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3.1. General Experimental Procedures  

 Optical rotations were recorded using a JASCO P-1020 Polarimeter (Jasco Corp., Tokyo, 

Japan). UV spectra were recorded on a Shimadzu UV-2401 PC spectrophotometer (Shimadzu, 

Kyoto, Japan). Electronic circular dichroism (ECD) spectra were recorded on a Chirascan CD 

spectrometer (Applied Photophysics Ltd., Leatherhead, UK). IR spectra were measured on a 

Bruker Tensor 27 FTIR Spectrometer (Bruker Corp., Ettlingen, Germany) with KBr disks. 1H 

and 13C NMR spectra were collected on Bruker DRX-500, Avance III-600, and Ascend™ 800 

MHz NMR spectrometers (Bruker Corporation, Karlsruhe, Germany), with TMS as an 

internal standard. ESIMS and HRESIMS analyses were performed on an API QSTAR Pulsar 1 

spectrometer (Applied Biosystems/MDS Sciex, Foster City, CA, USA). Silica gel G (80–100 and 

300–400 mesh, Qingdao Meigao Chemical Co., Ltd., Qingdao, China), C18 silica gel (40–75 μm, 

Fuji Silysia Chemical Ltd., Aichi, Japan), and Sephadex LH-20 (GE Healthcare Bio-Sciences 

AB, Uppsala, Sweden) were used for column chromatography. Thin-layer chromatography 

(TLC) spots were visualized under UV light at 254 nm and by dipping in 5% H2SO4 in alcohol 

followed by heating. Semipreparative high-performance liquid chromatography (HPLC) was 

performed on an Agilent 1200 series pump (Agilent Technologies, Santa Clara, USA) 

equipped with a diode array detector and a Welch Ultimate AQ-C18 column (5 μm, ϕ 4.6 × 300 

mm, Welch Materials Inc., Shanghai, China), an Agilent Eclipse XDB-C18 column (5.0 μm, ϕ 

4.6 × 150 mm), and an Agilent Zorbax SB-C18 column (5.0 μm, ϕ 9.4 × 250 mm). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Table S1. 1H and 13C NMR Data of 26 in Methanol-d4 (δ in ppm, J in Hz) 

no. δH (500 MHz) δC (126 MHz) 

1 1.60, m 

0.96, m 

39.7 

2 1.78, m 

1.66, m 

27.0 

3 3.14, dd (11.6, 4.5) 91.1 

4  40.2 

5 0.78, overlapped 57.0 

6 1.54, m 

1.39, m 

19.3 

7 1.49, m 

1.30, m 

34.0 

8  40.5 

9 1.58, m 49.0 

10  37.9 

11 1.89, m 24.5 

12 5.29, br t (3.4) 124.2 

13  144.7 

14  42.8 

15 1.74, m 

1.07, m 

28.9 

16 1.99, m 

1.64, m 

24.2 

17  47.0 

18 2.69, dd (13.7, 3.5) 44.0 

19 1.92, m 

1.65, dd (13.7, 13.7) 

43.3 

20  45.0 

21 1.98, m 

1.35, m 

31.3 

22 1.60, m 

1.56, m 

35.0 

23 1.04, s 28.5 

24 0.84, s 16.9 

25 0.94, s 15.9 

26 0.79, s 17.7 

27 1.16, s 26.3 

28  181.2 

29 1.13, s 28.7 

30  178.8 

30-OMe 3.69, s 52.3 

1′ 4.38, d (7.8) 107.0 

2′ 3.22, dd (9.1, 7.8) 75.3 



3′ 3.35, dd (9.1, 9.1) 77.5 

4′ 3.50, dd (9.8, 9.1) 73.2 

5′ 3.82, d (9.8) 76.6 

6′  171.4 

6′-OMe 3.76, s 52.8 
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Figure S1. Structures of known compounds (26–37) from Glinus oppositifolius.



O

OH

OH

OH

OH

1
2
3

4

23 24

5

6

7

810

25
11

12

16

17

19 20
29

30

2

26

9

13

15

OH

H

H
H

H

OH

H
H

OH

OHO

2

O

O

O

HO

HO

OH

1
2

3 4

23 24

5

6

7

810

25
11

12

16

17

19 20

29

30

26

9

13

15

O
22

6

O

HO

OH

OH

1'

1''

H

O

H

H
H

H

H

OH
30

3

12
22

29

10
2524

5

9

27

18
O

6

O

O

OH

HO

OH

1
2

3 4

23 24

5

6

7

810

25
11

12

16

17

19 20

29

30

26

9

13

15

O
22

7

1'OO

HO

OH

OH

1''

H

O

H

H
H

H

H

OH
30

3

12
22

29

10
2524

5

9

27

18
O

7
H

O

H

H
H

H

H

OH
30

3

12

22

29

10
2524

5

9

27

18

O

H

OH

8

O

O

OH

O

OH

1
2

3 4

23 24

5

6

7

810

25
11

12

16

17

19 20

29

30

26

9

13

15

O
22

8

1'OO

HO

OH

OH

1''

O
1'''

2'''

O

O

OH

O

OH

1
2

3 4

23 24

5

6

7

810

25
11

12

16

17

19 20

29

30

26

9

13

15

O
22

9

1'OO

HO

OH

OH

1''

O

1'''

2 '''
3 '''

4'''

H

O

H

H
H

H

OH

H
H

OH

O

9

H

O

H

H
H

H

OH

H
H

OAc

O

10

O

O

OH

O

O

1
2

3 4

23 24

5

6

7

810

25
11

12

16

17

19 20

29

30

26

9

13

15

O
22

10

1'OO

HO

OH

OH

1''

O

1'''

2'''
3'''

4'''

O

1''''
2''''

OH

1H-1H COSY HMBC ROESY

OHOH

 

Figure S2. Key 2D NMR correlations of 2 and 6–10. 
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Figure S3. Key 2D NMR correlations of 11 and 13–16. 
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Figure S4. Key 2D NMR correlations of 17–25. 
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Figure S5. 1H NMR spectrum of 1 (pyridine-d5, 500 MHz). 
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Figure S6. 13C NMR spectrum of 1 (pyridine-d5, 126 MHz). 
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Figure S7. HSQC spectrum of 1. 
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Figure S8. 1H‒1H COSY spectrum of 1. 
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Figure S9. HMBC spectrum of 1. 
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Figure S10. ROESY spectrum of 1. 
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Figure S11. HRESIMS spectrum of 1. 
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Figure S12. 1H NMR spectrum of 2 (pyridine-d5, 500 MHz). 
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Figure S13. 13C NMR spectrum of 2 (pyridine-d5, 126 MHz). 
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Figure S14. HSQC spectrum of 2. 
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Figure S15. 1H‒1H COSY spectrum of 2. 
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Figure S16. HMBC spectrum of 2. 
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Figure S17. ROESY spectrum of 2. 
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Figure S18. HRESIMS spectrum of 2. 
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Figure S19. 1H NMR spectrum of 3 (pyridine-d5, 500 MHz). 
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Figure S20. 13C NMR spectrum of 3 (pyridine-d5, 126 MHz). 
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Figure S21. HSQC spectrum of 3. 
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Figure S22. 1H‒1H COSY spectrum of 3. 
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Figure S23. HMBC spectrum of 3. 
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Figure S24. ROESY spectrum of 3. 
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Figure S25. HRESIMS spectrum of 3. 
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Figure S26. 1H NMR spectrum of 4 (methanol-d4, 600 MHz). 
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Figure S27. 13C NMR spectrum of 4 (methanol-d4, 151 MHz). 
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Figure S28. HSQC spectrum of 4 (methanol-d4). 
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Figure S29. 1H‒1H COSY spectrum of 4 (methanol-d4). 
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Figure S30. HMBC spectrum of 4 (methanol-d4). 
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Figure S31. ROESY spectrum of 4 (methanol-d4). 
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Figure S32. HRESIMS spectrum of 4. 
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Figure S33. 1H NMR spectrum of 4 (pyridine-d5, 500 MHz). 



 

 

COOMe

COOH

HO
H

H
3

24

25

23

8

9

20

5

10

12

1
28

17 22

26

30

14

27

29

2

4

6
7

11
13

15
16

18

19 21

Figure S34. 13C NMR spectrum of 4 (pyridine-d5, 126 MHz). 
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Figure S35. HSQC spectrum of 4 (pyridine-d5). 
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Figure S36. 1H‒1H COSY spectrum of 4 (pyridine-d5). 
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Figure S37. HMBC spectrum of 4 (pyridine-d5). 
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Figure S38. ROESY spectrum of 4 (pyridine-d5). 
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Figure S39. 1H NMR spectrum of 5 (pyridine-d5, 600 MHz). 
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Figure S40. 13C NMR spectrum of 5 (pyridine-d5, 151 MHz). 
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Figure S41. HSQC spectrum of 5. 
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Figure S42. 1H‒1H COSY spectrum of 5. 
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Figure S43. HMBC spectrum of 5. 
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Figure S44. ROESY spectrum of 5. 
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Figure S45. HRESIMS spectrum of 5. 
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Figure S46. 1H NMR spectrum of 6 (pyridine-d5, 500 MHz). 
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Figure S47. 13C NMR spectrum of 6 (pyridine-d5, 126 MHz). 
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Figure S48. HSQC spectrum of 6. 
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Figure S49. 1H‒1H COSY spectrum of 6. 
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Figure S50. HMBC spectrum of 6. 
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Figure S51. ROESY spectrum of 6. 
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Figure S52. HRESIMS spectrum of 6. 
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Figure S53. 1H NMR spectrum of 7 (pyridine-d5, 600 MHz). 
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Figure S54. 13C NMR spectrum of 7 (pyridine-d5, 151 MHz). 
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Figure S55. HSQC spectrum of 7. 
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Figure S56. 1H‒1H COSY spectrum of 7. 
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Figure S57. HMBC spectrum of 7. 



 

 

H
OH

H

H
1

2

3
4

23 24

5

6

7

8

9

10

25
11

12

2613
14

27

15
16

17

28

18

19 20

21

22

O
HO

OH
O

O

O

OH
HO

HO

1'

1 ''

H

O

29

30

Figure S58. ROESY spectrum of 7. 
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Figure S59. HRESIMS spectrum of 7. 
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Figure S60. 1H NMR spectrum of 8 (pyridine-d5, 500 MHz). 
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Figure S61. 13C NMR spectrum of 8 (pyridine-d5, 126 MHz). 
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Figure S62. HSQC spectrum of 8. 
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Figure S63. 1H‒1H COSY spectrum of 8. 
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Figure S64. HMBC spectrum of 8. 
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Figure S65. ROESY spectrum of 8. 
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Figure S66. HRESIMS spectrum of 8. 



 

 

Figure S67. 1H NMR spectrum of 9 (pyridine-d5, 500 MHz). 
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Figure S68. 13C NMR spectrum of 9 (pyridine-d5, 126 MHz). 

H
OH

OH

H

H
1

2

3
4

2324

5

6

7

8

9

10

25
11

12

2613
14

27

15
16

17

28

18

19 20

21

22

O
O

OH
O

O

O

OH
HO

HO

1'

1''

H

O

29

30

O
1'''

2 '''

3'''

4 '''



 

 

Figure S69. HSQC spectrum of 9. 
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Figure S70. 1H‒1H COSY spectrum of 9. 
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Figure S71. HMBC spectrum of 9. 
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Figure S72. ROESY spectrum of 9. 
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Figure S73. HRESIMS spectrum of 9. 
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Figure S74. 1H NMR spectrum of 10 (pyridine-d5, 800 MHz). 



 

 

H
O

OH

H

H
1

2

3
4

23 24

5

6

7

8

9

10

25
11

12

2613
14

27

15
16

17

28

18

19 20

21

22

O
O

OH
O

O

O

OH
HO

HO

1'

1 ''

H

O

29

30

O
1'''

2'''

3 '''

4'''

O
1''''

2 ''''

Figure S75. 13C NMR spectrum of 10 (pyridine-d5, 201 MHz). 



 

 
H

O

OH

H

H
1

2

3
4

23 24

5

6

7

8

9

10

25
11

12

2613
14

27

15
16

17

28

18

19 20

21

22

O
O

OH
O

O

O

OH
HO

HO

1'

1 ''

H

O

29

30

O
1'''

2'''

3 '''

4'''

O
1''''

2 ''''

Figure S76. HSQC spectrum of 10. 
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Figure S77. 1H‒1H COSY spectrum of 10. 
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Figure S78. HMBC spectrum of 10. 
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Figure S79. ROESY spectrum of 10. 
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Figure S80. HRESIMS spectrum of 10. 
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Figure S81. 1H NMR spectrum of 11 (pyridine-d5, 800 MHz). 
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Figure S82. 13C NMR spectrum of 11 (pyridine-d5, 201 MHz). 
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Figure S83. HSQC spectrum of 11. 
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Figure S84. 1H‒1H COSY spectrum of 11. 
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Figure S85. HMBC spectrum of 11. 
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Figure S86. ROESY spectrum of 11. 
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Figure S87. HRESIMS spectrum of 11. 



 

 

H

HO
H

H
1

2

3
4

23 24

5

6

7

8

9

10

25
11

12

2613
14

27

15
16

17

28

18

19 20

21
22

29

30

O
HO

HO
OH

O

OH

1'

O

Figure S88. 1H NMR spectrum of 12 (pyridine-d5, 500 MHz). 
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Figure S89. 13C NMR spectrum of 12 (pyridine-d5, 126 MHz). 
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Figure S90. HSQC spectrum of 12. 
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Figure S91. 1H‒1H COSY spectrum of 12. 
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Figure S92. HMBC spectrum of 12. 
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Figure S93. ROESY spectrum of 12. 
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Figure S94. HRESIMS spectrum of 12. 
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Figure S95. 1H NMR spectrum of 13 (pyridine-d5, 600 MHz). 
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Figure S96. 13C NMR spectrum of 13 (pyridine-d5, 151 MHz). 
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Figure S97. HSQC spectrum of 13. 
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Figure S98. 1H‒1H COSY spectrum of 13. 
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Figure S99. HMBC spectrum of 13. 
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Figure S100. ROESY spectrum of 13. 
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Figure S101. HRESIMS spectrum of 13. 



 

Figure S102. 1H NMR spectrum of 14 (pyridine-d5, 600 MHz). 
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Figure S103. 13C NMR spectrum of 14 (pyridine-d5, 151 MHz). 
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Figure S104. HSQC spectrum of 14. 
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Figure S105. 1H‒1H COSY spectrum of 14. 
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Figure S106. HMBC spectrum of 14. 
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Figure S107. ROESY spectrum of 14. 



 

 

Figure S108. HRESIMS spectrum of 14. 
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Figure S109. 1H NMR spectrum of 15 (pyridine-d5, 600 MHz). 
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Figure S110. 13C NMR spectrum of 15 (pyridine-d5, 151 MHz). 
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Figure S111. HSQC spectrum of 15. 
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Figure S112. 1H‒1H COSY spectrum of 15. 
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Figure S113. HMBC spectrum of 15. 
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Figure S114. ROESY spectrum of 15. 
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Figure S115. HRESIMS spectrum of 15. 
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Figure S116. 1H NMR spectrum of 16 (pyridine-d5, 500 MHz). 
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Figure S117. 13C NMR spectrum of 16 (pyridine-d5, 126 MHz). 
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Figure S118. HSQC spectrum of 16. 
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Figure S119. 1H‒1H COSY spectrum of 16. 
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Figure S120. HMBC spectrum of 16. 
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Figure S121. ROESY spectrum of 16. 
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Figure S122. HRESIMS spectrum of 16. 
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Figure S123. 1H NMR spectrum of 17 (pyridine-d5, 800 MHz). 
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Figure S124. 13C NMR spectrum of 17 (pyridine-d5, 201 MHz). 
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Figure S125. HSQC spectrum of 17. 



 

 

Figure S125. HSQC spectrum of 17. 
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Figure S126. 1H‒1H COSY spectrum of 17. 
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Figure S127. HMBC spectrum of 17. 
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Figure S128. ROESY spectrum of 17. 
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Figure S129. HRESIMS spectrum of 17. 
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Figure S130. 1H NMR spectrum of 18 (pyridine-d5, 600 MHz). 
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Figure S131. 13C NMR spectrum of 18 (pyridine-d5, 151 MHz). 
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Figure S132. HSQC spectrum of 18. 
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Figure S133. 1H‒1H COSY spectrum of 18. 
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Figure S134. HMBC spectrum of 18. 
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Figure S135. ROESY spectrum of 18. 
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Figure S136. HRESIMS spectrum of 18. 
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Figure S137. 1H NMR spectrum of 19 (pyridine-d5, 500 MHz). 
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Figure S138. 13C NMR spectrum of 19 (pyridine-d5, 126 MHz). 
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Figure S139. HSQC spectrum of 19. 
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Figure S140. 1H‒1H COSY spectrum of 19. 
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Figure S141. HMBC spectrum of 19. 
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Figure S142. ROESY spectrum of 19. 
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Figure S143. HRESIMS spectrum of 19. 
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Figure S144. 1H NMR spectrum of 20 (pyridine-d5, 600 MHz). 
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Figure S145. 13C NMR spectrum of 20 (pyridine-d5, 151 MHz). 
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Figure S146. HSQC spectrum of 20. 
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Figure S147. 1H‒1H COSY spectrum of 20. 
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Figure S148. HMBC spectrum of 20. 
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Figure S149. ROESY spectrum of 20. 
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Figure S150. HRESIMS spectrum of 20. 
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Figure S151. 1H NMR spectrum of 21 (pyridine-d5, 500 MHz). 
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Figure S152. 13C NMR spectrum of 21 (pyridine-d5, 126 MHz). 
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Figure S153. HSQC spectrum of 21. 
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Figure S154. 1H‒1H COSY spectrum of 21. 
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Figure S155. HMBC spectrum of 21. 



 

COOMe

COOH

H

H
3

24

25

23

8

9

20

5

10

12

1
28

17 22

26

30

14

27

29

2

4

6
7

11
13

15
16

18

19 21

O
HO

NH
OHO 1'

H

O

OH

1''

Figure S156. ROESY spectrum of 21. 
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Figure S157. HRESIMS spectrum of 21. 
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Figure S158. 1H NMR spectrum of 22 (pyridine-d5, 500 MHz). 
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Figure S159. 13C NMR spectrum of 22 (pyridine-d5, 126 MHz). 
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Figure S160. HSQC spectrum of 22. 
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Figure S161. 1H‒1H COSY spectrum of 22. 
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Figure S162. HMBC spectrum of 22. 
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Figure S163. ROESY spectrum of 22. 
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Figure S164. HRESIMS spectrum of 22. 
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Figure S165. 1H NMR spectrum of 23 (pyridine-d5, 500 MHz). 
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Figure S166. 13C NMR spectrum of 23 (pyridine-d5, 126 MHz). 
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Figure S167. HSQC spectrum of 23. 
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Figure S168. 1H‒1H COSY spectrum of 23. 
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Figure S169. HMBC spectrum of 23. 
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Figure S170. ROESY spectrum of 23. 
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Figure S171. HRESIMS spectrum of 23. 
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Figure S172. 1H NMR spectrum of 24 (pyridine-d5, 500 MHz). 
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Figure S173. 13C NMR spectrum of 24 (pyridine-d5, 126 MHz). 
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Figure S174. HSQC spectrum of 24. 
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Figure S175. 1H‒1H COSY spectrum of 24. 
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Figure S176. HMBC spectrum of 24. 
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Figure S177. ROESY spectrum of 24. 
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Figure S178. HRESIMS spectrum of 24. 
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Figure S179. 1H NMR spectrum of 25 (pyridine-d5, 500 MHz). 
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Figure S180. 13C NMR spectrum of 25 (pyridine-d5, 126 MHz). 
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Figure S181. HSQC spectrum of 25. 
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Figure S182. 1H‒1H COSY spectrum of 25. 
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Figure S183. HMBC spectrum of 25. 
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Figure S184. ROESY spectrum of 25. 
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Figure S185. HRESIMS spectrum of 25. 



 

 

COOMe

COOH

H

H
3

24

25

23

8

9

20

5

10

12

1
28

17 22

26

30

14

27

29

2

4

6
7

11
13

15
16

18

19 21

O
HO

OH
OHO 1'

H

MeOOC

Figure S186. 1H NMR spectrum of 26 (pyridine-d5, 500 MHz). 
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Figure S187. 13C NMR spectrum of 26 (pyridine-d5, 126 MHz). 
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Figure S188. HSQC spectrum of 26 (pyridine-d5). 
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Figure S189. 1H‒1H COSY spectrum of 26 (pyridine-d5). 
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Figure S190. HMBC spectrum of 26 (pyridine-d5). 
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Figure S191. ROESY spectrum of 26 (pyridine-d5). 



 

 

Figure S192. HRESIMS spectrum of 26. 
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Figure S192. HRESIMS spectrum of 26. 
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Figure S193. 1H NMR spectrum of 26 (methanol-d4, 500 MHz). 
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Figure S194. 13C NMR spectrum of 26 (methanol-d4, 126 MHz). 
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Figure S195. HSQC spectrum of 26 (methanol-d4). 
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Figure S196. 1H‒1H COSY spectrum of 26 (methanol-d4). 
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Figure S197. HMBC spectrum of 26 (methanol-d4). 
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Figure S198. ROESY spectrum of 26 (methanol-d4). 


