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Ahatnct-A new tritapcnc and its glytidc have been isolated from methanol extrati of roots of Zlex pubescens. Their 

structures were established as 3~,19adihydroxyurs-12cn-24,28-dioic acid and its 28-p-n-glucopyranosyl ester, based 
on chemical and spectral evidence. 

INTRODUCTION RFSULIS AND DISCUSSlON 

in China, ‘maodongqing’ the root of Zfcx pubesceas 
Hook. et Am. is widely used for the treatment of 
cardiovascular diseases and hypcrchoMaemia Some 
phenolic compounds have bocn isolated from this plant 
[ 13. We have investigated the constituent8 of the roots of 
this plant, and isolated a new triterpent and its glycoside. 
We have named them ilexgenin A and ilexsaponin Al, and 
established their structures as 1 and 2, rcspoctively. 

The dried roots of flex pubescens were extra&d with 
benteat, followed by methanoi. The methanol extract was 
suspended ia water, then extracted successively with 
benzene and ethyl acetate. From the ethyl acetate fraction, 
two compounds, 1 and 2, were isolated by reversed phase 
and normal phase column chromatography. 

Ilexgcnin A (I), CS0H1606, had mp > 300”. Its 
13C NMR @pactrum revealed thirty carbon sigxuds (CHS- 
x 6, -CH,- x 9, ;CH- x 4, >C: x 5, 
X-Ox1 

)CH-O x 1, 
, >C=CH- x 1, CO x 2). Its IR spectrum 

showed bands at 3450 cm- ’ for a hydroxyl group, at 1690 
and 1685cm-’ foracarboxylgroupandat 163Ocm-* for *To whom correapondena should be addessui. 
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a double bond. The EI mass spectrum showed a peak at 
m/r 264, the characteristic retro-Diets-Alder cleavage 
peak of an olean-12cn or urs-12cn-28sic acid derivative 
which possess a hydroxy group on.either the D or E ring. 
The ‘H NMR spectrum showed the peak at 63.08 (1 H, s, 
H-18), which suggested the presence of the 19-O- 
substituted urs-12-ene skeleton 123. The 13CNMR spcc- 
trum of the methyl ester (la) was compared with methyl 
pomolatc (31) (Table 1). The spectrum of lr showed one 
less methyl and one more carboxyl and methoxyl signals 
than that of 3a. The rest of the spectrum was very similar 
to that of 3a. In particular, carbon signals due to the Dand 
E rings of 38 appeared at the corresponding position in 
the spectrum of la, while the signals of the A and B ring 
carbons were observed at somewhat different positions. In 

T8bk i. ‘%NMR spectral data (6) for 1, 2 and related 
compounds 

Carbon 38. la 1 2 4t 

Genin 
C-l 
c-2 
c-3 
C-4 
C-5 
C-6 
c-7 
C-8 
c-9 
c-10 
C-11 
c-12 
c-13 
c-14 
c-15 
C-16 
c-17 
C-18 
c-19 
c-20 
c-21 
c-22 
C-23 
C-24 
C-25 
C-26 
C-27 
C-28 
C-29 
c-30 
COOH, 

ww 

G-l 

G-2 
G-3 
G-4 
G-5 
G-6 

38.7 
27.4 
79.0 
38.5 
55.2 
18.4 
32.8 
39.9 
47.2 
36.9 
23.7 

129.1 
138.0 
41.1 
28.1 
25.5 
47.9 
53.2 
73.1 
41.1 
26.0 
37.4 
28.1 
15.2 
15.5 
16.6 
24.5 

178.3 
27.2 
16.1 
51.5 

39.1 
28.1 
78.3 
49.0 
56.5 
20.2 
33.0 
39.7 
46.6 
37.2 
23.8 

129.1 
138.0 
41.2 
28.2 
25.5 
47.9 
53.3 
73.1 
41.1 
26.0 
37.4 
23.6 

178.5 
13.1 
16.5 
24.2 

178.3 
21.4 
16.1 
51.5 
51.2 

39.8 39.7 37.6 
29.1 29.0 26.2 
78.3 78.3 74.0 
49.2 49.1 53.0 
56.9 56.9 50.5 
20.9 21.0 20.2 
33.9 33.8 31.5 
40.2 40.3 38.6 
47.2 47.1 46.9 
37.9 37.8 35.3 
24.5 24.4 22.3 

128.1 128.4 122.4 
139.9 139.2 143.3 
42.2 42.1 40.7 
29.1 29.1 26.8 
26.5 26.0 22.2 
48.3 48.6 45.1 
54.7 54.4 40.5 
72.7 72.6 45.0 
42.2 42.1 29.5 
27.0 26.6 32.1 
38.4 37.8 31.5 
24.2 24.4 179.2 

180.6 181.0 10.7 
13.9 13.9 14.5 
17.1 17.3 15.9 
24.5 24.7 24.7 

180.6 177.1 178.7 
27.0 27.0 31.8 
16.8 16.7 22.3 

95.7 
13.8 
78.7 
71.1 
79.1 
62.2 

*Cited from ref. [3]. 
Wited from ref. [4]. 
31 la, in CDCl,; 1.54, in C,D,N. 

the EI mass spectrum of In, retro-Diels-Alder cleavage 
peaks from the C and D rings appeared at m/z 278,260 
and 201 as well as in the spectrum of 3~. However, a peak 
at m/z 208, arising by retro-D&-Alder cleavage peak 
from the A and B rings of a pomolic acid (3~type (non- 
substituted ~md~etbyl) triterpene, was not observed 
but a peak at m/z 252 was detected showing that one of 
the methyl groups at C-4 were replaced by COOCH:, 
(Scheme 1). The ‘H NMR spectrum of la showed the 
presence of a 3/l-hydroxy by the signal at 63.14 (1 H, dd, J 
= 4, 11 Hx). 

These facts indicate that la is related to 3a. The 
i3CNMR spectrum of Is showed that the signal of the 
tertiary C-4 was shifted significantly downfield by 
10.5 ppm, while the other tertiary carbons, C-8 and 10 
were not. Therefore, the COOCH, group should be 
restricted to the C-23 or C-24 positions. The t3CNMR 
spectrum of la was compared with that of gypsogenic acid 
(4) [4] w&h has a C-23 equational -COOH group which 
results in significant differences in the chemical shifts of 
the A and B ring carbons. (Table 1). Since no “CNMR 
data for a triterpene with a C-24 carboxy methyl ester 
group were available, the data of several diterpenes (5-8) 
which have similar partial structures were compared [5]. 
Substitution (CH, + -COOMe) induced shift values in 
the “CNMR spectra for 5 and 6 corresponded to the 
values from 3a and In, while these for 7 and 8 was quite 
different (Table 2). These facts prove the location of the 
carbomethoxyl group in 3 is the C-24 (axial) position. 
Therefore, the structure of 1 is elucidated to be 3p,l9a- 
dihydroxyurs-12cn-24,28dioic acid. 

A new saponin, ilexsaponin Al (2), was obtained as an 
amorphous white powder. The IR spectrum of 2 exhibited 
hydroxyl (34OOcm-‘1, carboxy (1685 cm-‘), and ester 
(1720 cm-‘) bands. The i3C NMR spectrum of 2 showed 
characteristic signals of an ester-linked /?-glucopyranose 
moiety [6]. The rest of the 13CNMR signals were 
essentially the same as those of 1, except one of the 
carbony signals, which was shifted downfield by 3.5 ppm. 
The aglycone of 2 was obtained by alkaline hydrolysis and 
identified as 1 by means of 13C NMR spectroscopy. Acid 
hydrolysis of 2 affordad glucose, identified by GLC. The 
‘H NMR spectrum of 2 supported the j?-anomeric con- 
figuration (66.29, lH, d, J = 6.8 Hz), To decide the 
location of the glucosyl ester, 2 was methylated by 
diaxomethane followed by alkaline hydrolysis to afford 1 b 
[7]. The EI mass spectrum of lb showed fragment peaks 
at m/z 470,452,398,264,246,252 which indicated that the 
methyl group was located on the C-24 carboxyl. On the 
contrary, peaks at mfz 456,438,384,278,260,238, which 
would appear if there was a C-28 COOMe group, were 
not observed (Scheme 2). Therefore, the location of the 
glucosyl residue of 2 was deduced to be on the C-28 
carboxyl group. It follows that 2 can be formulated as 
3/?,19a_dihydoroxyurs-12-en-24,28dioic acid-28-/?-D- 
~u~pyranosylester. 

EXPERIMENTAL 

General Prucedure. NMR !+patra were taken at 25” using TMS 
as internal standard; “CNMR 8t 25.15 MHz 8nd ‘H NMR 8t 

100 MHz EIMS were taken at 75 eV. Mps were taken on a micro 
hot-stage and arc uncorr. 

PIant matcriol. A aampk of ‘maodongqing’, the root of Ilex 
pubescent, was purchased in 1983 from Mikuni Co. Ltd (05aka). 
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HO 

m/z 252 m/s 278 

m/r 201 

Scheme I. 

Table 2. “CNMR substitution induced shift (Ah) from 3n to la, and related compounds 

A6 Ad Ad 
Carbon 5 6 6-5 7 8 a7 la-3a 

C-l 38.9 
c-2 19.3 
c-3 41.7 
C-4 33.5 
c-5 50.3 
C-6 19.2 
C-7 29.6 
C-8 127.5 
c-9 151.4 
c-10 38.0 
c-11 110.1 
c-12 157.7 
c-13 110.7 
c-14 129.7 
c-15 
C-16 
c-17 
C-18 33.3 
c-19 21.7 
c-20 24.7 
COOH, 

39.4 
20.2 
37.6 
44.0 
52.8 
21.1 
31.2 

127.6 
149.3 
38.6 

111.2 
157.8 
111.2 
129.8 

28.5 
177.8 
22.9 

51.2 

+0.5 38.9 
+0.9 19.3 
-4.1 41.8 

+ 10.5 33.4 
+ 2.5 50.4 
+ 1.9 19.1 
+ 1.6 30.5 
+0.1 134.8 
-2.1 147.6 
+0.6 37.5 

124.2 
123.8 
145.3 
126.8 
33.5 
24.0 
24.0 

- 4.8 33.3 
21.6 

-1.8 24.9 

38.0 -0.9 + 0.4 
18.6 -0.7 +0.7 
36.7 -5.1 -0.7 
41.1 + 14.3 + 10.5 
44.9 -5.6 + 1.3 
21.7 + 2.6 + 1.8 
30.0 -0.5 +0.2 

134.7 -0.5 -0.2 
146.9 -0.7 -0.6 
37.0 -0.5 +0.3 

124.1 
123.9 
145.7 
126.9 
33.5 
24.0 
24.0 

179.1 (C-23) -4.5 
16.5 -5.1 (C-24) 
25.1 +0.2 (C-25) - 2.4 

51.9 

dValucs of S8 were cited from ref. [5]. 
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Scheme 2. 

Extraction o/ triterpene end glycosides. Dried roots (4.7 kg) 
were crushed and extracted with C6Hs (201. x 2). The residue was 
recxtracted with MeOH (20 I. x 4) and the MeOH extract was 
taken to dryness (414 g). A suspension of the resulting extract in 
H,O was washed with CbH6, then extracted with EtOAc to give 
an EtOAc extract (103 8). The EtOAc extract (1OOg) was 
chromatographed on silica gel (Kieselgel60, Merck, 3 kg) devel- 
oping with CHC&-MeOH (1O:l) and CHCl,-MeOH-H,O 
(15:2:0.1-15: 10:2) mixture successively to yield 17 fractions. 

From fraction 3 (cluate of CHCI,-MeOH), compound 1 
(370mg)wasobtained.Aportion(1.6 g)offraction6(26 g,eluate 
of CHCl,-MeOH-H20, 15:2:0.1.) was subjected to chromato- 
graphy on silica gel using EtOAc-CHCl,-EtOH-H,O, followed 
by reversed phase chromatography on ODS using MeOH-HI0 
to afford compound 2 (585 mg). From a portion (1.6 g) of fraction 
4 (11 g)eluted with CHCI,-MeOH-HI0 (15:2:0.1X compound 
2 (139 mg) was also obtained by a similar procedure to that 
above. 

Compound 1. White powder, [a]‘,” + 30.8” (pyridine: c 0.97). 
(found: C, 71.00, H, 9.33; C30H4606 requires: C, 71.68; H, 9.22 %); 

EIMS m/z (rel. int.): 502 [Ml’ (4), 4&I [M-H,O]+ (34), 456 
[M - HCOOH]+ (29X 438 [M - HCOOH - H1O]+ (15), 264 
(8). 238 (21), 146 (100); HRMS m/z: 502.3295 [Ml’ (cak. for 
C30H4606: 502.3294) IRvz’cm-‘: 3450, 1690, 1685, 163Q 
‘H NMR (pyridine-d,): 61.16 (3H, s, Me), 1.18 (3H, s, Me), 1.48 
(3H, s, Me), 1.74 (3H, s, Me), 1.78 (3H, s, Me), 1.14 (3H, d, J 
= 7.8 Hx, 30 Me), 3.08 (lH, s, H-18), 3.38 (lH, dd, I = 4.3, 
11.6 Hz, H-3), 5.14 (lH, br s, 19-OH), 5.65 (lH, br 1. H-12); 
“CNMR: Table 1. 

Methyfotion ofcompound 1. Compound 1 (75 mg) was treated 
with diaxomethane followed by chromatography to give la (di- 
Me ester): mp 199-203” (from MeOH): [a]g + 78.2” (pyridine. c 
1.01); (found: C, 72.27; H, 9.55; C,,H,006 requires: C, 72.40; H, 
9.50%); HRMS m/z: 530.3597 [Ml’ (cak. for CSzHs006: 
530.3607); EIMS m/z 530 [Ml’, 512, 474 278. 252, 260, 201; 
‘H NMR (CDCI,): 60.70 (3H, s, Me), 0.76 (3H. s. Me), 1.21 (3H, 
s, Me), 1.26 (3H. s, Me), 1.40 (3H, s, Me), 0.94 (3H, d, J = 6.682, 
3@Me)2.60 (lH,s, H-18), 3.14 (1H.dd.J = 4, 11 Hz, H-3), 3.60 
(3H, s, OMe), 3.67 (3H, s, OMeA 5.35 (1H. t, J = 3.5 Hz, H-12X 
“C NMR: Table 1. 
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Compound 2. White powder, [a] g + 25.5” (pyridinc; c 0.69). 
(found: C, 62.06, H, 8.43; &.HS601 ,.ZH,O requires: C, 61.69; H, 
8.63%). EIMS (acetate) m/z: 331, [Gk(Ac),]‘; IRv,NUP’cm-I: 
34C0,1720,1685; *H NMR (pyridine-d,): 61.18 (3H, s, Me), 1.29 
(3H, s, Me), 1.44 (3H, s. Me), 1.73 (6H, s, Me), 1.09 (3H, d, J 
= 6.1 Hz), 2.97 (lH, s, H-18), 3.30 (lH, dd, J = 4, 11 Hz, H-3), 
5.21 (lH, br s, 19-OH), 5.61 (lH, br t, H-12), 6.29 (lH, d, J 

= 6.8 Hq anomerk H). Mineral acid hydrolysis of 2 afforded D 
glucose, identified by GC as its trimcthylsilyl derivative. 

Alkaline hydrolysis ofcompound 2. A soln of 2 (25 mg) in 20% 
KOH (1 ml) was heated at 80” for 15 min. The soln was 
neutralized with 5 y0 HCI, diluted with H,O, and extracted with 
Et,O. The Et,0 extract was chromatographed on silica gel using 
CHCl,-MeOH-H,O (15:l:O.l) to afford a white powder 
(19 mg), identified as 1 by ‘H NMR and “C NMR. 

Methylation ofcompound 2followed by alkaline hydrolysis for 

MS. A McOH soln of 2 (30 mg) was treated with diazomcthanc 
and the resulting methyl ester was hydrolysed in KOH soln, 
yielding lb (8 mg). 

Compound lb. White powder, HRMS m/z: 516.3482 [Ml’ 
(cak. for C,,H,,O,:516.3450); EIMS m/z 516 [Ml’ 498,470, 
452,398,264,252,246,234,218,201,187,175,146. ‘H NMR (in 
pyridine-d,): 60.87, 1.14, 1.48, 1.59. 1.75 (each 3H, s, H-23,25,26. 
27,29)1.14(3H,d,I = 7.8 Hz,H-30);3.10(1H,s.H-18);3.3O(lH, 

dd,J = 4,11 Hz,H-3)3.57 (3H,s,OMe);5.11 (lH, brs,OHk5.64 
(1H. 1, J - 3.5 HG H-12). 
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