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S1(a) 1H NMR spectrum of withalongolide A (1) in C5D5N (500 MHz) 
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S1(b) 13C APT spectrum of withalongolide A (1) (125 MHz)  

 



10 

S1(c) 1H-1H COSY spectrum of withalongolide A (1) 
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S1(d) HSQC spectrum of withalongolide A (1) 
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S1(e) HMBC spectrum of withalongolide A (1) 

 

S1(f) ROESY spectrum of withalongolide A (1) 
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S1(g) 1H NMR spectrum of withalongolide A (1) in CDCl3 and CD3OD (500 MHz) 

 

S1(h) 13C APT spectrum of withalongolide A (1) (125 MHz)  

102030405060708090100110120130140150160170180190200210
ppm

11
.7

13
.3

20
.2

24
.2

27
.3

29
.9

30
.5

31
.1

38
.8

39
.7

42
.5

43
.9

51
.9

54
.3

56
.7

61
.0

61
.5

61
.8

68
.0

77
.0

77
.2

77
.5

78
.8

12
5.

6

13
2.

9

14
5.

7

15
4.

3

16
7.

4

20
0.

7

101520253035404550556065707580

11
.6

6

13
.3

5

20
.1

6
22

.1
4

24
.2

1

27
.2

8

29
.9

0
30

.4
7

31
.1

2

38
.8

4
39

.6
6

42
.4

9
43

.8
7

51
.8

9

54
.3

4

56
.7

0
56

.7
2

61
.0

0
61

.4
8

61
.8

2

68
.0

1

76
.9

8
77

.2
3

77
.4

9
78

.8
1

 



13 

S1(i) 1H-1H COSY spectrum of withalongolide A (1) 

 

S1(j) HSQC spectrum of withalongolide A (1) 
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S1(k) HMBC spectrum of withalongolide A (1) 
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S1(l) ROESY spectrum of withalongolide A (1) 
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S1a(a) 1H NMR spectrum of withalongolide A 4, 19,27-triacetae (1a) in CDCl3 (500 MHz) 

 

S1a(b) 13C APT spectrum of withalongolide A 4, 19,27-triacetae (1a) (125 MHz)  
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S1a(c) 1H-1H COSY spectrum of withalongolide A 4, 19,27-triacetae (1a) 

 

S1a(d) HSQC spectrum of withalongolide A 4, 19,27-triacetae (1a) 
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S1a(e) HMBC spectrum of withalongolide A 4, 19,27-triacetae (1a) 
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S1a(f) ROESY spectrum of withalongolide A 4, 19,27-triacetae (1a) 
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S1b(a) 1H NMR spectrum of withalongolide A 4,27-diacetae (1b) in CDCl3 (500 MHz) 

 

S1b(b) 13C APT spectrum of withalongolide A 4,27-diacetae (1b) (125 MHz)  
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S1b(c) 1H-1H COSY spectrum of withalongolide A 4,27-diacetae (1b) 
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S1b(d) HSQC spectrum of withalongolide A 4,27-diacetae (1b) 
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S1b(e) HMBC spectrum of withalongolide A 4,27-diacetae (1b) 

 

S2(a) 1H NMR spectrum of withalongolide B (2) in CHCl3 (400 MHz) 
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S2(b) 13C APT spectrum of withalongolide B (2) (125 MHz)  

 

S2(c) 1H-1H COSY spectrum of withalongolide B (2) 
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S2(d) HSQC spectrum of withalongolide B (2) 

 

S2(e) HMBC spectrum of withalongolide B (2) 
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S2(f) ROESY spectrum of withalongolide B (2) 

 

S2a(a) 1H NMR spectrum of withalongolide B 4,19-diacetate(2a) in CDCl3 (500 MHz) 
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S2a(b) 13C APT spectrum of withalongolide B 4,19-diacetate(2a) (125 MHz)  
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S2a(c) 1H-1H COSY spectrum of withalongolide B 4,19-diacetate(2a) 
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S2a(d) HSQC spectrum of withalongolide B 4,19-diacetate(2a) 
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S2a(e) HMBC spectrum of withalongolide B 4,19-diacetate(2a) 
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S2b(a) 1H NMR spectrum of withalongolide B 4-acetate (2b) in CDCl3 (500 MHz) 
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S2b(b) 13C APT spectrum of withalongolide B 4-acetate (2b) (125 MHz)  
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S2b(c) 1H-1H COSY spectrum of withalongolide B 4-acetate (2b) 

 

S2b(d) HSQC spectrum of withalongolide B 4-acetate (2b) 
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S2b(e) HMBC spectrum of withalongolide B 4-acetate (2b) 
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S3(a) 1H NMR spectrum of withalongolide C (3) in CDCl3 (400 MHz) 
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S3(b) 13C APT spectrum of withalongolide C (3) (125 MHz)  
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S3(c) 1H-1H COSY spectrum of withalongolide C (3) 
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S3(d) HSQC spectrum of withalongolide C (3) 
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S3(e) HMBC spectrum of withalongolide C (3) 
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S3(f) NOESY spectrum of withalongolide C (3) 
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S4(a) 1H NMR spectrum of withalongolide D (4) in CDCl3 (400 MHz) 
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S4(b) 13C APT spectrum of withalongolide D (4) (125 MHz)  
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S4(c) 1H-1H COSY spectrum of withalongolide D (4) 
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S4(d) HSQC spectrum of withalongolide D (4) 

 

S4(e) HMBC spectrum of withalongolide D (4) 

0.61.01.41.82.22.63.03.43.84.2
f2 (ppm)

20

40

60

80

100

120

140

160

180

200

 



34 

S4(f) NOESY spectrum of withalongolide D (4) 
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S5(a) 1H NMR spectrum of withalongolide E (5) in CDCl3 (500 MHz) 
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S5(b) 13C APT spectrum of withalongolide E (5) (125 MHz) 
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S5(c) 1H-1H COSY spectrum of withalongolide E (5) 
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S5(d) HSQC spectrum of withalongolide E (5) 

 

S5(e) HMBC spectrum of withalongolide E (5) 
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S5(f) NOESY spectrum of withalongolide E (5) 
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S6(a) 1H NMR spectrum of withalongolide F (6) in CDCl3 (400 MHz) 
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S6(b) 13C APT spectrum of withalongolide F(6) (125 MHz)  

 

S6(c) DQF-COSY spectrum of withalongolide F (6) 
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S6(d) HSQC spectrum of withalongolide F (6) 

 

S6(e) HMBC spectrum of withalongolide F (6) 
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S6(f) NOESY spectrum of withalongolide F (6) 
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S7(a) 1H NMR spectrum of withalongolide G (7) in C5D5N (500 MHz) 
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S7(b) 13C APT spectrum of withalongolide G (7) (125 MHz)  
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S7(c) 1H-1H COSY spectrum of withalongolide G (7) 
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S7(d) HSQC spectrum of withalongolide G (7) 
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S7(e) HMBC spectrum of withalongolide G (7) 
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S7(f) NOESY spectrum of withalongolide G (7) 

 

S8(a) 1H NMR spectrum of withalongolide H (8) in C5D5N (500 MHz) 
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S8(b) 13C APT spectrum of withalongolide H (8) (125 MHz)  
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S8(c) 1H-1H COSY spectrum of withalongolide H (8) 
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S8(d) HSQC spectrum of withalongolide H (8) 
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S8(e) HMBC spectrum of withalongolide H (8) 
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S8(f) NOESY spectrum of withalongolide H (8) 

 

S9(a) 1H NMR spectrum of withalongolide I (9) in C5D5N (500 MHz) 
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S9(b) 13C APT spectrum of withalongolide I (9) (125 MHz)  

 

S9(c) 1H-1H COSY spectrum of withalongolide I (9) 
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S9(d) HSQC spectrum of withalongolide I (9) 
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S9(e) HMBC spectrum of withalongolide I (9) 
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S9(f) NOESY spectrum of withalongolide I (9) 

 

S10(a) 1H NMR spectrum of withalongolide J (10) in C5D5N (500 MHz) 
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S10(b) 13C APT spectrum of withalongolide J (10) (125 MHz)  
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S10(c) 1H-1H COSY spectrum of withalongolide J (10) 
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S10(d) HSQC spectrum of withalongolide J (10) 
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S10(e) HMBC spectrum of withalongolide J (10) 
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S10(f) NOESY spectrum of withalongolide J (10) 

 

S11(a) 1H NMR spectrum of withalongolide K (11) in C5D5N (500 MHz) 
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S11(b) 13C APT spectrum of withalongolide K (11) (125 MHz) 
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S11(c) 1H-1H COSY spectrum of withalongolide K (11) 
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S11(d) HSQC spectrum of withalongolide K (11) 
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S11(e) HMBC spectrum of withalongolide K (11) 
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S11(f) NOESY spectrum of withalongolide K (11) 

 

S12(a) 1H NMR spectrum of withalongolide L (12) in C5D5N (500 MHz) 
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S12(b) 13C APT spectrum of withalongolide L (12) (125 MHz) 
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S12(c) 1H-1H COSY spectrum of withalongolide L (12) 
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S12(d) HSQC spectrum of withalongolide L (12) 

 

S12(e) HMBC spectrum of withalongolide L (12) 
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S12(f) NOESY spectrum of withalongolide L (12) 

 

S13(a) 1H NMR spectrum of withalongolide M (13) in C5D5N (500 MHz) 
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S13(b) 13C APT spectrum of withalongolide M (13) (125 MHz) 

 

S13(c) 1H-1H COSY spectrum of withalongolide M (13) 
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S13(d) HSQC spectrum of withalongolide M (13) 

 

S13(e) HMBC spectrum of withalongolide M (13) 
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S13(f) NOESY spectrum of withalongolide M (13) 

 

S14(a) 1H NMR spectrum of withalongolide N (14) in C5D5N (500 MHz) 
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S14(b) 13C APT spectrum of withalongolide N (14) (125 MHz) 
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S14(c) 1H-1H COSY spectrum of withalongolide N (14) 
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S14(d) HSQC spectrum of withalongolide N (14) 

 

S14(e) HMBC spectrum of withalongolide N (14) 
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S14(f) NOESY spectrum of withalongolide N (14) 

 

S15(a) 1H NMR spectrum of sitoindoside IX (15) in C5D5N (500 MHz) 
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S15(b) 13C APT spectrum of sitoindoside IX (15) (125 MHz) 
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S15(c) 1H-1H COSY spectrum of sitoindoside IX (15) 
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S15(d) HSQC spectrum of sitoindoside IX (15) 
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S15(e) HMBC spectrum of sitoindoside IX (15) 
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S15(f) NOESY spectrum of sitoindoside IX (15) 

 

S16(a) 1H NMR spectrum of withaferin A (16) in CDCl3 (500 MHz) 
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S16(b) 13C and DEPT135 spectra of withaferin A (16) (125 MHz) 
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S17(a) 1H NMR spectrum of 2,3-dihydro-3β-methoxywithaferin A (17) in CDCl3 (500 MHz) 
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S17(b) 13C and DEPT135 spectra of 2,3-dihydro-3β-methoxywithaferin A (17) (125 MHz)  
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S17(c) 1H-1H COSY spectrum of 2,3-dihydro-3β-methoxywithaferin A (17) 
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S17(d) HSQC spectrum of 2,3-dihydro-3β-methoxywithaferin A (17) 
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S17(e) HMBC spectrum of 2,3-dihydro-3β-methoxywithaferin A (17) 
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S17(f) NOESY spectrum of 2,3-dihydro-3β-methoxywithaferin A (17) 

 

S18(a) 1H NMR spectrum of viscosalactone B (18) in C5D5N (500 MHz) 
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S18(b) 13C APT spectrum of viscosalactone B (18) (125 MHz)  
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S18(c) 1H-1H COSY spectrum of viscosalactone B (18) 
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S18(d) HSQC spectrum of viscosalactone B (18) 

0.81.21.62.02.42.83.23.64.04.44.8
f2 (ppm)

15

20

25

30

35

40

45

50

55

60

65

70

75

80

f1
 (

pp
m

)

 

S18(e) HMBC spectrum of viscosalactone B (18) 
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S18(f) NOESY spectrum of viscosalactone B (18) 

 

S19(a) 1H NMR spectrum of 2,3-dihydro-3β-O-sulfate withaferin A (19) in C5D5N (500 MHz) 
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S19(b) 13C APT spectrum of 2,3-dihydro-3β-O-sulfate withaferin A (19) (125 MHz)  
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S19(c) 1H-1H COSY spectrum of 2,3-dihydro-3β-O-sulfate withaferin A (19) 
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S19(d) HSQC spectrum of 2,3-dihydro-3β-O-sulfate withaferin A (19) 
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S19(e) HMBC spectrum of 2,3-dihydro-3β-O-sulfate withaferin A (19) 
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S19(f) NOESY spectrum of 2,3-dihydro-3β-O-sulfate withaferin A (19) 
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S20 1H NMR spectrum of 2,3-dihydrowithaferin A (20) in CDCl3 (400 MHz) 
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S21(a) 1H NMR spectrum of 21 in C5D5N (500 MHz) 
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S21(b) 13C APT spectrum of 21 (125 MHz)  
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S21(c) 1H-1H COSY spectrum of 21 

 

S21(d) HSQC spectrum of 21 
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S21(e) HMBC spectrum of 21 

 

S21(f) NOESY spectrum of 21 
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S22 Cytotoxicity IC50 of Fractions (µg/mL) against Five Cell Lines a 

Fractions B16F10 SKMEL-28 JMAR MDA-1986 MRC-5 

CH2Cl2:MeOH (1:1) Extract 9.8  9.7  8.6  4.6  8.7  

Hexane Fraction 46.6 43.6 49.7 9.9 28.6 

EtOAc Fraction 1.6 1.7  1.5  0.7  1.0  

n-BuOH Fraction 5.7  4.1  4.5  1.2  1.2  

a For cell lines used, see text.  

 


