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3 Css Hgg Oz 'HNMR: & 1.98 (3H, s, 18-Me),
1.32(3H,s, 19-Me), 2.50(3H.d.J = 0.9 Hz,21-
Me), 2.15(1H. m, 7a-H), 3.87(1H, m, 3a-H).
5.04(1H,dd,J=4.1, 11.7 Hz, 12«-H}, 5.26(1H,
br s, 6-H), K " CNMR, DEPT, HMQCH! #
HMBC -3 48 (£ 1) 745 15 BE ( caudatin, IIT) B #
. HYCNMR Eo5 4 TRFRERMIERES o
96.4, 102.0, 98.4, 106.6 F'HNMR S # R BT 4
TR ER TR ERES 8: 5.26(1H.br d,] =
8.0 Hz), 4.69(1H,br 4, =9.7 Hz), 5.25(1H, br
d,J=7.6 Hz), 4.93(1H.br d,]=7.7 Hz), HH &
WAL HFRESE. IEMUEZSTAR.A
SBEAMSEEB I FAHNRSS. IN KLY
BEEXMRERANEE R ZHINTTREEE
B, LS4 XEM I F o4 CNMR ¥iE, o
RIFCBRN:C2(-1.8), C3(+4.5), C4
(-3.6) THRISERLELEAENCIREL. L4
TMRARERTFR I NS HAINERXPER TS
3.68,dd,J=2.8,9.6 Hz){E B X, & HMQC #
HMBC Eif P i BE L AR TRRET L
AL (AL, A T B8R E & W B 'HNMR #H1CNMR ¥
B D FAEIRHEENBR BETHEDES
BI2H,

P10 5 B i o R 1 CNMR. 348 B2 'HINMR
#(E LS XRTMIB . XA MR CNMR
Wi SAM D- R B CNMR ¥ % FE (B
THFABHEERESERERLFMBET
)AL, B Sb-H-5(5 3.48) 71 D- 5% FE At
R Se-HS@4 20 KBEAHRMER B E D
BN Se CS IV FMBRFHE, EATFZAT
BB -3, B Sb-H-5 5% Sb-C-3 BE AT e
Br. E¥LK2.6- 8P, AE D-EAHRAE
MR LR FIE . Warashina 284388 D-
AR S D-RE BRI S H kR 8
HAHBRER, WM ZRER D-JC 47 bk ol wif .
W PE 3 BN HNMR fYPCNMR 3 S AW
D - B o R O, B B A D D-BE BRI o R,
7= HMBC 9, K 8 D-% ot i HINMR f1 P CNMR
PEET WA EHR D . Sd-H-6a—5d-C-4,84-C-5, Sd-
H-68— Sd-C-4; Sd-H-3—~ Sd-C-2, Sd-C-4; Sd-H-1 -
Sd-C-5, FICRR 1M 4 ¢t 9, 55 - MO ool - 3

HMBC # Sa-H-1 5 5.26 5 C-3 § 77.7 # 2%,
Sh-H-134.69 5 Sa-C-4 5 83.6 #13%,Sc-H-1 85.25
5Sh-C4582.7H%%K Sd-H-154,93 5 Sc-C-43

SIZHX METHERSIWEERTF R D- A
5 480 - 1 - B JP L 3R - D - 352 7 B b ol 8 - D - K R TR T
B-ESRER T MASN 14 HE. 1K FAB-MS
BEHHIE: m/z 1091 (M + Lal*, 911 (M + Li -
1801%, 617(M+1-~180- 144 %2]% , 473(M+1 -
180 - 144 x 3] " —#HF L T RSN E EWF .
&L BTR MM ISR S XRE-3-08D-W
o R (1 — 4 )-3- D- R B ek W B8 (1 —>4)-3-D-
35 4 0k otk o A 2 - (1 4)-3- D - B SRR LN 4B Y
BESHEB(N) BAXERME. TR
H CsyHggOnyo N EBRERMAT AR, SREBHE &%
AERBIANTTE TLC AW EZTHIERE
{ caudatin, INI), %£ Y CNMR, 'HNMR, DEPT,
HMQC % HMBC 787, K& R4 H 4 B85
EBpIEES 3: 96.4, 99.8, 101.9.104.5 F14g
RERT 4 REIRETEF REERIES 5: 5.46(1H. be
d,J=9.2 Hz), 5.15(1H,br 4,] =8.9 Hz), 4.67
(1H,br d,J=9.4 Hz), 5.10(1H,br 4,J~10 Hz),
HOME T 1 B R EE (D KRR, H A B 7
BATHBDERESL pFBEE. LS XE
1 EEFTHLHCCNMR 348, 7T R ki B4
W :C-2(—1.8), C-3( + 4.5), C4( ~3.5), "B
HEEESEENCIBREL, BB INENFE,
# HMQC #1 HMBC B+ L EF R HH K 4 T8
BN E 771 3 P EAXPERF(83.37(1H, b
d,J=7.2 Hz)}, 3.50(1H,br 4,]=9.5 Hz), 3.70
(1H,br d,J=8.8 Hz) [ {EN BB A RHERAA T
HRETF W8, A B & 8 0 'HNMR
MUCNMREE RS EEMFREEF A, |
HMBC #] i, :8 5.46(1H,br d,] =9.2 Hz, 8-D-BERE
ML 1-H) 5 8 77.7(F 5w C-3)4%£,5 5.15(1H,
brd,J=8.9 He, -D- BBt WIM 1-H) 5 &
83. 1{8-D-HEFRME M #E C-4)453£.5 4.67(1H,br d,]
=9.4 Hz, B-D-FATHRLW 38 1-H) 55 3 83.8(p-D-
HEERL R C4)H%, X 55.10(1H,br d,]J=~
10 Hz, p-D- W0t midk 1-H) 5 & 83.3(8-D-3e Aokt
MR C-4)BX00E T S0 E BT R D- Wk
- D- 3277 B Otk o 8- D- P 34b, 3% 25 Ok ol 6 - D - R ol
RS SR S0, I B FAB-MS B B 4§ 4 ; 1093
(M+Nal*, 909[M+1-1621", 765(M+ 1 - 162
—1441%, 635(M+1-162-144-1301", 473(M
+1-162-144— 130~ 144 - 18]  HIFX T iZ Witk
B . Bk I R4 545 1k BE-3-0-3-D- W it v
BE-(1-4)8-D-EAMAAMRERL.(1>4)-p-D- ¥


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

A% Acta Pharmaceuwtica Sinica 2000,35(6) :431 — 437 * 433 -

WEEREHE-(1-4)-3-D-H AR .

EHM R EETREBAOBSHEHF A SS
pmol - L™V %4 4 F A F 40 BB —Hce-8693 ( A X
Z1M) . PC,y (A B 5 B8 %% 40 M) . Hela ( A\ B B4
M) PAA(A B A M) WB 53 H 51%,71%,
68%F1 70%; A H S H B 56 pmol- L™ '3} Hee.
8693, PC;, Hela MU B E 5 51K 64%,72% HI
4% ,

x B B

# 8 A Libror AEC-200 B8 S (A E  BE £
¥iE . IR B} Perkin-Elmer 577 B4y % E 852,
BARES. UV A UV-2200 B4 XEHMZE.
ZEREN . B & A Bruker DRX-500 B{%
WE, TMS A AHH,CDN AEN. BaBmE
A VG Autospec 800 B {{ ® & . HE X E H SPEA-
3000 M ME, ZBAEN. RUBHAEE
Shimadzu LC-6A B {{ E#47,0DS H (2.1 cm x 25
em) ,RID-6A BT AR BB/, AXAFIES
I8 200 ~300 B & B R Kiesegel 60 Fys,
BHE;10%REZBBENBEN. OHZEFFHE
BEHFERAREENENH L EWH Cymanchum
auriculatum Royle ex Wight MR MBI ]| & .

1 BARSH

BHE S THREE 10 kg BH)F, L MeOH H %
RE3W.BK2h, SHERE, BRERKEN,B
MeOH L4 880 g. BRI CHCL, K&
2 h, % HE T8, ¥ HE [B Wt CHCl;, 8 CHCL, M4
320 go F¥ CHCl; REBBA n-GHy F, A E
W2 W, E% 30 min, 8 o-CH, A B4, T, H8
AF305g HET 2 HEITEHARE(REK?2.5
kg,CHCl,—MeOH =49:1-30:1-15:1>5: 1)5} 5§
8 Fr1,Fr2,Fr3,Frd #1 Fi5 5 0. HHBESE
S RE HEEFHE, ERAEEM RS Fr2

(8.0 g)& HPLC(MeOH—H,0 3:1)4 % . #li{k, 18

T (250 mg)F II{(78 mg) .

: B®

BB S H T Alcynaoricoloside A, I) HEX
FERBFE, [«]F=0"(c0.80, EtOH), mp 172~
176 C » HRFABMS m/z:1083.5739 ([ CssHey Os; —
H] ™, ® it {4 1083.5740). UV, nm {EtOH):
221.5(4.05) . IR(KBr),,, cm ': 3448,2969,2935,
1713,1646,1226, 1166, FAB-MS: m/z 1091[M +
Lil*, 911[1091 - H,0 - glc]*, 617[M+ 1 - H,0
—gle—cym—-ole]™, 473[617 — H,O — glc — ¢cym —
ole— cym]* . '"HNMR, *CNMR, HMQC 1 HMBC
HiEERE1.

A # %3 # B{cynauriculoside B, II) HfAX
EE B E, [«]F = 11.2° (¢ 0.50, E©OH),
HRFABMS m/z:1069.5499{[ C5,Hss Oy, — H] . H
#{H: 1065.5583 ), UVA,,, nm ( ECOH)}: 221.5
(4.02), IR (KBr)., cm™': 3446, 2971, 2635,
1713,1646,1225,1165, FAB-MS: m/z 1093[M +
Nal]*, 909 [M +1 - gle]*, 765[M + 1 — gle —
cym]* ,635[M+1—gle— cym — digit] *,473[M + 1
— sugar chain — H;01" , 'HNMR, *CNMR, HMQC
1 HMBC ¥ 3% 2.

RERIWMINHNEAR BAESHIAINS
30 mg A RNET 0.1 mol-L™ ' H,50, FEE 3 mL #,
B B 30 min, WK BB X P BE, LU Ba(OH);
RPN, SR, RETE, BAREERBET RS
P HE 5 1 (BERE 10 g, CHClL, —MeOH = 200:1—+100:
1=60:1>10: 1) 8, B84 & M MFHERS
. ka4 I Ui, (EtOH): 221.0(4.20)
nm, IR ( KBr) max: 3446, 2971, 2935, 1713, 1680,
1646 cm™!, 'THNMR fI*CNMR EER % 3. &8
TLCRELEY I 5EEEFRES RIHE—H.

Tab1 'H, CNMR and 'H-"*C long-range correlation { HMBC) data of compound I
Aglycone moiety
BENMR 'HNMR HMBC
1la o 39.0 (1) 1.17, m C2,09,C10
1p 1.82. m C2,09,C10
2a 20.9 (1) 1.82. m C10.C1.C3
28 2.13. m Cl10.C1
3 77.7 {d) 3.87. m 8a-Cl1
4o 39.3 (1) 1.82, m C2.C5.C6.C10
48 2.53.dd(4.7.12.0) C2.C5.06.CL0
5 139.4 (s)
6 119.3 (d) 5.26, brs C8.C10
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Continued
Aglycone moiety

HCNMR 'HNMR HMBC
7a 34.B {t} 2.15. m C8,09,C5.C6
78 2.45, m C8,09,C5,C6
B 74.3 {3} {5.07, s{OH}] C7,08,09,Cl4
g 44.6 {d) 1.75, 1{10.5) Cl10,C19,Cl4
10 37.3 {a}
1la 25.1 {1} 2.15 C8.09.C10,C12
11p 2.20 Cc8,09,C10,C12
12 72.6 {d} 5.04,dd(4.1.11.7) C11,C13,C17.C18,C'1
13 58.0 (s)
14 89.5 (s} [6.13, s{OH)}] CR,C14,C15
15a 33.9 (1) 2.15. m CB
158 2.45, m o]
16 33.0 (t} 2.13. m C14,C15,C20
16p 3.29, m C14,C15.C20
17 92.4 {s} [6.45, s(OH)] C13,C17,C20
13 10.8 {q} 1.98, s C13,C12,C14,C17
19 18.2 (q} 1.32. s C1,C5,09,C10
20 209.5 {a)
21 27.6 (q) 2.50, d(0.9} Cc17, C20
c-1 166.0 {3}
c-z 114.2 {d) 5.58, s C1°,Cc3,C4'.CT
c-3 165.4 {a)
c-4 38.2 {d) 2.45, m C3¥.,C5',06
c-5 21.0{q) 0.93, d(7.6} C4'.C6"
c-5 20.9 {q) 0.96, d{7.0} c4’,C5
c-7 16.5 {q) 2.27, a 2,03, C4

Sugar moiery

BCNMR 'HNMR HMBC
D-cym :
Sa-Cl 96.4 (d) 5.26, br d{5.0) C3, Sa-C2
Sa-C2 37.4 (1) 2,33, m; 1.82, m Sa-Cl1, Sa-C3
Sa-C3 78.8 (d} 4.25, m Sa-C1, Sa-C4,5a-C5
Sa-C4 B3.6 (d} 3.49, m Sa-C3,S5a-C5,5a-C6,Sb-C1
Sa-C5 69.0 (d} 4H, m Sa-C1, Sa-C4, Sa-Cé
Sa-C6 18.7 {q} 1.43, d{5.9} Sa-C4, Sa-C5
Sa-3-OCH, 57.5(q} 3.51, d{1.0} Sa-C3
D-cle N :
S | 102.0 {d} 4.69, br d(9.7} Sa-C4, Sb-C2
sh-C2 37.8 (1) 2.33, m; 1.78. m Sb-C1, Sb-C3
£b-C3 78.2 (d} 4.10, m Sb-C1, Sb-C4
Sb-C4 B2.7 (d} 347, m Sb-C1, Sb-C5, 5b-C6,5cCl1
Sb-C5 71.8 (d} 3.48, m Sb-C1, Sb-C6
Sh-Cé 18.7 {q} 1.41, d(5.3} Sb-C4, ShC5
$b-3-0OCH, 58.7 (q) 3.52. d{1.0} Sb-C3
Droym
Se-Cl 98.4 (d} 5.25, br d{7.6)} Sb-C4, 5c-C2
S C2 36.8 (t} 2.33, m; 1.78, m Se-Cl, ScC3
Sc-C3 77.9 (d} 4.19, m Se-Cl, Sc-C4, Sc¢-C5
Sc-C4 B3.2 {d) 3.68, dd(2.8, 9.5) Sc-C1,S50-C5 ,5e-C6, Sd-C1
%-C5 69.7 (d) 4.28, m Se-Ch, Se-C4, Sc-Cl
5 Ch 18.7 {q} 1.62, d{6.0} Se-C4, 5c-C5
Sc-3-OCH, 5B.9{q) 3.56, d{1.0} 5e-C3
D-gle
Sd-C1 106.6 (d} 4.93, br (7.7} Sc-C4, 5d-C5
s4C2 75.4 (d) 398, m sd-C1, Sd-C3
54-C3 7B.5 {d} 4.23. m Sd-C2, Sd-C4
Sd-C4 71.9 (d} 4.17, m Sd-C3, Sd4-C5, 54-Cé
Sd-CS 78.4 (d} 3.98. m Sd-C4, Sd-Cé
5d-C6 63 1 (1) 4.40,dd{5.5,11.6) 54-C4, Sd-C5§

4.54,dd{2.1,11.6) 5d-C4
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Tab 2 'H, ®CNMR and 'H-"*C long-range correlation (HMBC) data for compound II

Aglycone moiety

BCNMR THNMR HMEC
1a 39.0 (t} 1.11, m 2,09
18 1.82, m c2,09,C10
2a 29.9 (1) 1.82, m C1, C3
28 2.12 C1,C3,C10
3 77.7 (d) 3.8, m 8a-C1
4a 39.3 (d) 1.82, m C2,C5,C10
4 2.25, m C2.C5,06,C10
5 139.4 (s}
6 119.2 (d} 5.26, brs C8,C10
Te 34.8 (0 2.15, m C5,C5,C8,C9
" 2.45, m
B 74.3 {a)
9 44 .6 {d} 1.72, br d{10.B) C10,C14,C19
10 37.4 (5)
1la 25.1 (1} 210, m C8,(9,C10,C12
11p 213, m
12 72.6 (d} 5.03, ddfca.4,12} C11,C13,C17,C18,C'-1
13 58.0 (a)
14 H9.5 (a)
15u 33.8 (1} 2.15, m C13,C14,C16,C17
15g 2.45, m
16a 33.0{n) 2.13, m C13,C14,C15,C17
16p 3.25, m
17 92.4 (s}
18 10.7 (g} 1.97 C12,C13,C14,C17
19 18.7 (q} 1.30. s C1,05.09,C10
20 209.4 {8}
21 27.6 (q) 2.49, 3 cr,cy,ca,cr
1 166.0 (a)
2’ 114.2 (d} 5.85, s cr
3’ 165.4 (a)
4 38.2 (d) 2.45, m cy, o, s, oY
5 21.0 {(q) 0.94, d(6.7) Cc3', c4, -
'3 20.9 (g} 0.96, &{7.5) T3, o4, cs
7 16.5 (g} 2.26, 9 2, cy, o

Sugar moiety

LBCNMR THNMR HMRBC
D-cym
Sa-C1 95.4 (d) 5.46, br d(9.2) C-3, Sa-C2
Sa-C2 36.8 (1) 1.70~1.75, m;2.42, m Ba-C1, 5a-C3
Bs-C3 78.2 (d} 3.25~-3.75, m 3a-Cl, Sa-C5
Ba-C4 83.1 (d} 3.37, d(7.2) 8a-C3, 5a-CS, Sa-C6, Sb-Cl
Se-C5 68.6 (d) 4.29, m Sa-Cl, Sa-C6
Ly ] 18.7 (q) 1.37, 4(4.2) Sa-C4, Sa-CS5
Ss-3-0CH, 59.0(q) 3.52, 8 5a-C3
D-digit
Sb-Cl1 99.8 (d) 5.15, br d(8.9} Sa-C4, Sh-C2
Sb-C2 38.2 (o) 1.70~1.75, m; 2.32. m Sb-C1, Sb-C3
Sb-C3 69.1 (d) 4,14~4.20. m Sh-Cl, Sb-C5
Sh-C4 83.8 (d) 3.70,br d(8.8) Sb-C3, Sh-C5, Sb-C6, Sc-C1
Sb-CS 67.5 (d) 4,14~4.20, m $b-C1, Sb-C6
Sh-CB 12.9 (q) 1.42, d(5.3} Sb-C4, 5b-C5
Drole
ScCl 101.9 {d} 4.67,br d(9.4) Sb-C4, Sc-C2
Se-C2 36.8 (1) 1.54—1.62, m; 2.39~2,46, m  ScCl, S-C3
Sc-C3 79.3 (d} 3.75~4.25, m Se-Cl, ScC5
Se-C4 83.3 (d) 3.50,br d(9.5) 8e-C3, Sc-C5,Se-Ch,54-C1
Sc-C5 72.1 (d} 3.50, m Se-Cl1, Sc-Cb
Sc-Ch 18.5 (g} 1.42, 4(5.3) Sc-C4, ScC5
Sc-3-0CH; 59.0 (q) 3.36 Sb-C3
Degle
54-Cl 104.5 (d) 5.10,br d{ca. 10} Se-C4, S4-C5
S54-C2 75.7 {d) 3.93~3.98. m Sd-Cl1, 54-C3
S4C3 78.4 {d) 4.14~4.20, m 54-C2, S4-C4
S54-C4 72.0 (d) 4.14~4,20, m 8d-C3, S4-C5
54-C5 768.7 {d) 4.14~4,20, m 84-C4, S54-C6

4.33. m 54.C4, 54-C5

5d-Cé 63.1 (6 4.51, br d{11.6) 5d-C4, S4-C5
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Tab3 'H. “CNMR, "H-'H correlation {'H-'H COSY) and
IH-'C long-range correlation (HMBC) data of compound III
HCNMR "HNMR 'H-'H HMBC
la 39.8 (1) 1.17, m C2H, CY9H (C2.C9.C10
1p 1.76, m C2,C9,C10
2q 31.7 (1) 1.80, m C3H C1,C3,C10
28 2.32, br d{6.8) Ci,C10
3o 73.20 {Q) 3.5l.m C-2H Sa-Ci
. 4a 42 8 (1) 1.88, m C-3H C2,C5,06,C10
44 2.32, m C2,C5,06,Cl0
5 140.5 (s)
6 119.2{d) 5.36, bra C-7H C8,C10
7 34.2 (&) 2.19, m C-6H C5.,06.08,09
B 74.9 (s) C8,09.C14
9 45.2 {d) 1.57, brd(3.1) C-11H C10.C14,C19
10 38.0 {s) !

. ile 25.5 (1) 1.70~1.77, m C-9H, C-12H (©8,09,C10.C12
11p 1.93~1.95, m C%,09,C10,C12
12 72.6 (d) 4.55,dd(4.3,11.8) C-11H Ci1,C13,C17,C18.C'1
13 58.6 {s)

14 B9.9 (s)

150 34.2 () 1.93~1.95, m C-16H cs

158 2.00~2.07, m c8

16a 33.3 (0 1.70~1.77. m C-15H C14,C15,C20

168 2.92,ddd(4.9,9.7.12.6) C14,C15,C20

17 92.9 (s} C13,C17,C20

13 10.5 (g} 1.55, s C13.C12,C14.C17
19 18 6(q) 1.19, s Ci,C5,09,Ci0
20 209.0 (s} '
21 27.6 (q) 2.22, s c20

r 167.4 (s)

2 114.2 {d} 5.58, s C7H Ci’, C3, C4', C7
3 165.4 {s)

4 39.4 {d) 2.46, qq{6.8) cs’, 6'H C3, CS'. C8

5 21.3 (g} 2,13, d(6.7) C-4'H c, s

6 21.4 (q} 1.13, d(6.7) C-4'H cr, 6

7 16.7 (q) 2.16, d(1.2) C-2'H Cr.c3,c4

'HNMR , HMBC and *CNMR spectra were obtained at 500 MHz and 125 MHz respectively, and
recorded in CsDsN at room temperature. Multiplicity by DEPT experiments in parentheses, s.
quaternary; d, methine; t. methylene and g, methyl carbons
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STUDIES ON THE CYTOTOXIC CONSTITUENTS OF
CYNANCHUM AURICULATUM ROYLE EX WIGHT

ZHANG Ru-Song', YE Yi-Ping!, SHEN Yue-Mao?, LIANG Hui-Ling®

(1. Institute of Materia Medica , Zhejiang Academy of Medical Sciences, Hangzhou 310013, China ;
2. Kunming Institute of Botany, Chinese Academ of Sciences, Kunming 650204, China)

ABSTRACT: AIM  To isolate and elucidate the chemical structures of two C-21 stercidal glycosides
possessing cytotoxic activity from the root of Cynanchum auriculatum Royle ex Wight ( Asclepiadaceae).
METHODS The glycosides were isolated and purified by column chromatography on silica gel and HPLC. The
molecular structures were determined on the basis of chemical evidence and extensive spectral analysis{ UV, IR,
'HNMR, '*CNMR, DEPT, HR-FAB-MS, FAB-MS. HMQC and HMBC). RESULTS Two C-21 steroidal
glycosides, named cynanauriculosides A and B, were obtained and their structures were elucidated as caudatin 3-
O #-D-glucopyranosyl-( 1 = 4 )-p- D-cymaropynanosyl-( 1 ‘= 4 )-B-D-oleandropyranosyl-( 1 — 4 )-§-D-
cymaropynanoside and caudatin 3- O-8-D-glucopyranesyl-{ 1 = 4 }-B-D-oleandropyranosyl-{ 1 = 4 )-8-D-
digitoxopyranosyl-(1—>4) -3-D-cymaropynanoside respectively. CONCLUSION Cynanauriculosides A and B are
new compounds.

KEY WORDS: Cynanchum quriculatum ; cynanauriculoside A; cynanauriculoside B; cytotoxic activity
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