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Figure S1:  1H-NMR Spectrum of Compound 1

Figure S2:  13C NMR spectrum of Compound 1
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Figure S3:  DEPT-135 spectrum of Compound 1

Figure S4:  HSQC spectrum of Compound 1
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Figure S5:  1H-1H COSY spectrum of Compound 1

Figure S6:  HMBC spectrum of Compound 1
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Figure S7:  NOESY spectrum of Compound 1

Figure S8:  HR-ESI-MS spectrum of Compound 1
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Figure S9:  1H-NMR Spectrum of Compound 2

Figure S10:  13C NMR spectrum of Compound 2
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Figure S11:  DEPT-135 spectrum of Compound 2

Figure S12:  HSQC spectrum of Compound 2
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Figure S13:  1H-1H COSY spectrum of Compound 2

Figure S14:  HMBC spectrum of Compound 2
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Figure S21:  1H-1H COSY spectrum of Compound 3

Figure S22:  HMBC spectrum of Compound 3
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Figure S23:  NOESY spectrum of Compound 3

Figure S24:  HR-ESI-MS spectrum of Compound 3
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Figure S25:  1H-NMR Spectrum of Compound 4

Figure S26:  13C NMR spectrum of Compound 4
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Figure S27:  DEPT-135 spectrum of Compound 4

Figure S28:  HSQC spectrum of Compound 4
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Figure S29:  1H-1H COSY spectrum of Compound 4

Figure S30:  HMBC spectrum of Compound 4
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Figure S31:  NOESY spectrum of Compound 4

Figure S32:  HR-ESI-MS spectrum of Compound 4
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Figure S33:  1H-NMR Spectrum of Compound 5

Figure S34:  13C NMR spectrum of Compound 5
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Figure S35:  DEPT-135 spectrum of Compound 5

Figure S36:  HSQC spectrum of Compound 5
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Figure S37:  1H-1H COSY spectrum of Compound 5

Figure S38:  HMBC spectrum of Compound 5
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Figure S39:  NOESY spectrum of Compound 5

Figure S40:  HR-ESI-MS spectrum of Compound 5
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Figure S41:  1H-NMR Spectrum of Compound 6

Figure S42:  13C NMR spectrum of Compound 6
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Figure S43:  DEPT-135 spectrum of Compound 6

Figure S44:  HSQC spectrum of Compound 6
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Figure S45:  1H-1H COSY spectrum of Compound 6

Figure S46:  HMBC spectrum of Compound 6
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Figure S47:  NOESY spectrum of Compound 6

Figure S48:  HR-ESI-MS spectrum of Compound 6
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Figure S49:  1H-NMR Spectrum of Compound 7

Figure S50:  13C NMR spectrum of Compound 7
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Figure S51:  DEPT-135 spectrum of Compound 7

Figure S52:  HSQC spectrum of Compound 7
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Figure S53:  1H-1H COSY spectrum of Compound 7

Figure S54:  HMBC spectrum of Compound 7
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Figure S55:  NOESY spectrum of Compound 7

Figure S56:  HR-ESI-MS spectrum of Compound 7
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Figure S57:  1H-NMR Spectrum of Compound 8

Figure S58:  13C NMR spectrum of Compound 8
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Figure S59:  DEPT-135 spectrum of Compound 8

Figure S60:  HSQC spectrum of Compound 8
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Figure S61:  1H-1H COSY spectrum of Compound 8

Figure S62:  HMBC spectrum of Compound 8
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Figure S63:  NOESY spectrum of Compound 8

Figure S64:  HR-ESI-MS spectrum of Compound 8
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Figure S65:  1H-NMR Spectrum of Compound 9

Figure S66:  13C NMR spectrum of Compound 9
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Figure S67:  DEPT-135 spectrum of Compound 9

Figure S68:  HSQC spectrum of Compound 9
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Figure S69:  1H-1H COSY spectrum of Compound 9

Figure S70:  HMBC spectrum of Compound 9
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Figure S71:  NOESY spectrum of Compound 9

Figure S72:  HR-ESI-MS spectrum of Compound 9
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Figure S73:  1H-NMR Spectrum of Compound 10

Figure S74:  13C NMR spectrum of Compound 10
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Figure S75:  DEPT-135 spectrum of Compound 10

Figure S76:  HSQC spectrum of Compound 10
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Figure S77:  1H-1H COSY spectrum of Compound 10

Figure S78:  HMBC spectrum of Compound 10
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Figure S79:  NOESY spectrum of Compound 10

Figure S80:  HR-ESI-MS spectrum of Compound 10
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Figure S81:  1H-NMR Spectrum of Compound 11

Figure S82:  13C NMR spectrum of Compound 11
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Figure S83:  DEPT-135 spectrum of Compound 11

Figure S84:  HSQC spectrum of Compound 11
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Figure S85:  1H-1H COSY spectrum of Compound 11

Figure S86:  HMBC spectrum of Compound 11
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Figure S87:  NOESY spectrum of Compound 11

Figure S88:  HR-ESI-MS spectrum of Compound 11
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Figure S89:  1H-NMR Spectrum of Compound 12

Figure S90:  13C NMR spectrum of Compound 12
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Figure S91:  DEPT-135 spectrum of Compound 12

Figure S92:  HSQC spectrum of Compound 12



51

Figure S93:  1H-1H COSY spectrum of Compound 12

Figure S94:  HMBC spectrum of Compound 12
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Figure S95:  NOESY spectrum of Compound 12

Figure S96:  HR-ESI-MS spectrum of Compound 12



53

OHO

OH

OCH3H3CO
2α

COSY HMBC NOESY

14
6β

8β
7α

15β

O

OH

OH

HO

HO

Figure S97:  Key HMBC, 1H-1H COSY and NOESY correlations of 4

Table S1 Cytotoxic activity of compounds 1-5 and 12 against HepG2, HeLa and MCF-7 cell lines in vitro

IC50 (μM) IC50 (μM)
Compounds

HepG2 Hela MCF-7
Compounds

HepG2 Hela MCF-7

1 37.4±3.4 >50 >50 5 >50 >50 >50

2 41.8±4.9 >50 >50 12 26.4±.2.1 38.8±3.6 42.6±5.1

3 30.5±2.8 >50 >50 cisplatin 9.4±1.4 8.4±1.2 12.8±2.3

4 >50 >50 >50
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Cytotoxicity assay

The cytotoxicity of compounds (1-5 and 12) against the HepG2, Hela and MCF-7 cell lines were tested 

by MTT method according to the previous study.1 Briefly, HepG2, Hela and MCF-7 cells (1×105 cells/well) 

were seeded into 96-well plates and incubated for 24 h. The above three cell lines were exposed to the test 

compound with serially increased concentrations of 1, 5, 10, 25 and 50μM in triplicate. After incubation for 

24 h, the cells were treated with MTT solution (5 mg/mL) for another 4 h. DMSO was added to dissolve the 

formazan crystals after removing the supernatant. The absorbance was detected with a microplate reader at 

570 nm and Cisplatin (sigma) was used as a positive control.

(1) Ye, Y.; Dawa, D.; Liu, G. H.; Zhao, M.; Tseden, D.; Gu, Y. C.; Ding, L. S.; Cao, Z. X.; Zhou, Y. J. 

Nat. Prod. 2018, 81(9), 1992-2003.


