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Table S1. 13H and 13C NMR data of holothurin A (2) in CD3OD 
 
Position C, type  H (mult, J in Hz)  Sugar Position C, type  H (mult, J in Hz)  

1 37.3 (CH2) 1.51 (m), 1.84 (m) Xyl 1' 105.5 (CH) 4.43 (d, 7.5) 

2 27.4 (CH2) 1.77 (m), 1.97 (m)  2' 82.2 (CH) 3.56 (dd, 8.9, 7.5) 

3 90.0 (CH) 3.13 (br. d, 12.0)  3' 75.5 (CH) 3.73 (t, 8.9) 

4 40.8 (C)   4' 77.1 (CH) 4.22 (m) 

5 53.5 (CH) 0.97 (d, 12.4)  5' 64.0 (CH2) 3.37 (t, 10.1), 4.20 (m) 

6 21.8 (CH2) 1.55 (m), 1.76 (m)     

7 28.8 (CH2) 1.46 (m), 1.77 (m) Qui 1'' 104.9 (CH) 4.61 (d, 7.6) 

8 41.6 (CH) 3.01 (dd, 4.0, 13.2)  2'' 76.2 (CH) 3.29 (dd, 9.0, 7.6) 

9 155.4 (C)   3''  75.6 (CH) 3.47 (t, 9.0) 

10 40.7 (C)   4'' 86.5 (CH) 3.17 (t, 9.0) 

11 115.4 (CH) 5.36 (br. d, 5.7)  5'' 72.2 (CH) 3.46 (m) 

12 72.6 (CH) 4.53 (br. d, 5.7)  6'' 17.8 (CH3) 1.36 (d, 6.1) 

13 60.1 (C)      

14 46.6 (C)  Glc 1''' 104.4 (CH) 4.42 (d, 7.9) 

15 37.2 (CH2) 1.16 (m), 1.79 (m)  2''' 74.2 (CH) 3.41 (m) 

16 36.1 (CH2) 2.07 (m), 2.53 (m)  3''' 87.2 (CH) 3.57 (t, 8.9) 

17 88.2 (C)   4''' 69.5 (CH) 3.41 (m) 

18 176.8 (C)   5''' 77.4 (CH) 3.39 (m) 

19 22.7 (CH3) 1.14 (s)  6''' 62.3 (CH2) 3.67 (dd, 11.9, 5.7), 3.89 (dd, 11.9, 2.1)  

20 90.2 (C)      

21 18.8 (CH3) 1.49 (s) OMeGlc 1'''' 105.0 (CH) 4.58 (d, 7.3) 

22 81.5 (C)   2'''' 75.1 (CH) 3.32 (m) 

23 26.8 (CH2) 1.53 (m)  3'''' 87.3 (CH) 3.11 (t, 8.7) 

24 39.3 (CH2) 1.78 (m)  4'''' 70.8 (CH) 3.33 (m) 

25 82.9 (C)   5'''' 77.8 (CH) 3.33 (m) 

26 28.9 (CH3) 1.32 (s)  6'''' 62.5 (CH2) 3.64 (dd, 11.7, 5.7), 3.86 (dd, 11.7, 1.7) 

27 27.7 (CH3) 1.26 (s)  OMe 60.8 (CH3) 3.64 (s) 

30 16.9 (CH3) 0.91 (s)     

31 28.3 (CH3) 1.06 (s)     

32 20.0 (CH3) 1.29 (s)     

   



 

Table S2. 13H and 13C NMR data of echinoside A (3) in CD3OD 

Position C, type  H (mult, J in Hz)  Sugar Position C, type  H (mult, J in Hz)  

1 37.3 (CH2) 1.51 (m), 1.84 (m) Xyl 1' 105.5 (CH) 4.43 (d, 7.5) 

2 27.4 (CH2) 1.77 (m), 1.97 (m)  2' 82.2 (CH) 3.56 (dd, 8.9, 7.5) 

3 90.0 (CH) 3.13 (br. d, 12.0)  3' 75.5 (CH) 3.73 (t, 8.9) 

4 40.8 (C)   4' 77.1 (CH) 4.22 (m) 

5 53.5 (CH) 0.97 (d, 12.4)  5' 64.0 (CH2) 3.37 (t, 10.1), 4.20 (m) 

6 21.8 (CH2) 1.57 (m), 1.76 (m)     

7 28.8 (CH2) 1.46 (m), 1.77 (m) Qui 1'' 104.9 (CH) 4.61 (d, 7.6) 

8 41.6 (CH) 3.02 (dd, 4.0, 13.2)  2'' 76.2 (CH) 3.29 (dd, 9.0, 7.6) 

9 155.4 (C)   3''  75.6 (CH) 3.47 (t, 9.0) 

10 40.7 (C)   4'' 86.5 (CH) 3.17 (t, 9.0) 

11 115.4 (CH) 5.36 (br. d, 5.7)  5'' 72.2 (CH) 3.46 (m) 

12 72.2 (CH) 4.53 (br. d, 5.7)  6'' 17.8 (CH3) 1.36 (d, 6.1) 

13 60.1 (C)      

14 46.6 (C)  Glc 1''' 104.4 (CH) 4.41 (d, 7.9) 

15 37.2 (CH2) 1.17 (m), 1.79 (m)  2''' 74.2 (CH) 3.41 (m) 

16 36.1 (CH2) 2.07 (m), 2.53 (m)  3''' 87.2 (CH) 3.57 (t, 8.9) 

17 88.2 (C)   4''' 69.5 (CH) 3.41 (m) 

18 176.8 (C)   5''' 77.4 (CH) 3.39 (m) 

19 22.7 (CH3) 1.14 (s)  6''' 62.3 (CH2) 3.67 (dd, 11.9, 5.7), 3.89 (dd, 11.9, 2.1)  

20 90.2 (C)      

21 22.7 (CH3) 1.54 (s) OMeGlc 1'''' 105.0 (CH) 4.58 (d, 7.3) 

22 39.5 (CH2) 1.68 (m), 1.72 (m)  2'''' 75.1 (CH) 3.32 (m) 

23 23.1 (CH2) 1.38 (m), 1.48 (m)  3'''' 87.3 (CH) 3.11 (t, 8.7) 

24 40.9 (CH2) 1.21(m)  4'''' 70.8 (CH) 3.34 (m) 

25 29.1 (CH2) 1.56 (m)  5'''' 77.8 (CH) 3.32 (m) 

26 23.1 (CH3) 0.92 (d)  6'''' 62.5 (CH2) 3.63 (dd, 11.7, 5.7), 3.87 (dd, 11.7, 1.7) 

27 22.9 (CH3) 0.92 (d)  OMe 60.8 (CH3) 3.64 (s) 

30 16.9 (CH3) 0.91 (s)     

31 28.3 (CH3) 1.06 (s)     

32 20.0 (CH3) 1.29 (s)     

   



 

Table S3. 13H and 13C NMR data of 24-dehydroechinoside A (4) in CD3OD 

Position C, type  H (mult, J in Hz)  Sugar Position C, type  H (mult, J in Hz)  

1 37.3 (CH2) 1.51 (m), 1.84 (m) Xyl 1' 105.5 (CH) 4.43 (d, 7.5) 

2 27.4 (CH2) 1.77 (m), 1.97 (m)  2' 82.2 (CH) 3.56 (dd, 8.9, 7.5) 

3 90.0 (CH) 3.13 (br. d, 12.0)  3' 75.5 (CH) 3.73 (t, 8.9) 

4 40.8 (C)   4' 77.1 (CH) 4.22 (m) 

5 53.5 (CH) 0.97 (d, 12.4)  5' 64.0 (CH2) 3.37 (t, 10.1), 4.20 (m) 

6 21.8 (CH2) 1.57 (m), 1.76 (m)     

7 28.8 (CH2) 1.46 (m), 1.77 (m) Qui 1'' 104.9 (CH) 4.61 (d, 7.6) 

8 41.6 (CH) 3.02 (dd, 4.0, 13.2)  2'' 76.2 (CH) 3.29 (dd, 9.0, 7.6) 

9 155.4 (C)   3''  75.6 (CH) 3.47 (t, 9.0) 

10 40.7 (C)   4'' 86.5 (CH) 3.17 (t, 9.0) 

11 115.4 (CH) 5.36 (br. d, 5.7)  5'' 72.2 (CH) 3.46 (m) 

12 72.2 (CH) 4.53 (br. d, 5.7)  6'' 17.8 (CH3) 1.36 (d, 6.1) 

13 60.1 (C)      

14 46.6 (C)  Glc 1''' 104.4 (CH) 4.41 (d, 7.9) 

15 37.2 (CH2) 1.17 (m), 1.79 (m)  2''' 74.2 (CH) 3.41 (m) 

16 36.1 (CH2) 2.07 (m), 2.53 (m)  3''' 87.2 (CH) 3.57 (t, 8.9) 

17 88.2 (C)   4''' 69.5 (CH) 3.41 (m) 

18 176.8 (C)   5''' 77.4 (CH) 3.39 (m) 

19 22.7 (CH3) 1.14 (s)  6''' 62.3 (CH2) 3.67 (dd, 11.9, 5.7), 3.89 (dd, 11.9, 2.1)  

20 90.2 (C)      

21 22.7 (CH3) 1.54 (s) OMeGlc 1'''' 105.0 (CH) 4.58 (d, 7.3) 

22 39.1 (CH2) 1.75 (m)  2'''' 75.1 (CH) 3.32 (m) 

23 23.7 (CH2) 2.06 (m), 2.17 (m)  3'''' 87.3 (CH) 3.11 (t, 8.7) 

24 124.6 (CH) 5.14 (t, 6.7)  4'''' 70.8 (CH) 3.34 (m) 

25 133.0 (C)   5'''' 77.8 (CH) 3.32 (m) 

26 17.5 (CH3) 1.64 (s)  6'''' 62.5 (CH2) 3.63 (dd, 11.7, 5.7), 3.87 (dd, 11.7, 1.7) 

27 25.5 (CH3) 1.69 (s)  OMe 60.8 (CH3) 3.63 (s) 

30 16.9 (CH3) 0.91 (s)     

31 28.3 (CH3) 1.08 (s)     

32 20.0 (CH3) 1.29 (s)     

  



 

 
 
 
 

 

 

Figure S1. 1H-NMR spectrum of holothurin A5 (1) (700 MHz, CD3OD). 
 



 
 

Figure S2. COSY spectrum of holothurin A5 (1) (700 MHz, CD3OD) 
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Figure S3. HSQC spectrum of holothurin A5 (1) (700 MHz, CD3OD, high field region) 
 
 



 
 

Figure S4. HSQC spectrum of holothurin A5 (1) (700 MHz, CD3OD, low field region) 
 
 
 



 
 

Figure S5. HMBC spectrum of holothurin A5 (1) (700 MHz, CD3OD) 
 
  



 

 
 

Figure S6.  1H-NMR spectrum of compound 5 (700 MHz, CD3OD). 

 

  



 
 

Figure S7.  1H-NMR spectrum of compound 6 (700 MHz, CD3OD). 

  



 
Figure S8. MS/MS spectrum for node at m/z 859.38 (tR= 23.8 min) 

 
 
 
 

 
Figure S9. MS/MS spectrum for node at m/z 1165.51 (tR= 23.1 min). 

 
 
 

  

Holothuria_multiinject_MS3_80ms #1196 RT: 23.81 AV: 1 NL: 3.61E5

F: FTMS - c ESI sid=35.00  d w Full ms2 859.38@cid45.00 [225.00-870.00]
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F: FTMS - c ESI sid=35.00  d w Full ms2 1165.51@cid45.00 [310.00-1180.00]
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Figure S10.  MS/MS spectrum for node at m/z 1167.53 (tR= 23.6 min). 

 
 
 
 
 
 

 
Figure S11.  MS/MS spectrum for node at m/z 1181.51 (tR= 23.2 min, compound 3). 

 
 
 

  

Holothuria_multiinject_MS3_80ms #1170-1199 RT: 23.51-23.82 AV: 7 NL: 7.75E4

F: FTMS - c ESI sid=35.00  d w Full ms2 1167.53@cid45.00 [310.00-1180.00]

350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
el

at
iv

e 
A

bu
nd

an
ce

991.4570

1121.5203
829.4044

683.3464

695.1705

749.4477

603.3900

541.3895
1085.5525953.3689

993.4628

989.4387

563.1286
725.3570

471.3476 1035.4122681.3311409.3467
520.1890 893.4891

827.3912451.9688

929.7866

361.4109

785.0981

630.2888

843.9215

1169.8215

1140.8853

Holothuria_multiinject_MS3_80ms #1147 RT: 23.19 AV: 1 NL: 1.16E6

F: FTMS - c ESI sid=35.00  d w Full ms2 1181.47@cid45.00 [315.00-1195.00]
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Figure S12.  MS/MS spectrum for node at m/z 1183.52 (tR= 23.7 min, compound 4). 

 

 

 

 

 

 

 
Figure S13.  MS/MS spectrum for node at m/z 1195.48 (tR= 21.5 min, compound 2). 

 

 

  

Holothuria_multiinject_MS3_80ms #1167-1203 RT: 23.45-23.91 AV: 10 NL: 1.28E6

F: FTMS - c ESI sid=35.00  d w Full ms2 1183.52@cid45.00 [315.00-1195.00]

350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
el

at
iv

e 
A

bu
nd

an
ce

1121.5203

953.3688

1085.5534

695.1706
1007.4521

681.3312

425.3422
703.4424557.3846

747.4321 1139.5310827.3891
909.4846

1041.5635563.1285

955.3742

637.3412469.3320

945.4531

821.2746
539.3740409.3115

1075.4758

355.4313 1150.4811

Holothuria_multiinject_MS3_80ms #1015 RT: 21.46 AV: 1 NL: 4.34E5

F: FTMS - c ESI sid=35.00  d w Full ms2 1195.48@cid45.00 [315.00-1210.00]
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Figure S14.  MS/MS spectrum for node at m/z 1197.50 (tR= 21.8 min). 

 

 

 

 

 

 
Figure S15.  MS/MS spectrum for node at m/z 1211.48 (tR= 19.6 min, compound 1). 

 

 

 

Holothuria_multiinject_MS3_80ms #1045 RT: 21.84 AV: 1 NL: 1.40E6

F: FTMS - c ESI sid=35.00  d w Full ms2 1197.50@cid45.00 [315.00-1210.00]
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Holothuria_multiinject_MS3_80ms #874 RT: 19.56 AV: 1 NL: 1.91E5

F: FTMS - c ESI sid=35.00  d w Full ms2 1211.48@cid45.00 [320.00-1225.00]
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Figure S16.  MS/MS spectrum for node at m/z 1213.50 (tR= 18.3 min). 

 

 

 

 

 

 
Figure S17.  MS/MS spectrum for node at m/z 1225.50 (tR= 21.2 min). 

 

 

 

  

Holothuria_multiinject_MS3_80ms #787 RT: 18.30 AV: 1 NL: 1.38E5

F: FTMS - c ESI sid=35.00  d w Full ms2 1213.50@cid45.00 [320.00-1225.00]
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Holothuria_multiinject_MS3_80ms #975-1023 RT: 20.92-21.30 AV: 8 NL: 2.80E4

F: FTMS - c ESI sid=35.00  d w Full ms2 1225.50@cid45.00 [325.00-1240.00]
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Figure S18.  MS/MS spectrum for node at m/z 1229.49 (tR= 17.6 min, compound 5a). 

 

 

 

 

 

 

 
Figure S19.  MS/MS spectrum for node at m/z 1229.49 (tR= 18.1 min, compound 5b). 

 

 

  

Holothuria_multiinject_MS3_80ms #736 RT: 17.58 AV: 1 NL: 2.25E5

F: FTMS - c ESI sid=35.00  d w Full ms2 1229.49@cid45.00 [325.00-1240.00]
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Holothuria_multiinject_MS3_80ms #769 RT: 18.05 AV: 1 NL: 3.26E5

F: FTMS - c ESI sid=35.00  d w Full ms2 1229.49@cid45.00 [325.00-1240.00]
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Figure S20.  MS/MS spectrum for node at m/z 1243.51 (tR= 19.5 min, compound 6a). 

 

 

 

 

 

 
Figure S21.  MS/MS spectrum for node at m/z 1243.51 (tR= 19.7 min, compound 6b). 

 

 

Holothuria_multiinject_MS3_80ms #869 RT: 19.50 AV: 1 NL: 1.24E5

F: FTMS - c ESI sid=35.00  d w Full ms2 1243.51@cid45.00 [330.00-1255.00]
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Holothuria_multiinject_MS3_80ms #881 RT: 19.66 AV: 1 NL: 1.54E5

F: FTMS - c ESI sid=35.00  d w Full ms2 1243.51@cid45.00 [330.00-1255.00]
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