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S0 Withanolides 1-21 isolated from Physalis longifolia

1 R1=R3=OH R2=R4=H 4 R]_:OH R2=OCH3 R3=H
la R;=0OH R,=Ac R3=0Ac R4,=H 5 R;=H R, =0CH; R3=0H
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3 Ri=R3=R;=0H R;=H 20 R;=R,=R3=H

8 R1=R2=R4=H R3=Oglc-rha
15 Ri1=R,=R4=H R3:Og|C
16 R,=R,=R;=H Rs;=OH




S1(a) *H NMR spectrum of withalongolide A (1) in CsDsN (500 MHz)
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S1(b) *C APT spectrum of withalongolide A (1) (125 MHz)
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S1(c) *H-'H 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)
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S1(f) ROESY spectrum of withalongolide A (1)

® I ris

ﬂ? o . r2.0
1]

F2.5

r3.0

|

F3.5
° r4.0

r4.5

ﬂl_ul
%

r5.0

r55

r6.0

|

6.5

r7.0

7.5

7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5
2 (ppm)

11

f1 (ppm)

f1 (ppm)



S1(g) *H NMR spectrum of withalongolide A (1) in CDCl; and CDs0OD (500 MHz)
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S1(h) *C APT spectrum of withalongolide A (1) (125 MHz)
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S1(i) *H-'H COSY spectrum of withalongolide A (1)
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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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Sla(a) *H NMR spectrum of withalongolide A 4, 19,27-triacetae (1a) in CDCl; (500 MHz)
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S1a(b) **C APT spectrum of withalongolide A 4, 19,27-triacetae (1a) (125 MHz)
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Sla(c) *H-'H COSY spectrum of withalongolide A 4, 19,27-triacetae (1a)
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Sla(d) HSQC spectrum of withalongolide A 4, 19,27-triacetae (1a)
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Sla(e) HMBC spectrum of withalongolide A 4, 19,27-triacetae (1a)
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Sla(f) ROESY spectrum of withalongolide A 4, 19,27-triacetae (1a)
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S1b(a) *H NMR spectrum of withalongolide A 4,27-diacetae (1b) in CDCl; (500 MHz)
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S1b(c) *H-'H COSY spectrum of withalongolide A 4,27-diacetae (1b)
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Slb(e) HMBC spectrum of withalongolide A 4,27-diacetae (1b)
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S2(b) *C APT spectrum of withalongolide B (2) (125 MHz)
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S2(d) HSQC spectrum of withalongolide B (2)
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S2(f) ROESY spectrum of withalongolide B (2)
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S2a(b) *C APT spectrum of withalongolide B 4,19-diacetate(2a) (125 MHz)
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S2a(d) HSQC spectrum of withalongolide B 4,19-diacetate(2a)
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S2b(a) *H NMR spectrum of withalongolide B 4-acetate (2b) in CDCl; (500 MHz)
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S2b(c) *H-'H COSY spectrum of withalongolide B 4-acetate (2b)
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S2b(e) HMBC spectrum of withalongolide B 4-acetate (2b)

(waa) 73

O 0O OO0 OO0 0O O O o o
O 0O 0O 0 000000 dNMSSELWWM ON~N OO O
N O O O™~ 000 A A A A A A A A A AN
T T S U U S SR SR
o
R =}
= b Dt g3 9
® iy F vy
- - -
W&MM £-3 3 2
T - o
- b
=
== o =
=
- = = =
=
- o oo -
-
-
- - -
=
o
= o= L
o

_____ i

____ __

3.5 3.0 2.5 2.0 1.5 1.0 0.5

4.0
2 (ppm)

7.0 6.5 6.0 55 5.0 4.5
S3(a) 'H NMR spectrum of withalongolide C (3) in CDCl; (400 MHz)

7.5

8206'0~_
9966°0 ~_
2ET0T
00€Z°T ~_
6852°T
GEGET "

V265 T~
90€9°T

9600'C
owwvre /
9TST'C /
°6LTC V
&355-2
829v'C /

9ELV'T \
¥8.5°C"

6098°C —

VEET'E —

VELLE~
1816

96YT ¥~
LTEEY

BELEY - /
TLOV'Y —

YL029~_
v2ET 9

8276'9
1,56°9 V
819691
1286°9 \
€0ve L —

\#m T

Frot

1.2

1.8

2.4

3.0

3.6

4.2

4.8

5.4

ppbm

28



S3(b) **C APT spectrum of withalongolide C (3) (125 MHz)
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S3(d) HSQC spectrum of withalongolide C (3)
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S3(f) NOESY spectrum of withalongolide C (3)
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S4(b) **C APT spectrum of withalongolide D (4) (125 MHz)
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S4(d) HSQC spectrum of withalongolide D (4)
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S4(f) NOESY spectrum of withalongolide D (4)
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S5(b) *3C APT spectrum of withalongolide E (5) (125 MHz)
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S5(d) HSQC spectrum of withalongolide E (5)
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S5(f) NOESY spectrum of withalongolide E (5)
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S6(b) **C APT spectrum of withalongolide F(6) (125 MHz)
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S6(d) HSQC spectrum of withalongolide F (6)
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S6(f) NOESY spectrum of withalongolide F (6)
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S7(b) **C APT spectrum of withalongolide G (7) (125 MHz)

02T —
0vT
S0Z~
L'z
m.om/
Zm%
g'6e
8'6€
TEY -~
€28
1'SS
o.omw
1'95
665~
0€97
9L~
v'5L—
8'8L—

L2l —

T0ST
v.omHW
9°0ST
9'vST v

0'L9T —

0'80¢ —

S6°TT —
G6°€ET —

S0 —
§T'ee —
TLve—

S9°L¢ —

EE0E~
£2°08 0
LETE~

V5'6€ ~_
8L°6E

Soey —
veer
ey —

8225 —

2LSS ~
€995

cL'9S V
eSS —

8865 —

00°€9 /7
oggo/

LS€L —

SE€'SL—

G8'8L —

e e

¥ A

14

21

24

27

29

31

40

42

a4

53

56

58

60

64

74

76

,[il Lt

Il“

60

40 30 20 1

50

180 170 160 150 140 130 120 110 100 90 80 70
ppm
S7(c) *H-'H COSY spectrum of withalongolide G (7)

190

210 200

Fo0.0

ro.s

ri1.o

(waad) 74

1
(32}
I

r4.0

r4.5

rs.0o

rs.5

~6.0

(o~

5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
2 (pbpm)

55

41



S7(d) HSQC spectrum of withalongolide G (7)
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S7(f) NOESY spectrum of withalongolide G (7)
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S8(b) **C APT spectrum of withalongolide H (8) (125 MHz)
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S8(d) HSQC spectrum of withalongolide H (8)
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S8(f) NOESY spectrum of withalongolide H (8)
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S9(b) *3C APT spectrum of withalongolide I (9) (125 MHz)
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S9(d) HSQC spectrum of withalongolide 1 (9)

F10

— ® r20

0o

TN
0
0

r30

I}
I
8
0%
T
IN
o

— ©© o

r70

8ao
0

80
F90
100
F110
F120
F‘ @ F130

: : : : : : : : : :

T T
6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5
f2 (ppm)

S9(e) HMBC spectrum of withalongolide I (9)

J\_J\L M 1\

[l
>

a0

Illl [T

71T

oo o

[

r100

r120

r140

r160

ri180

r 200

75 70 65 6.0 55 45 40 35 30 25 20 15 1.0 05
f2 (ppm)

48

f1 (ppm)

f1 (ppm)



S9(f) NOESY spectrum of withalongolide I (9)
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S10(b) *C APT spectrum of withalongolide J (10) (125 MHz)

oer
191/

€22
zsz

zsz

g2/
928
BEET
Loy

w.w«M
ey -
vov/
A
925 —

515
\

€89
6€9—~
9997
oy
569
TZL

v.mh\

0'6L
€6
L'6L
S€0T —

[ATAE
0'/eTr —

LLET —

8'8VT
ﬁ.om.ﬂy
¥°0ST
9°0ST

T/9T—

6521
5621
801/

lLeee—

ANTANY
gese

SLle—

952 —
08'€e —

26'6E
0Lor
99Ty —
ey —
Y9Er ~
vy~

T8y —
ST'0S —
1525 —

2¢5'LS —

62°€9 —
€6'€9 —

999 ~_
9029 —

2569 —

el —

0v'SL—

206L~
TE6L—
69'6L

26 24 22 14

32 28

34

50 48 46 44 42 40

52

78 76 74 72 70 68 66 64 62 58

80

|

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 1c

70

ppm

$10(c) *H-'H COSY spectrum of withalongolide J (10)

(wada) 13
BB S S . i
N
e &8s
8 =
®
0s
@ % pe
2 o)
&
e
WQ@ o o =
- : e o
o ¥ &
:, ©
) Y °Q
e
=]
- S G ,@
o y
@&

0.5

40 35 3.0 25 20 15 1.0
f2 (ppm)

4.5

60 55 5.0

6.5

7.0

7.5

50



S10(d) HSQC spectrum of withalongolide J (10)
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S10(f) NOESY spectrum of withalongolide J (10)
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S11(b) **C APT spectrum of withalongolide K (11) (125 MHz)
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S11(d) HSQC spectrum of withalongolide K (11)
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S11(f) NOESY spectrum of withalongolide K (11)
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S12(b) **C APT spectrum of withalongolide L (12) (125 MHz)
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S12(d) HSQC spectrum of withalongolide L (12)
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S12(f) NOESY spectrum of withalongolide L (12)
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S13(b) *C APT spectrum of withalongolide M (13) (125 MHz)
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S13(d) HSQC spectrum of withalongolide M (13)
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S13(f) NOESY spectrum of withalongolide M (13)
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S14(b) *C APT spectrum of withalongolide N (14) (125 MHz)
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S14(d) HSQC spectrum of withalongolide N (14)
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S14(f) NOESY spectrum of withalongolide N (14)
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S15(b) **C APT spectrum of sitoindoside IX (15) (125 MHz)
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S15(d) HSQC spectrum of sitoindoside 1X (15)
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S15(f) NOESY spectrum of sitoindoside X (15)
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S16(b) *C and DEPT135 spectra of withaferin A (16) (125 MHz)
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S17(b) *3C and DEPT135 spectra of 2,3-dihydro-34-methoxywithaferin A (17) (125 MHz)
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S17(d) HSQC spectrum of 2,3-dihydro-3-methoxywithaferin A (17)
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S17(f) NOESY spectrum of 2,3-dihydro-34-methoxywithaferin A (17)
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S18(b) *C APT spectrum of viscosalactone B (18) (125 MHz)

g€zt
preaay
zver /.
6121/
89ET
0'9eT
Z'9eT
1°05T
m.oﬂw
9°05T
ever/

8'99T —

0T —

61T —

12

96°€T —

14

16

09T —

9502 —

81 —

22

T6'vC —

25

89'L¢ —

[ et It A et et T —

30

9€°0€ —
€5°0€ —

T 1
3231

€€°2€ —

39

¥S'6€ ~
89'6€ —

43 40

ey —

99°er —

LA AL
Wi il

|
Il

vy —

69'67 —

w'es—

AL

1995~
€9'95 "

9€°LS —

2569 —

Ul —

—_—
67

69°8L~_
088

79

TWLﬁTLﬁLJ\TL%MLWW

I

T
110

T
130

T
150

T
170

T
190

T
210

ppm

S18(c) *H-'H COSY spectrum of viscosalactone B (18)

Ll il "

A A

(waa) 74

M

Lol o~ ™ < wn
| | | h |
M 2 o
e & &
A 9
& e
) @
e %
22
o )
ga 8
o O &
.
8 8 o
o
@ ®
o
=
=
._- [

70 65 60 55 50 45 40 35 30 25 20 15 1.0 05
f2 (ppm)

7.5

72



S18(d) HSQC spectrum of viscosalactone B (18)
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S18(f) NOESY spectrum of viscosalactone B (18)
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S19(b) **C APT spectrum of 2,3-dihydro-34-O-sulfate withaferin A (19) (125 MHz)
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S19(d) HSQC spectrum of 2,3-dihydro-33-O-sulfate withaferin A (19)
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S19(f) NOESY spectrum of 2,3-dihydro-34-O-sulfate withaferin A (19)
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$20 *H NMR spectrum of 2,3-dihydrowithaferin A (20) in CDCl; (400 MHz)
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S21(a) *H NMR spectrum of 21 in CsDsN (500 MHz)
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S21(b) **C APT spectrum of 21 (125 MHz)

(4"
6'¢T
9'0C /
m.om/
6'1¢

S'EE

9'6E
T'0v
8Ty
ﬁ.me

[434

7T
85
995 —
585/

Ly
viL /
T84\
5'8L
88/

geet
ober
Trer /.
g1/
g'SeT
09€T W
T9¢T

T'0ST
€'0ST W
9'0ST 4
SPST

6'99T —

o1C —

T —

PO'ET —

19°9T —

85707 —

0077 —

98T —

YLLL—

€6°0E —

98'TE —

ShEE —

99°6€ —

800 —

wi—

0D~
crer

08'55 —
998 —

6185 —

UYL —

b Ll
60°8L ~_
Sb'9L—
588/

14

17

22

27

30

33

40

I

43

52

58

75

78

20 10

30

40

80 70 60 50

90

110
ppm

170 150 130
78

190

210



S21(c) *H-'H COSY spectrum of 21
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S21(e) HMBC spectrum of 21
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S22 Cytotoxicity ICsq of Fractions (ug/mL) against Five Cell Lines

Fractions B16F10 SKMEL-28 JMAR MDA-1986 MRC-5
CH,CI,: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 15 0.7 1.0
n-BuOH Fraction 5.7 4.1 45 1.2 1.2

2 For cell lines used, see text.

81



