
Subscriber access provided by ISTANBUL TEKNIK UNIV

Journal of Natural Products is published by the American
Chemical Society. 1155 Sixteenth Street N.W., Washington,
DC 20036

The Structure of a New Neolignan
Glycoside from Stauntonia chinensis

Huai-Bin Wang, De-Quan Yu, Xiao-Tian Liang, Naoharu
Watanabe, Masaharu Tamai, and Sadafumi Omura

J. Nat. Prod., 1992, 55 (2), 214-216• DOI:
10.1021/np50080a009 • Publication Date (Web): 01 July 2004

Downloaded from http://pubs.acs.org on April 4, 2009

More About This Article

The permalink http://dx.doi.org/10.1021/np50080a009 provides access to:

• Links to articles and content related to this article
• Copyright permission to reproduce figures and/or text from this article

http://dx.doi.org/10.1021/np50080a009


214  

troscopic studies. 

Journal of Natural Produrts 
VOI. 5 5 ,  N O .  2 , p p .  214-216,  February 1992 

THE STRUCTURE OF A NEW NEOLIGNAN GLYCOSIDE 
FROM STAUNTONIA CHINENSIS 

HUAI-BIN WANG, DE-QUAN YU, XIAO-TIAN hANG,* 

Inrtitute of  Materia Medica, Chinese Academy of Medical Scienca, I Xian Nong Tan Stmt,  Beijing 100050, Chima 

NAOHARU WATANABE, M ~ A H A R U  TAMAI, and SADAFUMI OMURA 

Rerearch Center, T a d w  PbannaceuticalCo. Ltd., No. 403,  Yoshino-Ch 1 - C h ,  Ohmiya-Shi, Saitama 330,  Japan 

ABSTRACT.-A neolignan glycoside, named yemuoside YM, [l], was obtained from 
Staxntonia chinenris, and the structure was elucidated on the basis of chemical evidence and spec- 

In the course of an investigation of 
medicinal plants, it was found that the 
plant Stuuntonia chinensis DC. (Lar- 
dizabalaceae) is effective for analgesia 
and sedation (1).  Consequently, we have 
undertaken phytochemical research of 
this plant in the hope of isolating possi- 
ble active components. In the previous 
papers (2,3), we reported the isolation 
and structural elucidation of new lignan 
glycosides and nortriterpenoid glyco- 
sides. As a continuation of this study, we 
now report the structure of a new neo- 
lignan glycoside which was named ye- 
muoside YM, E l ]  and determined on the 

s u  

basis of spectroscopic and chemical evi- 
dence. 

Compound 1 was obtained (see Ex- 
perimental) as a chromatographically 
homogeneous and amorphous powder. 
On treatment with HCVMeOH and 
trimethylsilylation, glucose was iden- 
tified by gc-ms. In the 'H-nmr spec- 
trum of 1, a doublet at 6 6.53 ( lH,  J =  
16.0 Hz), a doublet of triplets at 6 6.23 
(lH), and a doublet ofdoublets at 6 4.18 
(2H, J =  1 .5 ,  5.8 Ht) are characteristic 

moiety. There 

were five aromatic proton signals for two 
for an ;>C=C< CH,O- 

- 7 - D  

O H  

R,=Me, R,=H, R,=glc 

R,=R3=H,  R,=Me 
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rings: 67.15(1H,J= 1.6Hz)and7.05 
( l H , J =  l.GHz)inone, and6.95 ( l H ,  
J =  2.0Hz), 6.79(1H,J=8.0Hz), and 
6.86(1H,J=8.0, 2.0Hz)intheother. 
Most of the proton signals of glucose, 
and H-8 and H-9, fell in the narrow 
range of 6 3.2-3.8 ppm; hence assign- 
ments based solely on conventional 1D 
spectra are difficult. 'H-'H COSY cor- 
relation of a doublet at 6 5.55 ( l H ,  
J = 6.0 Hz), a doublet of doublets at 6 
3.44 (1H,J=6.0, 12.0Hz)andamulti- 
plet at 6 3.73 (2H), as well as HOHAHA 
experiments, suggested the presence of a 
2,3-dihydrobenzofuran system (4) .  This 
was further confirmed by comparison of 
chemical shifts and coupling constants 
with those of cedrusin 121 (5) and dehy- 
drodiconiferylalcohol 131 (6). 

The fabms of 1 showed a molecular 
ion at mlz 529 [M + Na)+, indicating a 
molecular weight of 506. The fragment 
ion at mlz 345 [M-Glc+H]+ corres- 
ponded to the loss of a glucose residue. 
In the eims of the methylate 141, strong 
peaks appeared at mlz 151 and 165 (6) 
(Figure 1). This showed that the glucose 
was not linked to ring A. 

The site of glucose linkage was estab- 
lished by 13C-nmr spectroscopy (Table 

Carbon 

c -1  . . . . . . .  
c-2  . . . . . . .  
c-3  . . . . . . .  
c-4 . . . . . . .  
c-5 . . . . . . .  
C-6 . . . . . . .  
c-7 . . . . . . .  
c-8 . . . . . . .  
c-9 . . . . . . .  
c- 1' . . . . . . .  
c-2' . . . . . . .  
c-3' . . . . . . .  
C-4' . . . . . . .  

1) and comparison with known com- 
pounds (5 ,6 ,  8). The stereochemistry of 
the dihydrofuran ring was determined 
by nOe experiments and the cd spec- 
trum. A positive nOe between H-7 and 
H-9 indicated the cis arrangement, and 
the cd curve of 1 exhibited a negative 
Cotton effect at 275 nm, giving evi- 
dence that the configuration in l must 
be 7S, 8R (7). 

The anomeric configuration of the 
glucose was fully defined by the nmr 
spectra. In the 'H-nmr spectrum of 1, 
the anomeric proton signal at 6 5.04 
( l H ,  d, J = 7 . 5  Hz) led to the assign- 
ment of the f3 configuration, which was 
supported by its carbon signals (Table 
1). 

On the basis of the above evidence, 
the structure of 1 was elucidated as 
shown. 

d z  151 d z  165 

FIGURE 1. Characteristic ms fragments of 4. 

TABLE 1. 13C-nmr Chemical Shifts for Compounds 1-3. 

1' 

134.06 
110.82 
149.20 
147.86 
116.41 
120.10 
89.80 
54.83 
64.76 

131.07 
116.27 
142.75 
149.15 

Compound 

2b 

134.61 
110.49 
148.32 
147.02 
116.27 
119.53 
88.07 
55.11 
64.73 

129.67 
116.86 
141.56 
145.98 

3' 

132.3 
110.5 
147.5 
146.3 
115.3 
118.4 
87.1 
52.9 
62.9 

129.5 
110.5 
143.6 
147.1 

Carbon 

c-5' . . . . . .  
C-6' . . . . . .  
c-7' . . . . . .  
c-8' . . . . . .  
c-9' . . . . . .  
-0Me . . . . . .  
Glc-1" . . . . .  

2 " .  . . . . .  
3 " .  . . . . .  
4 " .  . . . . .  
5 " .  . . . . .  
6 " .  . . . . .  

1' 

131.65 
118.00 
132.79 
127.98 
63.81 
56.47 

102.89 
74.93 
78.21 
71.34 
77.78 
62.43 

Compound 

2 b  

136.56 
115.69 
35.62 
31.91 
61.94 
56.28 

3' 

130.5 
114.9 
128.9 
129.9 
61.5 
56.6 

'In CD,OD. 

'InDMSO-d6. 
CD,COCD,. 
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EXPERIMENTAL 
GENERAL EXPERIMENTAL PROCEDURES.- 

The mp was determined on a Boetius micromelt- 
ing apparatus and was uncorrected. Optical rota- 
tion was measured on a Jasco DIP360 polarime- 
ter. Cd was obtained on a Jobin CD-5 polarime- 
ter. 'H-nmr (400 MHz) and 13C-nmr (100 MHz) 
spectra were recorded on a Jeol GX-400 spec- 
trometer in CD30D. Chemical shifts (6)  are ex- 
pressed in ppm using T M S  as an internal stan- 
dard. The fabms and eims were taken on Hitachi 
M-80A-M003 and H.P. MS-5988A systems, re- 
spectively. The fibms was measured with an ac- 
celerating potential of 3.0 kV for an Xe beam 
source with glycerol matrix. TIC was performed 
on Kieselgel G (Merck) using the following sol- 
vent systems: CHCl3-MeOH-H,O (10:5: 1) and 
EtOAc-MeOH-H,O (8:3:3). Spots were detected 
by spraying with 10% H2S04 followed by heat- 
ing. 

PLANT MAmxu,u.-The plants of S. chinensis 
were collected in Jiangxi province of China in the 
summer of 1985. A herbarium specimen was 
identified by Prof. Wan-Zhi Song, Institute of 
Materia Medica, Chinese Academy of Medical 
Sciences, and deposited in the Herbarium of this 
Institute. 

EXTRACTION AND ISQLATION.-The dried 
whole plants (18 kg) were pulverized and ex- 
tracted wtih 70% EtOH (40 liters X 4, 1.5 h for 
each extraction) at 80". The extracts were com- 
bined and concentrated in vacuo to give a brown 
residue (1.98 kg) which was suspended in H,O 
(3.5 liters) and extracred with EtOAc (3.0 lit- 
ers X 5) and then with n-BuOH saturated with 
H,O (3.0 liters X 5 ) .  The n-BuOH solution was 
concentrated to give the n-BuOH-soluble frac- 
tion (500 g). A portion (55 g) was developed on 
Kiesel gel by cc with CHC13-MeOH-H,0 
(100: 1 0 : 1 ~ 1 0 : 5 :  1) to give seven fractions (frac- 
tions I to VII). 

Fraction IV (6.4 g) was separated by reversed- 
phase cc on ODS CPO-223L-20 (Kusano) with 
15%, 25%, 35%, and 50% MeCN. The 15% 
MeCN eluate (0.82 g) was purified by preparative 
hplc on Aquasil SS-352N (Senshuo Science) with 
CHC1,-MeOH-H,O (45: 10: 1) to afford yemuo- 
side YM, r l l (4 .3  mg). 

CHARACTERIZATION OF 1.-White powder, 

MeOH), uv A max (MeOH) nm 224, 270; 'H- 
nmr (CD,OD) 6 3.73 (2H, m, H29), 3.44 ( lH ,  
dd,J=6.0,  12.0Hz, H-8), 3.82(3H,s,OMe), 
4.18 (2H, dd, J =  1.5, 5.8 Hz, H2-9'), 5.04 
( lH ,  d,  J = 7 . 5  Hz, H-l"ofglc), 5.55 ( lH ,  d, 

H-8'), 6.53 ( lH ,  d , J =  16.0 Hz, H-7'), 6.79 

mp 123-127", [fX]23D -30.75 ( C = O .  101, 

J z 6 . 0 ,  H-7), 6.23 ( lH ,  dt ,J= 16.0, 6.0 Hz, 

( lH ,  d,  J=8 .0  Hz, H-5), 6.86 ( l H ,  dd, 

J=8 .0 ,  2.0Hz, H-6),6.95(1H,d,J=2.0Hz, 
H-2),7.05(1H,d,J= 1.6Hz,H-6'),7.15(1H, 
d,J= 1.6 Hz, H-2'); fabms d z  [M + Na}+ 529, 
[M-glucose+Hl+ 345; cd(r=0.007, MeOH) 

SUGAR ANALYSIS BY c%-Ms.-Compound 1 
(0.1 mg) was heated with 5 drops of anhydrous 
HCUMeOH in a sealed micro-tube at 60" for 1.5 
h. The reaction mixture was diluted with 10 
drops of H,O, and Ag,CO, (5 mg) was added. 
The solution was filtered and evaporated to dry- 
ness. The residue was heated with 20 pl of 
pyridine and 20 p1 ofN,O-bis(trimethylsily1)-tri- 
fluomacetamide in a sealed micrc-tube at 80" for 
10 min. The reaction mixture was subjected to 
gc-ms analysis on a Shimadzu GCMS-QP1000: 
column Shimadzu CBP 1-W-12-100 (0.53 
mmX 10 m), injection temperature 250", col- 
umn temperature 100-200" (lOO/min), carrier 
gas He (30 ml/min), separator temperacure 250", 
ionization voltage 70 eV, accelerating voltage 1.5 
kV. 

MONOMETHYLATION OF 1 . 4 m p o u n d  1 
was methylated with CH2N2 to give the 
monomethylate 4: white powder, eims (rel. inc.) 
tdz 382 (50), 309 ( I@,  165 (25), I 5  1 (58). 

Lei (m) 12 141 (270), o (245). 
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