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A New G, Steroidal Glycoside from Cynanchum otophyllum
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Abstract: A new C,; steroidal glycoside was isolated from the acidic hydwlysis pait of the ethyl acetate
extract of Cynanchum otophyllum Schneid (Asclepiadaceae). lts structure was detemmined as deacety b
metaplexigenin 3- O-3-D-olean dropyranosyl- ( =>4 )-a-D-oleandiopyranoside by spectral methods.
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Cynanchum otophyllum Schneid, Qingyangshen, is a species of the genus Gynandium 1.

clepiadaceae), and a traditional Chinese medicine distributed extensively over southwest China. Phar-

macodynamic and clinical experiments have established that the chloroform extract and the ethyl acetate

extract of the thizome are particularly effective against epilepsy and chronic hepatitis (Pei et al,
1981). Since 1984, Qingyangshen Tablets (the total glycosides of C. otgphyllum ) have been manu-
factured by Lijiang Pharmaceutical Co., Yunnan Baiyao Group, lijiang, Yunnan, China. From the

thizome of C. otgphyllum, Mu et al (1986) isolated nine constituents including two Car stewidal glyco-

sides. Consequently, Mu and co-workers developed C. otgphyllum into three novel medicines (Patents
of China: Z1.98 118938.5, ZL. 981 18173.2, andZL 96 1 11270.0). For maintaining the lead in

the research into C. otgphyllum, the authors carried out further investigations, which wewre very im-

portant. However, most compounds in the total glycosides were difficult to separate. To study these
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compounds, the authors used the acidic hydrolysis reaction universal in the wsearch on glycosides to
obtain secondary glycosides that are easy to separate. Moreover, some glycosides were easy to separate
after other glycosides changed to secondary glycosides. From the acidic hydrolysis part of the ethyl ac-
etate extract (the total glycosides) of the thizome of C. otophyllum, the authors isolated four new car-
bohydrates (Zhao et al, 2004). Furthemore, this article reports a new Cy steroidal glycoside ob-
tained from the same acidic hydmwlysis part: deacetylmetaplexigenin 3-O-3-D-oleandiopyranosyl -(1—
4 )-a-D-oleandropyranoside. Considering its structure, this compound might be a native glycoside or

o |

artificial product which was a fragment of corresponding native glycoside.
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Results and Discussion

The novel glycoside was obtained as a white anorphous powder. The molecular formula was de-
termined as CssHssOr by HRFAB-MS. The °C NMR and DEPT spectra showed one carbonyl, one
pair of double bond, seven methyls, and numerous methylenes, methines, and quaternary carbons.
These specira were compared with the “C NMR and DEPT data (Zhang et al, 2000) of known Cy
steroidal aglycones, and the aglycone was determined to be deacetylmetaplexigenin. The anomeric
carbon at 096.4 d corresponded to the proton at 64. 78 m in the HMQC, which had a long-range
correlation with C—3 of the aglycone in the HMBC, and the signal for C—3 was at 077.9, so this
compound was a 3-O-glycoside of deacetylmetaplexigenin. The anomeric carthon resonances at @ 96.4
d and 102 2 d revealed the presence of two sugar residues. In Table 1, the proton at 04. 78 m cor-
related with the signal at 096. 4d in the HMQC, and had a correlation with H—2' in the 'H—"H CO-
SY. The assignment for C—2' (337.4 1) was obtained from the correlation with H—2 (1. 40 m) in
the HMQC. The proton at 03.59 m (H—3") comelated with the signal at 077.9 d in the HMQC,
and had a correlation with H—4" in the 'H—"H COSY, from which C—4' (383.5 d) was obtained.
In this case, the carbons at 096.4 d, 37.4¢, 77.9d, 8.5d, 69.0d, and 18.7 g, were de-
termined to be the carbons of the sugar by "H—"H COSY and HMQC. The methoxy group (58 8 ¢)
was located by the correlation of the resonance of 03.07 m, with C—3' in the HMBC spectrum. The
“C NMR data of the carbons of the sugar were compared with the literature (Zhang et al, 2000) and
the sugar was detemmined to be a-D-oleandropyranose. C—4' was found to be at 8.54d. and in the
HMBC. it showed a long-range correlation with the proton at 04. 26 s, which was correlated with the
carbon at 0102 2 in the HMQC. Consequently, the O—4' was linked with the sugar unit whose ano-
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meric carbon (C-1") was at O102.2. On the basis of the corelations between the protons in the 'H—
"H COSY and the long-range correlation of MeO- in the HMBC inTable 1, all of the “C NMR data of
the second unit were detemined. The data were compared with the literature (Zhang et al, 2000)
and the second moiety was detemined to be 3-D-oleandropyranose. Since the resonance of 4" was
at 076.2, and there was mo remaining sugar, so it was the terminal sugar moiety. Therefore, this

glycoside was elucidated as deacetylmetaplexigenin 3- O-3-D-oleandropyranosyl - (1->4 )-a-D-oleandmo-

pyranoside.
Table 1 NMR data for glycoside 1 in C5DsN
Cabon  13C e 'H-'H cOSY  HMBC Carbon 3¢ e 'H-1H COSY HMBC

Deacetylmetaplexigenin 19 84qg 089m; 3H — —
1 390t 135m L40m - - 20 2.6 s — - -
2 300t 159m 163m - - 21 2.9¢q 214m; 3H - -
3 71.9d 356m — — a-D-Ole

4 394t 19Bm 209m - C9% C-10 c1 9%6.4d 4Bm H-2' C3
5 1945 — — — 2 374+t 140m; 2H H-1' -
6 1196d 485 m — — 3 77.9d 3 9m H-4 -
7 351t 18 m 203m - - 4 835d 3B m H-3; S -
8 743s — - - s 69.0d 3 7m H-4; H6 -
9 450d Lllm H-11 — c6 187¢g 094m; 3H H-5' cs
10 372s — — — MeO-3  58.8¢g 3.07m; 3H — 3
11 295¢ 140m193m  H9 ¢9 C12 || B-D-0le

12 69.0d 3.74m - - 1" 1022d 4% H-2' 4
13 604s — - - 2 372t 12m; 20 H-1; B3 3
14 893s — - - 3 81.4d 29m n-2' -
15 343t 1.60m 20 H-16 c-16 o4’ 76.2d 29 m - 3
16 328t 28 m 2 H-15 c-15 s 729d 30T m H-6' -
17 926s — — — c6 187¢g 1.06m; 3H H-S ¢4y ¢S
18 95q 1.49m 3H — C-12; G13|| Me0-3" 5719 294m; 3H — c3'

# Coupling constants are in hertz.

Experimental

General experimental procedures The mp was determined on a WC-1 micromelting point apparatus (Instrument
Plant of Sichuan Univesity, Sichuan, China) and was uncomected. Optical wtation was measured on a Horiba Sepa-
300 digital polarimeter. The IR spectum was measured on a Peikin- Elmer 577 spectrophotometer. The UV specirum
was measured on a Shimadzu double-beam 210A spectrometer. FABMS were performed on a VG AutoSpec-3000 spec-
trometer. Bruker Anr400 and DRX-500 instuments were used to record ' H NMR and 2D NMR (400 MHz), and “C
NMR. C;D;N was the solvent and the internal standard at room temperature. Silica gel (200300 mesh) for column
chromatography and silica gel plate (GF-254) for thinrlayer chromatography were the poducts of Qingdao Haiyang Chem-
ical Group Co., Qingdao, China.

Plant material The rhizome of C. otgphyllum was bought from a drug market in Kurmming. It was identified by
Dr. YueMao Shen and a voucher specimen (KUN No. 0776933) was deposited in the Hetbarium of Kunming Institute
of Botany,

Extraction and isolation The. died powder of the thizome of C.aophyllum (40 keg) was refluxed with 95%
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C,H;OH (120X 3). The extract was evaporated was extracted with CH;CO,C,Hs (6 L), and was defatted with
petroleum ether (1. 4 1). The extract was the total glycosides (0. 70kg) (the above completed at the processing factory
of the Institute). A part of the total glycosides (500 g) were dissolved in 2 25 L CH; OH-0 025mol /L H,80, (132, v/
v) in water-bath at 70 ‘C. After o hours Ba(OH), solution was added until pH 7; BaSO, was filtered. The solution
was died up to give a crude aglycones (100 g).

The crude aglycones (100 g) were separated into twenty-one fractions (Fr. 1to Fr 21 through column chroma-
tography over silica gel (300 ¢g) by elution with CHCl; (1874 mD, and then with a mixture of CHClL,-CH,OH (100 ‘1,
vhy, 1000ml), with CHCL-CH3;0H (100 %3, 1000 m), and finally with CHCL,-CH;0H (1008 5 1 582mD.
Fr. 9 (between 2 716 and 2 896 ml 11. 5g) produced four fractions by slica gel column chromagraphy (77 g) eluted
with CHCL,-CH,OH (100 2 2 000ml; 100%3 1000ml; 1005, 500 mD, the second fraction in the four fractions
yielded five fractions by silica gel column chromatography (55 ¢) eluted with petoleum ether -(CH;),CO (10 *5 500
ml 10°6, 600ml 10:7 200mlD), the fourth fraction in the five fractions yielded two fractions by silica gel column
chromatography (53 ¢) eluted with petoleum ether-(CH;),CO (106, 700 mD, the first fraction in the two fractions
produced three fractions by silica gel column chromatography (18 g) eluted with petroleum ether- CH;CO, CoHs (35 65,
200 ml; 278 100ml; 1:9 100mD, the third fraction in the three fractions produced three fractions (g, h, and i)
by slica gel column chromatography (18 ¢) eluted with CHCl; -(CH;),CO (75 %25, 390 mD), and the third fraction
(1) was this new gly coside (between 245 and 350 ml 16 mg).

Glycoside 1 White owder. mp 118-121°C; [o] 20, 4+ 48 (EOH ¢ 0 21); UV (FOH): A
255.8(3.03) nm; IR (KBr) v,, 3443 2933 2364 2339 1699, 1635, 1457, 1367, 1099, 1062, 1002,
910, 538 418cm '; 'H “C and 2D NMR data, see Table 1; FAB-MS; m/lz (rel. int. )=667 [M-H] ~
(1000, 513 (2), 434 (1.5, 379 (1.5, 339 (65, 80 (2); HRFAB-MS: mlz= 667. 3677 [M-H]  (ca-
cd. for CxHe0,,: 667. 3694).
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