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Cytotoxic Cardenolides from the Latex of Anfiaris toxicaria
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Abstract: Four cardenolides were obtained from the latex of Antiaris toxicaria (Pers.) Lesch. On the basis of
spectral data, they were identified as strophanthojavoside (1), convallatoxin (2), strophalloside (3), and
glucostrophanthidin (4). Compound 4 was isolated from Antiaris toxicaria for the first time. Compounds 1 ~ 4
showed significant inhibitory activity towards chronic myelogenous leukemia (K562), human gastric carcinoma
(SGC-7901), and human hepatoma (SMMC-7721) cell lines.
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F} (Moraceae) . Ifil £ 1% /@ H 499™, 514 b0 A5 . BY 70
REEAR, BUHA EAREAHEY I EEHINFFZ
—B, RimEgEESMREAE 4 F 3 AR, EES
MFREE, RE™ 1 #, B £, 70 T8
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S, HERTA A6, FEE, SROBRE
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5T OREERIER, Ry, A AR
R B AROEFRAAEY, BAROERT,
HBOE RS Y ReE R UL SE , = B RGO
TR EEAY . RRBA X 25 Y
T B T M T R R e, R BRI R ™ I i vk
FLIT B ZBRER BUYIAT 18 1 B8 IR T ML 40 Ffd (K562)
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N B % 40 M (SGC-7901) F1 A FF 9 40 Jid (SMMC-
T2 BN T BGR A KMEIEMS, AT
FREPEEER S, RATEFH RS S T e
FEFE LI BRI B BRI T BN R AW
AT
1 BARLA ik
1.1 #F#

bR FRER X5 BB HUE S IORE R IE);
API QSTAR Pulsar Ji#%{¥ ; Brucker AV-400 %4 3
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CO, 3% 48 (Sheldon Manufacturing Inc.); ¥ T/E
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300 B) - HERITHER(F ST ); Sephadex
LH-20 (Merck 22 /]); D-101 KRFALE MR AB(LRE
HEHKBARAF), MY EEE M (MIT).
RP1640 3% 7% B A4 2L W PBS(ALIE IR &R A&
A)); #2235 & C(Kyowa Hakko Kogyo Co. Itd.);
DMSO Jy4r#rét

DL IM.B ¥ (Antiaris toxicaria (Pers.) Lesch.)3. it
F 2005 4F 11 AR BEEABRKE, HPERFR
b Bk B P VR 9 R R TR B 5T T E LSRR S R
%5 , FEIERRAR(AN200511) BEA T E il Rl
2Bt A= B AR5 T

1.2 RS HE

I8 i B HE 2L (4.0 AR ECH 95% M 2
BER R 3 K, BERGRHERE, HEB 2T K
W R R, KK R AT B ZBR R AR B, 1R B
ATHBEERS6.9 g ZRZERH (8.7 g), BAKRK
TR EE D-101 XKALEMR s ET, Bf5
FA7K.50% HEEFD 100% FF 6 B vE A, 75 3 50%
FIEEERA(16.4 2)F1 100% FEEER41212.0 g)o

IR ERER 2 W R RE A Z AT, LA E A5-H
BE(50: 1 ~0: 1)BEE AR 7 N4 (Fr.1 ~Fr.7)o
Fr.7 ZREBHENT, LG -F BE(14: 1)BEBE Rk
A2 (81.4 mg), 100% FEEF 2 EREEAEZE
B, AR5 BR40: 1 ~0: BB LEMARS] 8 4~38
43(Fr.l ~Fr.8), Fr.7 &rERAHZEH, UIEH-FEE
@G DHBEHRER LS 3 (139.8 mg) ik &Y 4
(40.4 mg), Fr8 & HREBRHEN, BALAW1
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1.3 4pa S EHEmSE A &

KA MIT ", SE3 3 BA 3 Ji 41 (DMSO
BT RAEHER OF 6 MAFKRE
(0.1,0.3,0.9.2.7.8.1 #124.3 pg mL")RKENAE S,
IC,fH <0.1 pg mL' WIS HE TR, B
B 6 A~ A8 ¥k B (0.0003 ,0.001.,0.004,0.011.,0.033
#10.100 pg mL"), BEE R 3 FAT,

VEBCH $A K HA40M , F RPMI 1640 58238 5%
B 40 MR R W, I BRSO 3, %
50000 > mL'#:# 90 pL T 96 LIS 40 3 5%
B,BT 5% CO, . 18& 90% LA k. 37C R4 i
o ARG K62 HEMAFFI A S 10 pL, M
SMMC-7721 F1 SGC-7901 3535 24 h JS I AL I kE
i 10 WL, 8k4e859% 72 h JFBUH , BT B MET N

ZHLABES, REELMWA 5 mg mL'
MTT BB T P& PBS) 15 pL,37C A
4 h g, WFEE, Hm&FLINA 100 pL DMSO, 7t
SYVERR KA AR E T, F 490 nm ¥
KIE & LB RIEE (A), T I AKX KA KW
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 adsero, 1 TR A
ARIPRIZR%) = R HRZEH A [

LA il W P D B AR AT, 3R 3RO A AR, R I
FR MBI ZR N 50% R MEIHRE (IC,,), He i
PS5 RBP LRI E (1C,) 2o

1.4 ZHEE

BENEFINELEE (strophanthojavoeside, 1)
H 8 K (MeOH), mp 158 ~ 161°C, [a]? +1.2 (c
096, CHCL ), ESI-MS m/z: 564 [M]", 5> FR N
CyH, 0,0 ' H-NMR (400 MHz, CD,0OD) &: 10.06
(1H, s, H-19), 5.90 (1H, s, H-22), 5.05 (1H, dd, J=
18.1, 1.7 Hz, H,-21), 4.89 (1H, dd, J=18.1, 1.8 Hz,
H,-21), 4.75 (1H, d, J=7.9 Hz, H-1'), 4.24 (1H, t,
J=2.8 Hz, H-3"), 415 (1H, br s, H3), 3.73 (1H, m,
H-5", 3.55 (3H, s, 2'-OMe), 3.16 (1H, dd, J=9.7,
2.8 Hz, H4"), 3.02 (1H, dd, J=17.9, 2.8 Hz, H2"),
2.82 (1H, m, H-17), 2.32 (1H, m, H,-1), 2.15 (1H, m,
H,-7), 2.10 (1H, m, H,- 4), 2.09 (1H, m, H,-16), 2.09
(1lH, m, H-8), 2.03 (1H, m, H,-15), 2.02 (1H, m, H,-
6), 1.99 (1H, m, H,-2), 1.93 (1H, m, H,-16), 1.71
(1H, m, H,-1), 1.68 (1H, m, H,-15), 1.67 (1H, m, H,-
6), 1.65 (1H, m, H,4), 1.64 (1H, m, H,-12), 1.52
(1H, m, H,-2), 1.42 (1H, m, H,-11), 1.24 (1H, m, H,-
7), 1.23 (1H, m, H,-12), 1.23 (3H, d, J =6.2 Hz,
H-6", 1.17 (1H, m, H,-11), 1.15 (1H, m, H-9), 0.85
(3H, s, H-18);° C-NMR (100 MHz, CD,OD)¥{4E I
# 1, HFJC strophanthidin(F B JEE T 7o) M 8
¥# 6-deoxy-2-O-methyl-B-D-allose(6-% &-2-O-F %-
B-D-F ¥R AL, H 705 3CHR[13 [HRUE 3 B IEAE
FH PR3, e A BBIRE T TEREES,

22 = 3 ( convallatoxin, 2) TG4 5
(MeOH), mp 246 ~ 247C, [a]5 - 1.7 (c 0.65,
MeOH), ESI-MS m/z: 550 [M]" ,23 T8 CuHy 040
'"H-NMR (400 MHz, CD,0D) &: 10.06 (1H, s, H-19),
593 (1H, s, H22), 5.05 (1H, dd, J=18.1, 1.7 Hz,
H,-21), 4.82 (1H, br s, H-1'), 4.89 (1H, dd, J=18.1,
1.8 Hz, H,-21), 4.16 (1H, br s, H-3), 3.72 (1H, dd,

) x100%
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Fig. 1 Chemical structures of compounds 1 ~4

#1 {£&%1~4 HC-NMR #iE
Table 1 The *C-NMR data of compounds 1 ~4

HLE &% Compounds g L&Y Compounds
Position 1 2 3 4 Position 1 2 3 4

1 190 19.1 190 190 16 28.0 280 280 280

2 260 260 26.1 26.1 17 51.8 51.8 51.7 51.7

3 754 754 75.0 75.0 18 16.2 162 162 16.2

4 378 37.6 378 378 19 2100 2098 2102 2102
5 75.1 75.1 74.8 74.8 20 1782 1782 1783 1783
6 376 37.6 357 35.7 21 753 754 754 754

7 253 254 254 254 22 1179 1179 1180 1180
8 426 427 426 426 23 1772 1772 1773 1773
9 404 404 404 404 1 98.1 1017 100.0 1024
10 562 56.1 56.2 56.2 2' 81.7 724 695 749

11 233 233 233 233 3' 68.7 725 69.7 719

12 404 405 405 405 4' 742 741 786 718

13 50.8 50.8 50.8 50.8 5 708 702 70.1 78.1

14 86.0 86.0 86.0 86.0 6' 184 180 16.7 630

15 325 325 325 325 2'-OMe 56.8

J=33,13 Hz, H2"),3.66 (1H, dd, J=9.4, 3.3 H,
H-3", 3.63 (1H, m, H-5'), 338 (11, t, J=94 I, H4"),
2.83 (1H, m, H-17), 232 (1H, m, H,-1),2.15 1H, m,
H,-7), 2.10 (1H, m, H,-4), 2.09 (1H, m, H,-16), 2.09
(1H, m, H-8), 2.03 (1H, m, H,-15), 2.02 (1H, m, H,-
6), 1.99 (1H, m, H,-2), 1.93 (1H, m, H,-16), 1.71
(1H, m, H,-1), 1.68 (1H, m, H,-15), 1.67 (1H, m, H, -
6), 1.65 (1H, m, H,4), 1.64 (1H, m, H,-12), 1.52
(1H, m, H,-2), 1.42 (14, m, H,-11), 1.24 (1H, m, H,-
7,125 3H, d, J=6.1 Hz, H6'), 1.23 (1H, m, H,-

12), 1.17 (1H, m, H,-11), 1.15 (1H, m, H9), 0.80
(3H, s, H-18); C-NMR (100 MHz, CD,0OD) %% L
F 1, HHFIT strophanthidin(F & JEHE 71 7o) F 8
¥# a-L-rhamnose (a-L-BRZE8H)4H B, H o5 0K
[13HRIEM = BHEE 71 o idE — 2, B0 530
[141# B W) a-L-rthamnose I #E — 3, X E W2
BHS,
BE I T I & PEH (strophalloside, 3)

Tofakt & (MeOH), mp 180 ~183%C , [a]? +5.2° (¢
1.05, MeOH), ESI-MS m/z: 550 [M]*, 4+ F XK
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CpoH,,0,,.' HFNMR (400 MHz, CD,0D) :10.02 (1H,
s, H-19), 5.87 (1H, s, H-22), 5.03 (1H, dd, J=17.0,
1.5 Hz, H,-21), 4.90 (1H, dd, J=18.4, 1.6 Hz, H,-
21), 4.68 (1H, d, J=8.3 Hz H-1"), 4.13 (1H, br s, H-
3), 409 (1H, t, J=3.3 Hz, H-3"), 4.06 (1H, m, H-5"),
3.66 (1H, dd, J=9.7,3.5 Hz, H4'),3.61 (1H, dd, J =
8.2, 3.4 Hz, H-2'), 2.80 (1H, m, H-17), 2.32 (1H, m,
H,-1), 2.15 (1H, m, H,-7), 2.10 (1H, m, H,-4), 2.09
(1H, m, H,-16), 2.09 (1H, m, H-8), 2.03 (1H, m, H,-
15),2.02 (1H, m, H,-6), 1.99 (1H, m, H,-2), 1.93
(1H, m, H,-16), 1.71 (1H, m, H,-1), 1.68 (1H, m, H,-
15), 1.67 (1H, m, H,-6), 1.65 (1H, m, H,4), 1.64
(1H, m, H,-12), 1.52 (1H, m, H,-2), 1.42 (1H, m, H,-
11), 124 (1H, m, H,-7), 1.23 (1H, m, H,-12), 1.21
(3H, d, J=6.5 Hz, H6"), 1.17 (1H, m, H,-11), 1.15
(1H, m, H9), 0.82 (3H, s, H-18); " C-NMR (100 MHz,
CD,OD)##E 3% 1, B HJT strophanthidin (7 3 ¢
AEFH J0) M BB 6-deoxy-p-D-allose (6-2 &-B-D-
BB LA, B U S U 13 HRE = B T
TR B, % A B BT PR E,
glucostrophanthidin ( 4 ) 7 & & &
(MeOH), mp 237 ~ 239C, [a]? +20.2 (c 1.0,
MeOH),ESI-MS m/z: 566 [M]* , 3 F 3K CoH, Oy 0
'"H-NMR (400 MHz, CD,0D) 8: 10.02 (1H, s, H-19),
587 (1H, s, H22), 5.03 (1H, dd, J=17.0, 1.5 Hz,
H,-21), 490 (1H, dd, J=18.4, 1.6 Hz, H,-21), 4.32
(1H, d, J=7.7 Hz H-1'), 4.13 (1H, br s, H-3), 3.83
(1H, dd, J =11.2, 1.4 Hz, H,-6'), 3.63 (1H, m,
overlapped, H,-6"), 3.31 (1H, t, J=9.4 Hz, H-3"), 3.24
(1H, m, overlapped, H4'), 3.22 (1H, m, H-5"), 3.17
(1H, dd, J=9.1, 7.8 Hz, H-2"), 2.80 (1H, m, H-17),
232 (1H, m, H,-1),2.15 (1H, m, H,-7), 2.10 (1H, m,
H,+4), 2.09 (1H, m, H,-16), 2.09 (1H, m, H-8), 2.03
(1H, m, H,-15), 2.02 (1H, m, H,-6), 1.99 (1H, m, H,-
2), 1.93 (1H, m, H,-16), 1.71 (1H, m, H,-1), 1.68
(1H, m, H,-15), 1.67 (1H, m, H,-6), 1.65 (1H, m, H,-
4), 1.64 (1H, m, H,-12), 1.52 (1H, m, H,-2), 1.42
(1H, m, H,-11), 1.24 (1H, m, H,-7), 1.23 (1H, m, H,-
12), 1.17 (1H, m, H,-11), 1.15 (1H, m, H9), 0.82
(3H, s, H-18); * C-NMR (100 MHz, CD,OD)%{#E L
# 1, HFJC strophanthidin(F B §EFE T 7o) fl B
¥ B-D-glucose B, HIL 5 [1B3]1IREMNE T
Bt FH T BIE — 3, AR EIE 5 S0k [15]

B B-D-glucoseBi i — B, ¥ E N ghicostro-
phanthidjn[m o

1.5 fpaHEY

VL BB Y% MTT B 3E1T 40 0 B3 15 14 0% 28,
GERFNLEY 1 ~ 4 X8 M58 R A % 40 i
(K562). A E 9% 20 fid (SGC-7901) 1 A JT %% 28 Jfd
(SMMC-T721) 3 FE 3 B /s T 8038 B A= K A Rl v
(R 2).

R2 G511 ~4 BARBBEIEQAC,, values, pg mL")
Table 2 The cytotoxicity of compounds 1 ~4

wEw

Compounds K562 SGC-7901 SMMC-7721
1 0.05 0.04 0.01
2 0.02 0.04 0.1
3 0.1 02 0.02
4 0.1 02 0.02
Mitomycin C 7.1 8.8 22
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