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Four tetracyclic triterpene glycosides picfeltarraenins VI(4). V11(5), VIII(6) and IX(7) along 
with three known compounds picfeltarraenins l ~ ,  IB and I1 were isolated from the water solu- 
ble part of ficriufkl-tarrae. Their structures were elucidated on the basis of chemical and spec- 
troscopic methods. 

Kevwords: Picria ,fl.l-trrrrae Lour.: Scrophulai-iaceae: Triterpene glycosides; 
Picfeltarraenins VI VII VIII and IX 

INTRODUCTION 

Picria jel-turrue Lour. is a plant belonging to the family Scrophulariaceae 
[l]. It grows widely in Southern China, namely Guangdong, Guangxi, 
Yunnan and Guizhou Proviiiceq. It has long been used as a herbal medicine 
by local people for the treatment of inflammation [2] and the dry powdered 
extract of this plant has been prepared as an antibacterial medicament by 
Wuzhou Chinese Pharmaceutical Company [3]. 

Previously Gan et ul. have isolated six cucurbitacin aglycones picfeltar- 
raegenin ILVI from the alcoholic extract of P. fef-tarrue after acid hydro- 
lysis [4] and they also isolated three main glycosides Pf IA, Pf IB and Pf I1 
from ethanol extract of the plant [ 5 ] .  

* Corresponding duthor. Tel.: 0086-2 1-643 1 1833. Fax: 0086-2 1-64370269 
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1? -_ YOIJ-JUN LIN A N D  ZHONG-LIANG C ' H F N  

The cucurbilacin triterpenes exhibited potent biological actions [C,]. and 
the raw material of  P. , fd- tarrar has long been uscd as a medicament 
i n  China. Therefore we are interested in the further study of chemical 
constitucnts. 

In a previous paper. we reported the isolation of three triterpene glyco- 
sides picfeltarriieniiis 111, 1V aiid V [7]. This paper deals with the isolation 
and structural elucidation of four new inonose glycosides from thc watei- 
solublc part of the total plant. 

RESULTS AND DISCUSSION 

From the water soluble part of P. ,fel-tarrar, in addition to the known tetra- 
cyclic triterpene glycosids Pf I*, Pf I s  and Pf 11. four new tnofiose glyco- 
sides Pf VI (4). VII (5), V l l l  (6) and IX (7), were isolated (see Fig. l ) .  Their 
slructures were elucidated on the basis of spectroscopic analysis including 
2L) NMR techniques. The structure of Pf VI (4) and Pf VII  ( 5 )  were estab- 
lished by spectroscopic methods as picfeltarraegenin 1-3-O-I'I-D-gIucopyr- 
anoside (4) and picfeltarraegenin I-3-O-~-D-xylopyranoside (5), which have 
been prepared by partial hydrolysis o f  Pf IA and Pf I s  [5]  and werc first 
found directly in nature. 

Pf. VIlI (6), was obtained :is colorless powder. I t  showed a violet spot 
with 1 % vanillin HISOJ after heating. Pf VIl l  showed a C-22  unconjugated 
carbonyl group absorption a t  1750 cm ~ ' in 1 R and absence of  conjugated 
carbonyl absorption 261 nni in I J V  spectrum indicating a n  urtsaturated 
ring E. 

FAR-MS of Pf VIII exhibited a molecular ion peak a t  I H ~ :  664 and ;I 

Cragmetit at 112 z 502 [M-162]' suggesting the inolecular formula C3c>H560,1 
with a hexose moiety. 

Micro acid hydrolysis of Pf VlII led to picfeltarraegenin I1 and glucose 
spot on TLC. "C-NMR data of PfVIII (see Table TI) showed six signals at 
h104.45d. 76.20d, 78.X5d, 71.44d, 7X.71d and 62.751 o f  glucose and 30 other 
carbon signals of aglycone for picfeltarraegenin I 1  (2). 'H-NMR chemical 
shifts of Pf VIII were assigned (Table I) in comparison with those of picfel- 
tarraegeriin 11 by 'H-IH COSY N M R  spectruni. 

The $configuration at the anomeric center of the glucopyranosyl moiety 
was suggested by the largc coupling conslant ( J , - J2  7 7.8 Hz) o f  thc 
anoineric proton in the 'H-NMK spectrum. Consequently the structure of 
pictelt;rrraetiin V I l I  was elucidated as picfeltarraegenin 11-3-0-,j-I~-gliico- 
p p r a ti o s i de ( 6 )  . 
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(1) R=OH 

(4) R= H 

H W a - - -  

OH 

(5) R= H H+--o--- 

OH 

H 

(3) R=OH 

OH 

FIGURE I 

Pf IX (7) was obtained as colorless powder. It showed also a violet spot 
with vanillin-H2S04 reagent. Its U V  spectrum showed absorption at 
261 nm (log E 3.8) which indicated the presence of an CY, P-unsaturated car- 
bony1 group on ring B. Its IR absorption bands at 3240, 1685, 1585cmp' 
revealed the presence of hydroxyl, keto-carbonyl and a. [j-unsaturated 
carbonyl groups. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
2
0
:
0
4
 
2
2
 
J
a
n
u
a
r
y
 
2
0
1
1



33 YOIJ-JUN LIN A N D  ZHONG-LI.L\N(I C H t N 

}-I- I 

H-2 

t i -  3 

H -6 
H-7 
11-s 

H-I0 
H- I2  

11-10 

W I 7  
H-I8 
tf-19 
H - l l  
11-23 

H -24 

2 . :4m 

3.4iYdJ 
(3 . l . l l . l )  
5.h8d ( 6 . 0 )  

I .86m 
I .78dc' 

(12.3.1) 
I .OOlI1 

2 46d (14.5) 
?.22d(  14.5) 
I .77d (10.0) 

1 .OXdtl 
( 1  I .2 .3 .4)  

4.7Xdtl 
(h.Y.6.S) 

3.01d(6 7) 
O.')XS 

1.15s 
I i'k 
5.5xs 

2.5811 
I .07d ( 6  5 )  
I 08d ih  5 j 

I 47s 
I 24s 
I 434 

I . X h m  
2 56111 

1.2sm 

3.47cId 
(3.5. 11.5)  
5.6Xd (5.6) 

I .8hm 
I . X ? m  

I .')Om 
2.46d [ 14.1 ) 
3.2?d ( 14.1 1 
1.68d (I 1.5) 

I YXdd 
(3.8.1 1.4) 

536dti 
(7.1.7.1) 

2.92d (7.1 ) 
1 .04s 
I .  16s 
1.4Xb 

2.S4tl (14.3) 
i.lXdd 
4. 1 hdd 

(5.4. 1 I 31 

1 . V l h  

1.46, 
I .44s 
I .24s 
I .36s 

2.  2C)m 

3 SSdd 
(4.0,l I .0) 
5.69hrd 
I.82111 
1 .68111 

I 86111 
2.44d (14.0) 
3.1 X d  (14 0 )  
1.44d(12.0) 

1 .02hrd 
(I 3.00) 
5.00111 

2.70111 
I .l')d (7.01 
I 21d (7 .0 )  

1 . 3 \  
I . O I s  
1 1 3  

1 . 8Xd ( 7 . 5 )  
3.22111 
3 .C)2111 

3.8411l 
7.8 2111 
3 5x111 

I 84111 1 X O I l l  
2.5hI71 1.62 I l l  

Thc FAS-MS of Pf 1X exhibited ;I molecular inn peak at 1 1 1 ' :  062 a n d  ;I 
t'ragment at SO0 [M-162]+ suggesting thc ~iioleciilar li)rmcda C7hHi401 I. 

and also with a hcxosc moiety. 
Micro hydi-olysis of Pf JX led to the idcntification of  picf~ltarraepeniii VI 

( 3 )  i d  ~ I L I C O S C  spot o n  TLC. The "C-NMK d a t : ~  (see Table 11) showed six 
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TABLE I1 "C-NMR data and DEPT analysis of compounds 4 , 5 , 6  and 7 

c 7  4 (CDc'I3) 5 (C5D5N) 6 (C5DsN) 7 (CsDsN) 
~ 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
G- 1 
G-2 
G-3 
G-4 
G-5 
Ci-6 
X- 1 
x-2 
x-3  
x-4 
x-5 

26.18t 
29.58t 
X I  .77d 
41.39s 

141 -62s 
1 18.50d 
23.83t 
35.44d 
47.67s 
43.94d 

213.35s 
48.411 
48.68s 
50.36s 
45.35t 
70.79d 
58.01d 
19.87q 

9 1.04s 
22.73q 

208.31s 
100.5 Id 
197.3 5s 
30.28d 
19.40q 
19.87q 
28.30q 
21.74q 
19.16q 

20.22q 

100.14d 
73.12d 
76.06d 
69.80d 
65.29t 

25.11t 
27.19t 
82.X7d 
4 1 . m  

142.46s 
I18.35d 

23.95t 
35.51d 
47.91s 
43.11d 

212.72s 
48.44t 
48.81s 
50.46s 
46.32t 
69.52d 
88.90d 
19.87q 
20.26q 
90.76s 
22.73q 

206.62s 
100.88d 
194.94s 
30.12d 
19.40q 
19.87q 
25.11q 
21.73q 
19.16q 

102.45d 
74.98d 
78.43d 
71.77d 
78.Old 
62.97t 

25.46t 
28.851 
80.11d 
42.10s 

141.00s 
120.70d 
24.43t 
34.46d 
49.39s 
42.97d 

21 1.86s 
49.241 
51.22s 
51.91s 
46.56t 
70.89d 
58.95d 
19.69q 
20.19q 
80.38s 

216.30s 
3X.80t 
79.02d 
69.32s 
28.85q 
292lq 
25.47q 
21.83q 
19.29q 

104.48d 
76.20d 
78.85d 
7 I .44d 
78.71d 
62.75t 

22.21q 

34.90t 
77.54d 
78.47d 
47.87s 

140.4s~ 
120.06d 
23.84t 
33.89d 
4X.56~ 
42.72d 

21 1.35s 
48.38t 
80.24s 
51.37s 
46. I 5t 
69.38d 
58.84d 
19.77q 
20.01q 
90.84s 
22.75q 

206.39s 
103.89d 
197.84s 
30.05d 
19.33q 
19 61q 
25.01~1 
21.44q 
19 08q 

100.81d 
75.68d 
78.32d 
70.95d 
78.19d 
62.24t 

signals of glucose at 6100.81d, 75.68d, 78.32d, 70.95d, 78.156 and 62.24t, 
and 30 other signals of aglycone for picfeltarraegenin V1. 

In 'H-'H COSY NMR spectrum of Pf IX, the proton signal at 65.48 (br 
dd, J =  8.1,13.2, H-2) showed cross peaks with 61.84m and 62.61 (br dd, 
J =  13.8, 6.8 Hz, H-1) and 3.84 (d, J =  8.1, H-3). It indicated the presence of 
a hydroxyl group at position 2 as picfeltarraegenin VI. All the 'H-NMR 
signals are identical with those of picfeltarraegenin VI and assigned by 
means of 2D 'H-'H NMR spectrum in Table I. Therefore Pf 1X was iden- 
tified a b  picfeltarraegenin V1-3-0-/3-D-glucopyranoside (7). 
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FXPEKlMENTAL SECTIOh 

C ; [ ~ r . a /  c~.~pcr.rnl~~t7ful p r o c . ~ d ~ / / ~ ~ . ~  UV and I R spectra were recorded on 
Shirnadzu M-250 and Perkin-Elmer 559-B spectrophotoineter. ' H -  and "C- 
Iu M R spectra were measured on BrLiker ,441-400 and Varian Gemini-300 
spectrometer i n  CDCI? o r  CsDsN with TMS a s  internal standard. El-MS 
and FAB-MS were taken on M.4T-71 1 and Finnigan MAT-X43). Optical 
rotations were measured on JASCO DIP-I X I  polarinieter. T I C  and PTLC 
were performed on silica gel F24 glass or alumina plates (Merck) using sol- 
vent system CH('1;:MeOH (4 :  1 or  6 :  I )  or  CHCI1:MeO€I:'II,O (6 :  -7 :0 .5) .  

Plant materials of P. /~~ / - /w /xc  Lour. were cultivated at 
the suburb of Wuzhou. GLiangxi Province and collected in June 1993. A 
voucher specimen w a s  deposited a t  the Herbarium of the Depni-tment of 
Phytocliemistry, Shanghai Institute of Materia hledica. Chinese Academy 
of. Science?. 

The whole plant of P .  f&I-t(iruio was powdercd 
: i d  extracted three times with boiling water. The water solution was distilled 
under viicuuim to dryness for preparing Yanjianning tablet, an antibncterial 
medicament produced by W L I Z ~ O L I  Chinese Pliai-maceutical Company. 

The dry extract I kg (corresponding t o  plant materials 10 kg) was 
dissolved in water and centrifuged. The water solution was adsorbed on ;I 

ni~icroporoi~s resin D- 1300 (Yangzhou Pharmaceutical Company) column 
and then eluted with 95% ethanol. The alcohol elution was evaporated 
to obtain a dark residue (90 g). which was then decolorized by alumina t o  
yield a brown crude glycoside (50 g). The crude glycoside 
to column chromatography on silica gel ( 1  kg, h x I00 cni) eluted with ( 1  ) 

McOH SO : SO and (5) CHCli/MeOH 70 : 80. 
The fraction (2) was further separated by coluinn chroinatography on 

silica gel to give Pf VI (4, 110mg). Pf IX (7. 25nig). The fraction ( 3 )  n 
subjected to rcpcated column chi-oniatogi-;rpliy on silica gel t o  yield Pf I , ,  
(5.6 g). Pf VII (5, 30 tug). Pf VTII (6, 40 ing) and fraction (4) was repeatedly 
chromatographed o n  silica gel to al-ford Pf 113 (2.4 g )  and Pf I1 ( 7 0  mg). 

~f I;,, C ~ ~ H ~ ~ O ~ ~ ,  colorless needles, m.p. 190 I \ I I -C.  + 25.~0 
(EtOH.  c0.04.5). UV(Et0H)  X,,,,,nm (log;): 261(4.I)nm. IR ( K B r )  v,,,,,,: 
3311. 1685. 1.580. 1169cm- I .  ' H -  and "C-NMR data  are the same ;IS t h a t  
ol' a n  authentic sample. FA&-MS H//:: 785 [M I Xa] - .  761 [M t I ]  ' . h i  7 
[M - 1-146]' 485 [ M i  1-146-112] ' . 

~ t '  l l % ,  C ' ~ - , H ~ , ~ O , +  colorless needles. n1.p. 71  i . ~ I ~ Y ~ .  lcilf; 1- 29.33 
( E t O H ,  c 0.054). UV(EtOI-1) A,,,,,, nin (logc): 2hl(3.9) nm. IR ( K B r )  v,,,~,,: 
3400, 1635, 1580, 1 IhOciii I .  ' H -  and "C-NMR d:ita iire tht. siirne a c  t h a t  

P l m r  m/ tcv . i~ i /  

E.\-trric,tioii titid isohtion 

CHCI3, (2) C'HCliiMeOH 90: 10, (3) CHC:IJ\MeOH 80: 20, (4) C'HC'I: 
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27 NEW TRITERPENE GLYCOSIDES FROM PIC'KIA FEL-TARR.4E 

of an authentic sample. FAB-MS m/z: 815 [M+Na]+,  793 [ M i  1]+. 647 

+ 22.7 
(EtOH, c 0.05). IR (KBr) urn,,: 3420, 1750, 1685: 1160cm-'. 'H- and I3C- 
NMR data are the same as that of an authentic sample. FAB-MS m/z: 833 
[ M + N a ] ' ,  811 [ M + l ] + ,  793 [M+' l -H20]+,  647 [M+~1-H2O-146]'. 485 
[M+ 1-H20-146-162]+. 

Pf VI (4) C ~ S H S ~ O ~ .  white amorphous powder, m.p. 172-173°C. UV 
(EtOH) Xmannm  log^): 261(3.8)nm. IR (KBr) urnax: 3400, 1680, 1580, 
1 160cm-'. 'H- and 13C-NMK data, see Tables 1 and 11. FAB-MS mjz: 635 

Pf VII (5) C36H54010, white amorphous powder, m.p. 206-209°C. UV 
(EtOH) Xrnnxnm (log&): 259(3.99)nm. IR (KBr) v,,,,: 3420, 1678, 1575, 
1160cm-I. 'H- and "C-NMR, see Tables I and 11. FAB-MS mjz: 669 
[M+Na]+,  647 [M+ I]+, 485 [M+ 1-1621'. 

Pf VIII (6), C36Hs4011, white amorphous powder, m.p. 268-270°C. IR 
(KBr) v,,,,: 3420,1715,1685,1160cm-'. 'H- and 13C-NMR, see Tables I and 
11. FAB-MS m(z: 704 [ M +  1 +K]+,  664 M', 502 [M-162Ii, 484 [M-162- 
H@]+. 

Pf IX (7, C36H54011, white amorphous powder, m.p. 258-261°C. UV 
(EtOH) X,,,nm(log&): 261(3.80) nm. IR (KBr) urnax: 3420, 1685, 1585, 
1160cm-'. 'H- and I3C-NMR, see Tables I and 11. FAB-MS nt/i: 685 
[M+Na]+,  662 M + ,  500 [M-162]+. 

[ M +  1-146]+, 485 [M+ 1-146-1621' . 
Pf TI, C42H66015, colorless crystalline, m.p. 220-223"C, 

[M+Na]+,  617 [ M - t  l ] + ,  485 [ M +  1-132]+. 
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