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Table S1: Cytotoxic assay results for compounds against human cancer cells [IC50 (µM)]

Compound HCT-8 HCT-8/T A2780 A2780/T MDA-MB-231

1 >100 >100 >100 >100 >100

3 >100 >100 >100 >100 >100

8 >100 >100 >100 >100 >100

10 >100 >100 >100 >100 >100

11 70.14 64.14 62.04 82.17 >100

14 >100 >100 >100 >100 >100

15 >100 >100 >100 >100 >100

16 >100 >100 >100 >100 94.51 

20 >100 >100 >100 >100 >100

23 68.84 >100 64.18 77.80 37.68 

25 >100 >100 >100 >100 >100

27 >100 >100 >100 >100 >100

Cisplatin 15.43 21.98 8.54 9.26 6.25
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Table S2: HIV-inhibitory bioassay results for tested compounds

Compound HIV-1 inhibitory rate 
(100μM)

HIV-1 inhibitory rate 
(20μM) IC50 (μM) CC50 (μM)

1 53.74 ± 7.31 17.49 ± 6.93 NA NT 

3 15.15 ± 19.49 NA NA NT 

8 NA NA NA NT 

10 40.69 ± 2.25 NA NA NT 

11 98.56 ± 0.81 24.47 ± 5.04 NA NT 

14 59.33 ± 1.54 NA NA NT 

20 31.83 ± 3.20 NA NA NT 

23 97.57 ± 2.67 14.77 ± 5.91 NA NT 

24 31.83 ± 2.58 14.34 ± 3.92 NA NT 

25 99.44 ± 0.77 NA NA NT 

27 23.86 ± 2.89 NA NA NT 

NA = No activity；NT = None tested
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HR-ESIMS for compound 1
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HR-ESIMS for compound 1
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1H NMR (400 MHz) spectrum of compound 1 in CDCl3
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1H NMR (400 MHz) spectrum of compound 1 in CDCl3
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1H NMR (400 MHz) spectrum of compound 1 in CDCl3
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13C NMR (100 MHz) spectrum of compound 1 in CDCl3
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13C NMR (100 MHz) spectrum of compound 1 in CDCl3
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13C NMR (100 MHz) spectrum of compound 1 in CDCl3
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13C NMR (100 MHz) spectrum of compound 1 in CDCl3
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DEPT135 (100 MHz) spectrum of compound 1 in CDCl3
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DEPT135 (100 MHz) spectrum of compound 1 in CDCl3
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DEPT135 (100 MHz) spectrum of compound 1 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 1 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 1 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 1 in CDCl3
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HSQC (400 MHz) spectrum of compound 1 in CDCl3
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HSQC (400 MHz) spectrum of compound 1 in CDCl3
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HSQC (400 MHz) spectrum of compound 1 in CDCl3
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HSQC (400 MHz) spectrum of compound 1 in CDCl3
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HMBC (400 MHz) spectrum of compound 1 in CDCl3
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HMBC (400 MHz) spectrum of compound 1 in CDCl3
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HMBC (400 MHz) spectrum of compound 1 in CDCl3
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HMBC (400 MHz) spectrum of compound 1 in CDCl3
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HMBC (400 MHz) spectrum of compound 1 in CDCl3
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HMBC (400 MHz) spectrum of compound 1 in CDCl3
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HMBC (400 MHz) spectrum of compound 1 in CDCl3
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HMBC (400 MHz) spectrum of compound 1 in CDCl3
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HMBC (400 MHz) spectrum of compound 1 in CDCl3
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NOESY (400 MHz) spectrum of compound 1 in CDCl3
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NOESY (400 MHz) spectrum of compound 1 in CDCl3
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NOESY (400 MHz) spectrum of compound 1 in CDCl3
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NOESY (400 MHz) spectrum of compound 1 in CDCl3
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NOESY (400 MHz) spectrum of compound 1 in CDCl3
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HRESIMS for compound 2
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HRESIMS for compound 2
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1H NMR (400 MHz) spectrum of compound 2 in CDCl3
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13C NMR (100 MHz) spectrum of compound 2 in CDCl3
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DEPT135 (100 MHz) spectrum of compound 2 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 2 in CDCl3
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1H NMR (400 MHz) spectrum of compound 3 in CDCl3
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13C NMR (100 MHz) spectrum of compound 3 in CDCl3
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DEPT135 (100 MHz) spectrum of compound 3 in CDCl3
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HR-ESIMS for compound 4
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1H NMR (400 MHz) spectrum of compound 4 in CDCl3
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13C NMR (100 MHz) spectrum of compound 4 in CDCl3
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DEPT135 (100 MHz) spectrum of compound 4 in CDCl3
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HMBC (400 MHz) spectrum of compound 4 in CDCl3
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13C NMR (100 MHz) spectrum of compound 5 in CDCl3
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DEPT135 (100 MHz) spectrum of compound 5 in CDCl3
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1H NMR (400 MHz) spectrum of compound 6 in CDCl3
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1H NMR (400 MHz) spectrum of compound 6 in CDCl3
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1H NMR (400 MHz) spectrum of compound 6 in CDCl3
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13C NMR (100 MHz) spectrum of compound 6 in CDCl3
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13C NMR (100 MHz) spectrum of compound 6 in CDCl3
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13C NMR (100 MHz) spectrum of compound 6 in CDCl3
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DEPT135 (100 MHz) spectrum of compound 6 in CDCl3

S171

O

O

O O
HO

O
O

H

H
O

O

23

22

3

5

9
14

7

29

2
1

34

19

31

12

4

16
15

20

30

28

6

11

18
21

35

13
17

10
8

O

O

33

32



DEPT135 (100 MHz) spectrum of compound 6 in CDCl3
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DEPT135 (100 MHz) spectrum of compound 6 in CDCl3
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DEPT135 (100 MHz) spectrum of compound 6 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 6 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 6 in CDCl3

S176



HSQC (400 MHz) spectrum of compound 6 in CDCl3
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13C NMR (100 MHz) spectrum of compound 9 in CDCl3

S252



13C NMR (100 MHz) spectrum of compound 9 in CDCl3

C
-1 C
-7 C
-1

6 C
-2

3
C

-2
1

C
-1

4

C
-8 C

-2
0

C
-2

2

C
-3

2

C
-9 C

-1
5

S253



13C NMR (100 MHz) spectrum of compound 9 in CDCl3

C
-3

C
-1

7

C
-6

C
-3

0

C
-3

1
C

-1
0

C
-5

C
-2 C
-4

C
-1

3

C
-1

2
C

-2
9

C
-2

8
C

-1
1

C
-1

8
C

-1
9

C
-3

3
S254



DEPT135 (100 MHz) spectrum of compound 9 in CDCl3

S255



DEPT135 (100 MHz) spectrum of compound 9 in CDCl3

S256



DEPT135 (100 MHz) spectrum of compound 9 in CDCl3

S257



1H-1H COSY (400 MHz) spectrum of compound 9 in CDCl3

S258



1H-1H COSY (400 MHz) spectrum of compound 9 in CDCl3

S259

H
-2

H
-3

0

H
-3



HSQC (400 MHz) spectrum of compound 9 in CDCl3

S260



HSQC (400 MHz) spectrum of compound 9 in CDCl3

S261



HSQC (400 MHz) spectrum of compound 9 in CDCl3

S262



HMBC (400 MHz) spectrum of compound 9 in CDCl3

S263



HMBC (400 MHz) spectrum of compound 9 in CDCl3

S264

H
-1

5

C-16

C-8

C-14



HMBC (400 MHz) spectrum of compound 9 in CDCl3

S265

H
-2

C-1



HMBC (400 MHz) spectrum of compound 9 in CDCl3

S266

H
-1

5

C-13



HMBC (400 MHz) spectrum of compound 9 in CDCl3

S267

H
-2

C-30

C-4

C-2

C-3



HMBC (400 MHz) spectrum of compound 9 in CDCl3

S268



NOESY (400 MHz) spectrum of compound 9 in CDCl3

S269



NOESY (400 MHz) spectrum of compound 9 in CDCl3

H
-3

H
-3

0β

H
-5

H
-1

2α

H
3-

18

H
3-

28

S270



NOESY (400 MHz) spectrum of compound 9 in CDCl3

H-12β

H-17

S271



HRESIMS for compound 10

S272



1H NMR (400 MHz) spectrum of compound 10 in CDCl3

S273



H
-21

2

H
-232

H
-222

H
-152

H
-30

2

1H NMR (400 MHz) spectrum of compound 10 in CDCl3

S274



H
-172

H
-32

H
3 -312

H
-62

2-O
H

2

1H NMR (400 MHz) spectrum of compound 10 in CDCl3

6-O
H

2

H
-5

S275



H
-11β

H
3 -19

H
3 -18

H
-12α

H
3 -28

H
3 -29

H
-9

H
-12 H

-11α

1H NMR (400 MHz) spectrum of compound 10 in CDCl3

H
3 -33

S276



13C NMR (100 MHz) spectrum of compound 10 in CDCl3

S277



C
-22
C

-15

C
-20

C
-21

C
-23C

-16

C
-32

C
-30C

-1

C
-8C
-14

C
-7

13C NMR (100 MHz) spectrum of compound 10 in CDCl3

S278



C
-6

C
-17

C
-2C

-3

13C NMR (100 MHz) spectrum of compound 10 in CDCl3

S279



C
-9

C
-31

C
-19

C
-13C

-5

C
-33

C
-4

C
-10

C
-12

C
-29

C
-18

C
-11

C
-28

13C NMR (100 MHz) spectrum of compound 10 in CDCl3

S280



DEPT135 (100 MHz) spectrum of compound 10 in CDCl3

S281



DEPT135 (100 MHz) spectrum of compound 10 in CDCl3

S282



DEPT135 (100 MHz) spectrum of compound 10 in CDCl3

S283



DEPT135 (100 MHz) spectrum of compound 10 in CDCl3

S284



DEPT135 (100 MHz) spectrum of compound 10 in CDCl3

S285



1H-1H COSY (400 MHz) spectrum of compound 10 in CDCl3

S286



1H-1H COSY (400 MHz) spectrum of compound 10 in CDCl3

S287



1H-1H COSY (400 MHz) spectrum of compound 10 in CDCl3

S288



HSQC (400 MHz) spectrum of compound 10 in CDCl3

S289



HSQC (400 MHz) spectrum of compound 10 in CDCl3

S290



HSQC (400 MHz) spectrum of compound 10 in CDCl3

S291



HMBC (400 MHz) spectrum of compound 10 in CDCl3

S292



HMBC (400 MHz) spectrum of compound 10 in CDCl3

S293

C-32

H-3



HMBC (400 MHz) spectrum of compound 10 in CDCl3

S294



HMBC (400 MHz) spectrum of compound 10 in CDCl3

S295



HMBC (400 MHz) spectrum of compound 10 in CDCl3

S296



HMBC (400 MHz) spectrum of compound 10 in CDCl3

S297



NOESY (400 MHz) spectrum of compound 10 in CDCl3

S298



H
-3 2

2-O
H

2

NOESY (400 MHz) spectrum of compound 10 in CDCl3

S299



NOESY (400 MHz) spectrum of compound 10 in CDCl3H
-172

H
-3 2

H3-29

H3-28

H-12β

H-5

H-11β

S300



NOESY (400 MHz) spectrum of compound 10 in CDCl3

H3-28

H-11β

H
-5

S301



H
3-

18

H
3-

29

H
-9

H
-1

1α H
3-

19

H
-1

2α

NOESY (400 MHz) spectrum of compound 10 in CDCl3

S302



HRESIMS for compound 11

23

22

3

5

9
14

7

29

2
1

35

34

19

31

12

4

16

15

20

30
28

6

11

18
21

32
33

36

13 17

10
8

O

O

O O

O
OH

H
O

O

O

H

S303



HRESIMS for compound 11

23

22

3

5

9
14

7

29

2
1

35

34

19

31

12

4

16

15

20

30
28

6

11

18
21

32
33

36

13 17

10
8

O

O

O O

O
OH

H
O

O

O

H

S304



1H NMR (400 MHz) spectrum of compound 11 in CDCl3

23

22

3

5

9
14

7

29

2
1

35

34

19

31

12

4

16

15

20

30
28

6

11

18
21

32
33

36

13
17

10
8

O

O

O O

O
OH

H
O

O

O

H

S305



H
-212

H
-232

H
-222

H
-15

2

H
-172

H
-32H

-30
2

H
3 -31

2

1H NMR (400 MHz) spectrum of compound 11 in CDCl3

23

22

3

5

9
14

7

29

2
1

35

34

19

31

12

4

16

15

20

30
28

6

11

18
21

32
33

36

13
17

10
8

O

O

O O

O
OH

H
O

O

O

H

S306



H
b-6

2

H
-9

H
-5

H
-11β

H
-12β

H
-11α

H
-33

1H NMR (400 MHz) spectrum of compound 11 in CDCl3

H
a-6

2

H
-34

23

22

3

5

9
14

7

29

2
1

35

34

19

31

12

4

16

15

20

30
28

6

11

18
21

32
33

36

13
17

10
8

O

O

O O

O
OH

H
O

O

O

H

H
-34

S307



H
3 -19

H
3 -18

H
3 -28

H
3 -29

1H NMR (400 MHz) spectrum of compound 11 in CDCl3

H
-12α

23

22

3

5

9
14

7

29

2
1

35

34

19

31

12

4

16

15

20

30
28

6

11

18
21

32
33

36

13
17

10
8

O

O

O O

O
OH

H
O

O

O

H

H
3 -36 H

3 -35

S308



13C NMR (100 MHz) spectrum of compound 11 in CDCl3

23

22

3

5

9
14

7

29

2
1

35

34

19

31

12

4

16

15

20

30
28

6

11

18
21

32
33

36

13
17

10
8

O

O

O O

O
OH

H
O

O

O

H

S309



C
-22

C
-15

C
-20

C
-21
C

-23C
-16

C
-32

C
-30C

-1

C
-8

C
-14

C
-7

13C NMR (100 MHz) spectrum of compound 11 in CDCl3

23

22

3

5

9
14

7

29

2
1

35

34

19

31

12

4

16

15

20

30
28

6

11

18
21

32
33

36

13
17

10
8

O

O

O O

O
OH

H
O

O

O

H

S310



C
-3

C
-17

C
-2

13C NMR (100 MHz) spectrum of compound 11 in CDCl3

23

22

3

5

9
14

7

29

2
1

35

34

19

31

12

4

16

15

20

30
28

6

11

18
21

32
33

36

13
17

10
8

O

O

O O

O
OH

H
O

O

O

H

S311



C
-6

C
-31

C
-13

C
-5

C
-9

C
-4

C
-10

C
-12

C
-34

C
-33

13C NMR (100 MHz) spectrum of compound 11 in CDCl3

23

22

3

5

9
14

7

29

2
1

35

34

19

31

12

4

16

15

20

30
28

6

11

18
21

32
33

36

13
17

10
8

O

O

O O

O
OH

H
O

O

O

H

S312



C
-19

C
-29C

-18

C
-11C

-28

C
-36

C
-35

13C NMR (100 MHz) spectrum of compound 11 in CDCl3

23

22

3

5

9
14

7

29

2
1

35

34

19

31

12

4

16

15

20

30
28

6

11

18
21

32
33

36

13
17

10
8

O

O

O O

O
OH

H
O

O

O

H

S313



DEPT135 (100 MHz) spectrum of compound 11 in CDCl3

23

22

3

5

9
14

7

29

2
1

35

34

19

31

12

4

16

15

20

30
28

6

11

18
21

32
33

36

13 17

10
8

O

O

O O

O
OH

H
O

O

O

H

S314



DEPT135 (100 MHz) spectrum of compound 11 in CDCl3

23

22

3

5

9
14

7

29

2
1

35

34

19

31

12

4

16

15

20

30
28

6

11

18
21

32
33

36

13
17

10
8

O

O

O O

O
OH

H
O

O

O

H

S315



DEPT135 (100 MHz) spectrum of compound 11 in CDCl3

23

22

3

5

9
14

7

29

2
1

35

34

19

31

12

4

16

15

20

30
28

6

11

18
21

32
33

36

13
17

10
8

O

O

O O

O
OH

H
O

O

O

H

S316



DEPT135 (100 MHz) spectrum of compound 11 in CDCl3

23

22

3

5

9
14

7

29

2
1

35

34

19

31

12

4

16

15

20

30
28

6

11

18
21

32
33

36

13
17

10
8

O

O

O O

O
OH

H
O

O

O

H

S317



DEPT135 (100 MHz) spectrum of compound 11 in CDCl3

23

22

3

5

9
14

7

29

2
1

35

34

19

31

12

4

16

15

20

30
28

6

11

18
21

32
33

36

13
17

10
8

O

O

O O

O
OH

H
O

O

O

H

S318
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HR-ESIMS for compound 12
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1H NMR (400 MHz) spectrum of compound 12 in DMSO-d6
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1H NMR (400 MHz) spectrum of compound 12 in DMSO-d6
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1H NMR (400 MHz) spectrum of compound 12 in DMSO-d6
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13C NMR (100 MHz) spectrum of compound 12 in DMSO-d6
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13C NMR (100 MHz) spectrum of compound 12 in DMSO-d6
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13C NMR (100 MHz) spectrum of compound 12 in DMSO-d6
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DEPT135 (100 MHz) spectrum of compound 12 in DMSO-d6
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DEPT135 (100 MHz) spectrum of compound 12 in DMSO-d6
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DEPT135 (100 MHz) spectrum of compound 12 in DMSO-d6
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1H-1H COSY (400 MHz) spectrum of compound 12 in DMSO-d6
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1H-1H COSY (400 MHz) spectrum of compound 12 in DMSO-d6
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HSQC (400 MHz) spectrum of compound 12 in DMSO-d6
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HSQC (400 MHz) spectrum of compound 12 in DMSO-d6
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HSQC (400 MHz) spectrum of compound 12 in DMSO-d6
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HSQC (400 MHz) spectrum of compound 12 in DMSO-d6
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HMBC (400 MHz) spectrum of compound 12 in DMSO-d6
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HMBC (400 MHz) spectrum of compound 12 in DMSO-d6
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HMBC (400 MHz) spectrum of compound 12 in DMSO-d6
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HMBC (400 MHz) spectrum of compound 12 in DMSO-d6
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HMBC (400 MHz) spectrum of compound 12 in DMSO-d6
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HMBC (400 MHz) spectrum of compound 12 in DMSO-d6
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HMBC (400 MHz) spectrum of compound 12 in DMSO-d6
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HMBC (400 MHz) spectrum of compound 12 in DMSO-d6
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NOESY (400 MHz) spectrum of compound 12 in DMSO-d6

S362



NOESY (400 MHz) spectrum of compound 12 in DMSO-d6
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NOESY (400 MHz) spectrum of compound 12 in DMSO-d6
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NOESY (400 MHz) spectrum of compound 12 in DMSO-d6
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HR-ESIMS for compound 13
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HR-ESIMS for compound 13
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1H NMR (400 MHz) spectrum of compound 13 in CDCl3
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1H NMR (400 MHz) spectrum of compound 13 in CDCl3
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1H NMR (400 MHz) spectrum of compound 13 in CDCl3
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1H NMR (400 MHz) spectrum of compound 13 in CDCl3
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13C NMR (100 MHz) spectrum of compound 13 in CDCl3
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13C NMR (100 MHz) spectrum of compound 13 in CDCl3
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13C NMR (100 MHz) spectrum of compound 13 in CDCl3
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DEPT135 (100 MHz) spectrum of compound 13 in CDCl3
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DEPT135 (100 MHz) spectrum of compound 13 in CDCl3
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DEPT135 (100 MHz) spectrum of compound 13 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 13 in CDCl3

S378



1H-1H COSY (400 MHz) spectrum of compound 13 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 13 in CDCl3
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HSQC (400 MHz) spectrum of compound 13 in CDCl3
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HSQC (400 MHz) spectrum of compound 13 in CDCl3
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HSQC (400 MHz) spectrum of compound 13 in CDCl3
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HSQC (400 MHz) spectrum of compound 13 in CDCl3
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HMBC (400 MHz) spectrum of compound 13 in CDCl3
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HMBC (400 MHz) spectrum of compound 13 in CDCl3
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HMBC (400 MHz) spectrum of compound 13 in CDCl3
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HMBC (400 MHz) spectrum of compound 13 in CDCl3
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HMBC (400 MHz) spectrum of compound 13 in CDCl3
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HMBC (400 MHz) spectrum of compound 13 in CDCl3
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HMBC (400 MHz) spectrum of compound 13 in CDCl3
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NOESY (400 MHz) spectrum of compound 13 in CDCl3
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NOESY (400 MHz) spectrum of compound 13 in CDCl3
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NOESY (400 MHz) spectrum of compound 13 in CDCl3
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NOESY (400 MHz) spectrum of compound 13 in CDCl3
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NOESY (400 MHz) spectrum of compound 13 in CDCl3
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HR-ESIMS for compound 14
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HR-ESIMS for compound 14
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1H NMR (400 MHz) spectrum of compound 14 in CDCl3
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1H NMR (400 MHz) spectrum of compound 14 in CDCl3
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1H NMR (400 MHz) spectrum of compound 14 in CDCl3
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13C NMR (100 MHz) spectrum of compound 14 in CDCl3
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13C NMR (100 MHz) spectrum of compound 14 in CDCl3
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13C NMR (100 MHz) spectrum of compound 14 in CDCl3
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13C NMR (100 MHz) spectrum of compound 14 in CDCl3
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DEPT135 (100 MHz) spectrum of compound 14 in CDCl3
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DEPT135 (100 MHz) spectrum of compound 14 in CDCl3
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DEPT135 (100 MHz) spectrum of compound 14 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 14 in CDCl3
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1H-1H COSY (400 MHz) spectrum of compound 14 in CDCl3
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HSQC (400 MHz) spectrum of compound 14 in CDCl3
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HSQC (400 MHz) spectrum of compound 14 in CDCl3
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HSQC (400 MHz) spectrum of compound 14 in CDCl3
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HMBC (400 MHz) spectrum of compound 14 in CDCl3
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HMBC (400 MHz) spectrum of compound 14 in CDCl3
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HMBC (400 MHz) spectrum of compound 14 in CDCl3
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HMBC (400 MHz) spectrum of compound 14 in CDCl3
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HMBC (400 MHz) spectrum of compound 14 in CDCl3
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HMBC (400 MHz) spectrum of compound 14 in CDCl3
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HMBC (400 MHz) spectrum of compound 14 in CDCl3
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NOESY (400 MHz) spectrum of compound 14 in CDCl3
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NOESY (400 MHz) spectrum of compound 14 in CDCl3

H-5

H
3-

19

H-9

H
3-

18

H
3-

28

H
-1

1α

S422



NOESY (400 MHz) spectrum of compound 14 in CDCl3
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