
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 22 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Journal of Asian Natural Products Research
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713454007

A new triterpenoid saponin with inhibition of luteal cell from the seeds of
Vaccaria segetalis
Sheng-Min Sanga; Ai-Na Laoa; Ying Lenga; Lin Caoa; Zhong-Liang Chena; Jun Uzawab; Yoshida Shigeob;
Yasuo Fujimotoc

a Institute of Materia Medica, Shanghai Institutes for Biological Sciences, Chinese Academy of
Sciences, Shanghai, China b The Institute of Physical and Chemical Research (RIKEN), Wako, Saitama,
Japan c College of Pharmacy, Nihon University, Funabashi, Chiba, Japan

Online publication date: 09 September 2010

To cite this Article Sang, Sheng-Min , Lao, Ai-Na , Leng, Ying , Cao, Lin , Chen, Zhong-Liang , Uzawa, Jun , Shigeo,
Yoshida and Fujimoto, Yasuo(2002) 'A new triterpenoid saponin with inhibition of luteal cell from the seeds of Vaccaria
segetalis', Journal of Asian Natural Products Research, 4: 4, 297 — 301
To link to this Article: DOI: 10.1080/1028602021000049096
URL: http://dx.doi.org/10.1080/1028602021000049096

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713454007
http://dx.doi.org/10.1080/1028602021000049096
http://www.informaworld.com/terms-and-conditions-of-access.pdf


A NEW TRITERPENOID SAPONIN WITH INHIBITION
OF LUTEAL CELL FROM THE SEEDS OF VACCARIA

SEGETALIS
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JUN UZAWAb, YOSHIDA SHIGEOb and YASUO FUJIMOTOc
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Saitama 351-0198, Japan; cCollege of Pharmacy, Nihon University, 7-7-1 Narashinodai, Funabashi,

Chiba 274-8555, Japan

(Received 28 January 2002; Revised 20 May 2002; In final form 27 May 2002)

A new triterpenoid saponin, named segetoside B, showing inhibition of luteal cell activity, has been isolated from the
seeds of Vaccaria segetalis. On the basis of chemical reactions and spectral analyses, its structure has been
established as 28-O-[b-D-xylopyranosyl-(1 ! 4)-a-L-rhamnopyranosyl-(1 ! 2)]-[a-L-(5-O-acetyl)arabinofurano-
syl-(1 ! 3)]-b-D-(4-O-acetyl)fucopyranosyl-gypsogenin-3-O-b-D-galactopyranosyl-(1 ! 2)-b-D-(6-O-methyl
ester)-glucuronopyranoside.
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INTRODUCTION

We have previously reported the isolation and structural elucidation of segetoside A, C-I from

the seeds of Vaccaria segetalis (Neck) Garcke (Caryophyllaceae) [1–5] which is distributed

all over China, except in southern China, and is used in Chinese folk medicine for promoting

diuresis, activating blood circulation and relieving carbuncles [6]. Among them, segetoside F

showed strong inhibition of luteal cell [5]. Further investigation of this seed led to the

isolation of a new triterpenoid saponin, named segetoside B (1), which also has the inhibition

of luteal cell activity. It is interesting that segetosides are the only naturally occurring

triterpenoid saponins reported to have growth inhibition of luteal cell. This paper deals with

the structural elucidation of segetoside B and its inhibitory activity against luteal cells.

RESULTS AND DISCUSSION

The n-butanol fraction from the ethanol extract of the seeds of V. segetalis was

chromatographed on Diaion HP-20, silica gel, and RP-18 silica gel to afford segetoside B (1).
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Segetoside B (1) (Fig. 1), an amorphous solid, had a molecular formula of C69H106O33

determined by negative ion HRFAB-MS (m/z 1461.6549 [M 2 H]2, calcd. Mass 1461.6536

for C69H105O33) as well as 13C and DEPT NMR data. Its spectral features and

physicochemical properties suggested compound 1 to be a triterpenoid saponin. Of the 69

carbons, 30 were assigned to the aglycone part, 34 to the oligosaccharide moiety, 4 to the

acetyl and 1 to the methoxyl (see Table I). Comparison of the signals from the aglycon

moiety in the 13C NMR spectra with those from gypsogenin [7] showed that the triterpene

TABLE I 13C (150 MHz) NMR of compound 1 and 1H (600 MHz) NMR spectral data for the sugar moieties of 1
(C5D5N) (d in ppm, J in Hz)

dC dC dH

1 38.1t Glucuronic acid
2 25.1t 1 103.6d 4.89 (1H, d, J ¼ 7.2)
3 83.8d 2 82.1d 4.20 (1H, m)
4 54.9s 3 77.4d 4.24 (1H, m)
5 48.7d 4 72.6d 4.37 (1H, m)
6 20.7t 5 76.8d 4.45 (1H, m)
7 32.6t 6 170.4s
8 40.2s 6-OMe 52.1q 3.71 (3H, s)
9 47.8d Galactose
10 36.2s 1 106.3 5.21 (1H, d, J ¼ 7.6)
11 23.4t 2 74.9d 4.55 (1H, m)
12 122.4d 3 74.5d 4.14 (1H, m)
13 144.1s 4 70.2d 4.55 (1H, m)
14 42.3s 5 77.1d 4.14 (1H, m)
15 28.4t 6 62.2t 4.55 (2H, m)
16 23.6t Fucose
17 47.2s 1 94.3d 6.00 (1H, d, J ¼ 8.0)
18 41.9t 2 73.8d 4.55 (1H, m)
19 46.4t 3 81.2d 4.28 (1H, m)
20 30.7s 4 73.9d 5.77 (1H, m)
21 34.0t 5 70.5d 3.97 (1H, m)
22 32.3t 6 16.5q 1.18 (3H, d, J ¼ 6.0)
23 209.8d 4-OAc; CH3 20.7q 2.00 (3H, s)
24 11.1q 4-OAc; C ¼ O 170.7s*
25 15.7q Arabinose
26 17.4q 1 111.8d 5.70 (1H, brs)
27 25.9q 2 83.6d 4.90 (1H, m)
28 176.5s 3 78.7d 4.56 (1H, m)
29 33.1q 4 81.9d 3.95 (1H, m)
30 23.7q 5 64.3t 4.55 (1H, m)

4.82 (1H, dd, J ¼ 3.2, 12.0)
5-OAc; CH3 20.7q 2.00 (3H, s)
5-OAc; C ¼ O 170.8s*
Rhamnose
1 102.1d 5.99 (1H, S)
2 71.5d 4.76 (1H, m)
3 72.4d 4.60 (1H, m)
4 84.8d 4.32 (1H, m)
5 68.8d 4.41 (1H, m)
6 18.5q 1.77 (3H, d, J ¼ 6.0)
Xylose
1 107.5d 5.01 (1H, d, J ¼ 7.0)
2 76.2d 4.02 (1H, m)
3 78.6d 4.06 (1H, m)
4 70.8d 4.19 (1H, m)
5 67.5t 3.50 (1H, t, J ¼ 10.4)

4.25 (1H, m)

*Signals may be interchanged in the same column.
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moiety of compound 1 was gypsogenin and sugars were bound to the C-3 and C-28 positions

of gypsogenin. The hexasaccharide nature of compound 1 was manifested by its 1H [d 6.00,

(d, J ¼ 8.0 Hz), d 5.99, (s), d 5.70, (brs), d 5.21, (d, J ¼ 7.6 Hz), d 5.01, (d, J ¼ 7.0 Hz), d

4.89, (d, J ¼ 7.2 Hz)] and 13C (d 111.8, 107.5, 106.3, 103.6, 102.1, 94.3) NMR data,

respectively (see Table I). Alkaline hydrolysis of compound 1 gave 1a and the sugar fraction.

Then, acid hydrolysis of the sugar fraction afforded D-fucose, D-xylose, L-arabinose, and

L-rhamnose which were identified by comparison with the standard sugars on HP-TLC.

Acid hydrolysis of 1a gave D-glucuronic acid, and D-galactose (see “Experimental Section”).

So D-glucuronic acid and D-galactose were connected to the C3 position of the aglycon, the

other four sugars were connected to the C28 position. The identity of the monosaccharides,

and the sequence of the oligosaccharide chain were determined by a combination of DEPT,

DQFCOSY, TOCSY, HMQC and HMBC experiments. In the light of the assigned 1H and 13C

NMR spectra (see Table I), the arabinose sugar unit was identified as a-L-arabinofuranose

[8], and the other sugar units were in the pyranose form. The a anomeric configuration for the

rhamnose was assigned from its C5 data (d 68.8). The b anomeric configurations for the

glucuronic acid, galactose, fucose and xylose were assigned from their large 3JH1,H2 coupling

constants (7–8 Hz). The HMBC spectrum showed that C3 with HGluA1, CGluA2 with HGal1,

C28 with HF1, CF2 with HR1, CF3 with HA1, CR4 with HX1, CGluA6 with Hd 3.71(–OCH3),

Cd 170.7 (or Cd 170.8) (C ¼ O of acetyl) with HA5 (or HF4) and Hd 2.00 (CH3 of acetyl) have

cross peaks. Thus, segetoside B (1) was determined to be 28-O-[b-D-xylopyranosyl-(1 ! 4)-

a-L-rhamnopyranosyl-(1 ! 2)]-[a-L-(5-O-acetyl)arabinofuranosyl-(1 ! 3)]-b-D-(4-O-

acetyl)fucopyranosyl-gypsogenin-3-O-b-D-galactopyranosyl-(1 ! 2)-b-D-(6-O-methyl

ester)glucuronopyranoside.

Segetoside B exhibited inhibitory activity against luteal cell resulting in 60% at a

concentration of 20mg/ml. It is known that steroid saponins have inhibitory activity against

luteal cell [9]. However, segetosides are unique examples of triterpenoid saponins that show

inhibitory activity against luteal cell.

EXPERIMENTAL SECTION

General Experimental Procedures

Optical rotation was measured using a JASCO-DIP-181 polarimeter. IR spectra were taken

on a Perkin–Elmer 599 infrared spectrometer. 1H (600 MHz), 13C (125 MHz) NMR and all

FIGURE 1 Structures of segetoside B (1) and 1a.
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2D spectra were recorded on a JEOL a-600 with NM-AFG type field gradient unit, and

chemical shifts are expressed in d (ppm) values with TMS as internal standard. FAB-MS and

HRFAB-MS were obtained on MAT-95 and JEOL GC mate mass spectrometer, respectively.

Diaion HP-20 (Mitsubishi Kasei), silica gel 60H (Qingdao Haiyang Chemical Group Co.,

China) were used for column chromatography. TLC and HP-TLC were performed on

HSGF254 (Zhifu Huangwu Co. of Yantai, China).

Plant Material

The seeds of V. segetalis were purchased at Shijiazhuang, Hebei Province (China) in 1995.

The botanical identification was made by Professor Xuesheng Bao (Shanghai Institute of

Drug Control). A voucher specimen (No. 327) has been deposited at the Herbarium of the

Department of Phytochemistry, Shanghai Institute of Materia Medica, Chinese Academy of

Sciences.

Extraction and Isolation

The powdered seeds of V. segetalis (50 Kg) were extracted successively with petroleum

ether £ 2 and 95% EtOH £ 3. After evaporation of ethanol in vacuo, the residue was

suspended in water and then extracted successively with CH2Cl2, EtOAc and n-BuOH. The

n-BuOH fraction (450 g) was subjected to Diaion HP-20 using a EtOH–H2O gradient system

(0–100%). The fraction (70 g) eluted by 70% EtOH was subjected to silica gel column

chromatography with a CH2Cl2–MeOH–H2O solvent system (5:1:0.1–2:1:0.2). The

fraction eluted by CH2Cl2–MeOH–H2O (3:1:0.15) was subjected to RP-18 silica gel column

chromatography with 70% MeOH to give compound 1 (30 mg).

Segetoside B (1): an amorphous solid, ½a�24
D 2 8.70 (MeOH, c 0.52). IRKBr

max cm21 : 3400,

1730, 1100–1000. FAB-MS: m/z 1486[M þ Na]þ, negative ion HRFAB-MS (m/z

1461.6549 [M 2 H]2, calcd. Mass 1461.6536 for C69H105O33). 1H-NMR (C5D5N) of the

triterpene moiety of 1: d 9.95 (H-23, s), 5.40 (H-12, s), 4.06 (H-3, m), 3.20 (H-18, m), 1.41

(H-24, s), 1.24 (H-27, s), 1.03 (H-26, s), 0.89 (H-30, s), 0.88 (H-29, s), 0.82 (H-25, s);
13C-NMR (C5D5N) of the triterpene moiety of 1: (see Table I); 1H-NMR (C5D5N) and
13C-NMR (C5D5N) of the sugar moieties of 1: (see Table I).

Alkaline Hydrolysis of 1

Compound 1 (15 mg) was dissolved in 10% KOH/H2O and kept at room temp. for 4 h. The

reaction mixture was neutralized with 2 N HCl and was subjected to a Sephadex LH-20

column using MeOH as eluant to give compound 1a (4 mg) and the sugar fraction. The sugar

fraction was concentrated and then dissolved in 2 N HCl and heated at 1008C for 2 h. The

reaction mixture was concentrated and then compared with standard sugars on HP-TLC silica

gel plate developed with n-BuOH–Me2CO–H2O (4:5:1) and CHCl3–MeOH–H2O (7:3:0.5),

detected by spraying with aniline-phthalic acid reagent [aniline:phthalic acid:n-BuOH

(2:3:200)] and then heating to 1108C.

Acid Hydrolysis of 1a

MeOH solutions of compound 1a together with standard sugar samples were applied at

points ca. 1 cm from the bottom of a HP-TLC silica gel plate and hydrolysed with HCl vapour

for 2 h at 508C, the plate was then heated at 608C for 4 h to remove residual HCl, sugar

identification was performed as described under alkaline hydrolysis above.
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Compound 1a: an amorphous solid, ESIMS: m/z 848 [M þ K]þ. 1H-NMR (C5D5N): d

5.48 (H-12, brs), 5.25 (HGluA-1, d, J ¼ 7.5 Hz), 4.94 (HGal-1, d, J ¼ 7.4 Hz), 3.25 (H-18, m),

1.39 (H-24, s), 1.25 (H-27, s), 0.98 (H-26, s), 0.93 (H-30, s), 0.91 (H-29, s), 0.74 (H-25, s).

Luteal Cell Culture

Ovaries were excised from immature female rats treated with pregnant mare serum

gonadotropin and human chorionic gonadotropin. Corpora lutea were separated from ovaries

under a dissection microscope, then, stabbed with a needle to disperse the luteal cells. The

remaining tissues were cut into pieces and digested with 100 U/ml collagenase at 378C for

20 min. Dispersed luteal cells were washed with McCoy’s 5A medium four times, and seeded

at a density of 0.5–1 £ 105 cells/well into 24-well plates in 0.5 ml of McCoy’s 5A medium

supplemented with 10% neonatal bovine serum. Cells were cultured in 5% CO2 at 378C for

24 h and then cultured cells were incubated with 1 of 20 ug/ml. After a 24 h incubation, cell

viability was assessed with trypan blue dye exclusion.
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