel (200–300 mesh) to 

afford pure 8d (0.34 g, yield 83%). TLC (ethyl acetate : petroleum ether = 1:3, v:v). 

1
H NMR (400 MHz, CDCl3) δ: 7.79-7.17 (d, 4H, C3”-H, C4”-H, C6”-H, C7”-H), 6.85 (s, 

1H, C13-H), 4.76 (s, 1H, C1’-H), 4.61 (m, 1H, C21-H), 4.14 (m, 1H, C9-H), 4.02 (m, 1H, 

C2’-H), 3.64 (m, 1H, C17-H), 3.56-3.49 (m, 7H, C3’-OCH2-, C4’-OCH3, C5’-H, C4-H), 

3.43-3.40 (m, 4H, C2’-OCH3, C3’-H), 3.11-3.05 (m, 3H, C16-H, one of C2-H, C3-H), 

2.89 (m, 1H, C4’-H), 2.77 (m, 1H, C12-H), 2.50 (s, 1H, one of C2-H), 2.31 (m, 1H, 

C7-H), 2.19 (m, 2H, C10-H), 1.95 (m, 1H, one of C8-H), 1.73-1.38 (m, 11H, C5-H, 

C6-H, one of C8-H, C18-H, one of C19-H, one of C20-H, C22-H), 1.24-1.16 (m, 11H, 

one of C19-H, one of C20-H, C6’-H, C16-CH3, C3’-OC-CH3), 0.94 (m, 1H, C11-H), 0.73 

(t, 3H, C23-H); 
13

C NMR (101 MHz, CDCl3) δ: 201.32, 172.49, 168.92, 163.65, 

149.43, 145.00, 130.04, 129.96, 125.72, 116.83, 116.61, 95.74, 82.22, 79.54, 78.45, 

76.02, 75.72, 67.85, 65.48, 60.80, 58.98, 50.13, 47.82, 46.38, 45.75, 43.31, 40.88, 

39.52, 38.69, 38.00, 34.85, 32.56, 30.01, 28.09, 26.87, 24.45, 21.39, 17.66, 16.14, 

15.56, 9.25; MS (MALDI) cal for C41H57FO10 [M+Na]
+
 751.382797, found [M+ Na]

+
 

751.382804. 

Preparation of 8e 

Compound 5 (0.38 g, 0.63 mmol), 2,4-difluorobenzoyl chloride (0.15 g, 0.85 mmol) 

and DMAP (0.18 g, 1.47 mmol) were added to 15 mL CH2Cl2 under Ar, then the 

mixture was heated to reflux. After about 4 h, the mixture was diluted with CH2Cl2 

(15 mL) and washed with saturated sodium bicarbonate solution (3 × 10 mL). The 

combined organic layers were dried with Na2SO4 and evaporated under reduced 

pressure. The residue was purified by column chromatography on silica gel (200–300 

mesh) to afford pure 8e (0.41 g, yield 87%). TLC (ethyl acetate : petroleum ether = 
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1:4, v:v). 
1
H NMR (400 MHz, CDCl3) δ: 7.92 (m, 1H, C7”-H), 6.86-6.76 (m, 3H, 

C4”-H, C6”-H, C13-H), 4.74 (s, 1H, C1’-H), 4.61 (m, 1H, C21-H), 4.14 (m, 1H, C9-H), 

3.65-3.24 (m, 13H, C2’-H, C17-H, C3’-OCH2-, C4’-OCH3, C5’-H, C4-H, C2’-OCH3, 

C3’-H), 3.10-2.90 (m, 3H, C16-H, one of C2-H, C3-H), 2.76 (m, 1H, C4’-H), 2.51 (s, 1H, 

one of C2-H), 2.35-1.93 (m, 3H, C7-H, C10-H), 1.77-1.44 (m, 13H, C12-H, one of C8-H, 

C5-H, C6-H, one of C8-H, C18-H, one of C19-H, one of C20-H, C22-H), 1.19-1.13 (m, 

11H, one of C19-H, one of C20-H, C6’-H, C16-CH3, C3’-OC-CH3), 0.95 (m, 1H, C11-H), 

0.74 (m, 3H, C23-H); 
13

C NMR (101 MHz, CDCl3) δ 201.45, 172.53, 166.87, 163.16, 

161.51, 149.44, 144.97, 134.02, 133.91, 111.68, 105.22, 95.80, 82.18, 79.65, 78.47, 

76.43, 75.66, 67.92, 65.53, 60.96, 59.15, 50.16, 46.49, 45.71, 43.33, 40.92, 39.57, 

38.76, 38.07, 33.02, 32.71, 30.12, 28.16, 26.94, 24.53, 21.32, 20.64, 17.79, 16.43, 

15.71, 9.37; MS (MALDI) cal for C41H56F2O10 [M+Na]
+
 769.373375, found [M+ 

Na]
+
 769.373368. 

Preparation of 8f 

Compound 5 (0.51 g, 0.84 mmol), 4-nitrobenzoyl chloride (0.21 g, 1.13 mmol) and 

DMAP (0.19 g, 1.56 mmol) were added to 15 mL CH2Cl2 under Ar, then the mixture 

was heated to reflux. After about 2 h, the mixture was diluted with CH2Cl2 (15 mL) 

and washed with saturated sodium bicarbonate solution (3 × 10 mL). The combined 

organic layers were dried with Na2SO4 and evaporated under reduced pressure. The 

residue was purified by column chromatography on silica gel (200–300 mesh) to 

afford pure 8f (0.56 g, yield 89%). TLC (ethyl acetate : petroleum ether = 1:3, v:v). 
1
H 

NMR (400 MHz, CDCl3) δ: 8.32-8.24 (m, 4H, C3”-H, C4”-H, C6”-H, C7”-H), 6.97 (s, 

1H, C13-H), 4.83 (s, 1H, C1’-H), 4.72 (m, 1H, C21-H), 4.24 (m, 1H, C9-H), 3.74-3.47 

(m, 13H, C2’-H, C17-H, C3’-OCH2-, C4’-OCH3, C5’-H, C4-H, C2’-OCH3, C3’-H), 

3.20-3.00 (m, 3H, C16-H, one of C2-H, C3-H), 2.89 (m, 1H, C4’-H), 2.61 (m, 1H, 

C12-H), 2.42-2.21 (m, 3H, one of C2-H, C10-H), 1.89-1.49 (m, 13H, C7-H, C8-H, C5-H, 

C6-H, C18-H, one of C19-H, one of C20-H, C22-H), 1.27-1.20 (m, 11H, one of C19-H, 

one of C20-H, C6’-H, C16-CH3, C3’-OC-CH3), 1.08 (m, 1H, C11-H), 0.83 (t, J=7.2 Hz, 

3H, C23-H); 
13

C NMR (101 MHz, CDCl3) δ 200.99, 172.36, 164.03, 150.48, 149.48, 

144.99, 135.58, 130.65, 123.50, 95.78, 82.11, 79.65, 78.40, 76.77, 76.20, 75.55, 67.86, 
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65.44, 60.89, 59.10, 50.14, 46.45, 45.65, 43.26, 40.90, 39.51, 38.73, 38.01, 32.85, 

32.52, 30.04, 28.15, 26.91, 24.47, 22.59, 21.44, 20.61, 17.77, 16.20, 15.69, 9.35; MS 

(MALDI) cal for C41H57NO12 [M+Na]
+
 778.377297, found [M+ Na]

+
 778.377181. 

Preparation of 8g 

Compound 5 (0.38 g, 0.63 mmol), 3-methylbenzoyl chloride (0.13 g, 0.84 mmol) and 

DMAP (0.14 g, 1.14 mmol) were added to 15 mL CH2Cl2 under Ar, then the mixture 

was heated to reflux. After about 9 h, the mixture was diluted with CH2Cl2 (15 mL) 

and washed with saturated sodium bicarbonate solution (3 × 10 mL). The combined 

organic layers were dried with Na2SO4 and evaporated under reduced pressure. The 

residue was purified by column chromatography on silica gel (200–300 mesh) to 

afford pure 8g (0.37 g, yield 81%). TLC (ethyl acetate : petroleum ether = 1:3, v:v). 

1
H NMR (400 MHz, CDCl3) δ: 7.84 (d, 1H, C7”-H); 7.79 (s, 1H, C3”-H), 7.30-7.25 (m, 

2H, C5”-H, C6”-H), 6.84 (s, 1H, C13-H), 4.74 (s, 1H, C1’-H), 4.61 (m, 1H, C21-H), 4.13 

(m, 1H, C9-H), 3.65 (m, 1H, C17-H), 3.57-3.38 (m, 12H, C2’-H, C3’-OCH2-, C4’-OCH3, 

C5’-H, C4-H, C2’-OCH3, C3’-H), 3.12-3.03 (m, 2H, C16-H, one of C2-H), 2.90 (m, 1H, 

C4’-H), 2.78 (m, 1H, C12-H), 2.50 (m, 1H, one of C2-H), 2.33-2.28 (m, 6H, C7-H, 

C3-H, C4”-CH3, one of C8-H), 2.17 (m, 2H, C10-H), 1.78-1.40 (m, 11H, C5-H, C6-H, 

one of C8-H, C18-H, one of C19-H, one of C20-H, C22-H), 1.20-1.10 (m, 11H, one of 

C19-H, one of C20-H, C6’-H, C16-CH3, C3’-OC-CH3), 0.94 (m, 1H, C11-H), 0.74 (t, 

J=7.2 Hz, 3H, C23-H); 
13

C NMR (101 MHz, CDCl3) δ 200.63, 171.60, 165.18, 148.33, 

144.15, 137.16, 132.70, 129.61, 129.11, 127.29, 126.26, 125.73, 94.80, 81.22, 78.66, 

77.49, 74.68, 74.44, 66.94, 64.56, 60.00, 58.17, 49.16, 45.50, 44.92, 42.35, 39.96, 

38.56, 37.79, 37.08, 32.00, 31.68, 29.07, 27.22, 25.96, 23.54, 20.56, 20.25, 16.82, 

15.26, 14.74, 8.41; MS (MALDI) cal for C42H60O10 [M+Na]
+
 747.407896, found [M+ 

Na]
+
 747.407790. 

Preparation of 8h 

Compound 5 (0.34 g, 0.56 mmol), 4-cyanobenzoyl chloride (0.12 g, 0.72 mmol) and 

DMAP (0.15 g, 1.23 mmol) were added to 15 mL CH2Cl2 under Ar, then the mixture 

was heated to reflux. After about 2 h, the mixture was diluted with CH2Cl2 (15 mL) 

and washed with saturated sodium bicarbonate solution (3 × 10 mL). The combined 
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organic layers were dried with Na2SO4 and evaporated under reduced pressure. The 

residue was purified by column chromatography on silica gel (200–300 mesh) to 

afford pure 8h (0.37 g, yield 90%). TLC (ethyl acetate : petroleum ether = 2:5, v:v). 

1
H NMR (400 MHz, CDCl3) δ: 8.18 (d, 2H, C3”-H, C7”-H), 7.79 (d, 2H, C4”-H, C6”-H), 

6.95 (s, 1H, C13-H), 4.83 (s, 1H, C1’-H), 4.71 (m, 1H, C21-H), 4.24 (m, 1H, C9-H), 

3.75-3.47 (m, 13H, C2’-H, C17-H, C3’-OCH2-, C4’-OCH3, C5’-H, C4-H), 3.43-3.40 (m, 

4H, C2’-OCH3, C3’-H), 3.20-3.10 (m, 2H, C16-H, one of C2-H), 2.99 (m, 1H, C3-H), 

2.88 (m, 1H, C4’-H), 2.59 (m, 1H, C12-H), 2.48-2.04 (m, 4H, one of C2-H, C7-H, 

C10-H), 1.84-1.50 (m, 12H, one of C8-H, C5-H, C6-H, one of C8-H, C18-H, one of 

C19-H, one of C20-H, C22-H), 1.28-1.19 (m, 11H, one of C19-H, one of C20-H, C6’-H, 

C16-CH3, C3’-OC-CH3), 1.05 (m, 1H, C11-H), 0.83 (t, J=7.6 Hz, 3H, C23-H); 
13

C NMR 

(101 MHz, CDCl3) δ 201.00, 172.33, 164.26, 149.41, 144.99, 134.01, 132.20, 130.05, 

117.80, 116.36, 95.87, 95.79, 82.10, 79.66, 78.39, 76.56, 76.18, 75.55, 67.85, 65.42, 

60.88, 59.09, 50.12, 46.43, 45.65, 43.25, 40.90, 39.49, 38.73, 32.51, 31.81, 30.03, 

28.14, 26.90, 24.46, 22.58, 21.44, 17.77, 16.18, 15.69, 14.05, 9.35; MS (MALDI) cal 

for C42H57NO10 [M+Na]
+
 758.387468, found [M+ Na]

+
 758.387492. 

Preparation of 8i 

Compound 5 (0.41 g, 0.68 mmol), 4-methoxybenzoyl chloride (0.15 g, 0.88 mmol) 

and DMAP (0.16 g, 1.31 mmol) were added to 15 mL CH2Cl2 under Ar, then the 

mixture was heated to reflux. After about 8 h, the mixture was diluted with CH2Cl2 

(15 mL) and washed with saturated sodium bicarbonate solution (3 × 10 mL). The 

combined organic layers were dried with Na2SO4 and evaporated under reduced 

pressure. The residue was purified by column chromatography on silica gel (200–300 

mesh) to afford pure 8i (0.40 g, yield 79%). TLC (ethyl acetate : petroleum ether = 1:3, 

v:v). 
1
H NMR (400 MHz, CDCl3) δ: 8.01 (d, 2H, C3”-H, C7”-H), 6.94-6.92 (m, 3H, 

C4”-H, C6”-H, C13-H), 4.82 (s, 1H, C1’-H), 4.70  (m, 1H, C21-H), 4.23 (m, 1H, C9-H), 

3.86 (s, 3H, C5”-OCH3), 3.75-3.46 (m, 13H, C2’-H, C17-H, C3’-OCH2-, C4’-OCH3, 

C5’-H, C4-H, C2’-OCH3, C3’-H), 3.21-2.98 (m, 3H, C16-H, one of C2-H, C3-H), 2.87 (m, 

1H, C4’-H), 2.58 (m, 1H, C12-H), 2.42-2.16 (m, 3H, one of C2-H, C7-H, one of C10-H), 

1.87-1.42 (m, 13H, one of C10-H, one of C8-H, C5-H, C6-H, one of C8-H, C18-H, one 
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of C19-H, one of C20-H, C22-H), 1.28-1.17 (m, 11H, one of C19-H, one of C20-H, C6’-H, 

C16-CH3, C3’-OC-CH3), 1.06 (m, 1H, C11-H), 0.82  (t, J=7.6Hz, 3H, C23-H); 
13

C 

NMR (101 MHz, CDCl3) δ 201.56, 172.46, 165.67, 163.35, 149.15, 145.13, 131.54, 

122.63, 113.59, 95.80, 82.14, 79.67, 78.44, 76.36, 75.63, 75.04, 67.89, 65.47, 60.92, 

59.13, 55.36, 53.46, 50.12, 46.45, 45.92, 43.31, 40.92, 39.52, 38.76, 38.04, 32.92, 

32.66, 30.07, 28.19, 26.93, 24.52, 22.62, 21.53, 17.80, 16.17, 15.72, 9.38; MS 

(MALDI) cal for C42H60O11 [M+Na]
+
 763.402783, found [M+ Na]

+
 763.402919. 
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