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Abstract Object To study the chemical constituents of the root of traditional Chinese medicine
“Yuanzhi” (Polygala tenuifolia Willd. ).
gel, Sephadex LH-20 and ODS CC. Their structures were established on the basis of physicochemical and

Methods Seperation and purification were performed on silica
spectral analysis. Results Five compounds were isolated and identified as tenuifoliside B I ), methyl 3,
4, S-trimethoxycinnamate (I, polygalaxanthone ar (i), 7-O-methylmangiferin (IV') and lancerin
(V ), respectively. Conclusion CompoundsIl andIV wereisolated from the plant of Polygala L. for the

first time and compound V was isolated from P. tenuifolia for the first time.
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The root of Polygala temuifolia Willd. ,
“ Yuanzhi”

medicine used as an expectorant, tonic, sedative

is a wellknown traditional Chinese

and dementia preventing agent'''. Tt was reviewed
that various xanthones, saponins and oligosaccha—
ride esters had existed in this plantm- But the pre-
cise mechanisms of the therapeutic effects, espe—
cially of dementia preventing effect of P. tenuifoli—
a, were not completely understood. Inorder to de—
termine the active components in this plant, a sys—
tematic chemical study was made on the root of P.

tenuifolia from the main production area, Shanxi
Province. In previous paper, the structure elucida—
tion of two new xanthone O—glycosidesl3J was re—
ported. In this paper, another five compounds iso-
lated from the roots of P. tenuifolia were continu—
tenuifoliside B (I ),

methyl 3, 4, S5—rimethoxycinnamate (Il ), poly—
galaxanthone (III ), 7-O-methylmangiferin (IV ),

and lancerin (V ). Among them, compounds Il

osly reported, they are

andIV were isolated from the plants of Polygala
for the first time and compound V. was obtained
from P. tenuifolia L. for the first time.
1 Instruments and materials

Mps uncorr. were carried out using a XT4A
melting point apparatus. UV spectra were record—
ed on a TU-1901 spectrophotometer, whereas IR
spectra were obtained on an AVATER-360 spec—
trophotometer- ESI-MS spectra were performed at
a QST AR spectrometer, while FAB-MS were ob-
tained on a KYKY-ZHP-5# mass spectrometer.
"HNM R and "CNMR spectra were measured on a

(Il ), polygalaxanthonelll (Il ), 7-0-methylmangiferin (IV )
\4

, 100083)

. Sephadex LH20 ODS
5 ,

tenuifoliside

lancerin (V )

: 0253- 2670(2002) 10- 0874 04

while

JEOL JNM-A300 spectrometer, COSY,
HMQC and HMBC spectra were performed on
Bruker AM-500. D101 resin ( Tianjin Chemical
Co. ). CGC silica gel (200-300 mesh, Qingdao M a—
rine Chemical Factory).

The oot of P. tenuifolia was bought from
Taiyuan Chinese Medicinal Materials Co., Shanxi
Province. The plant was identified by Professor
TU Peng—fei, from School of Pharmaceutical Sci—
ences, Peking University Health Sciences Center.
2 Extraction and isolation

The air-dried roots of P. tenuifolia (11 kg)
EtOH for

three times. The extract was combined and evapo—

were ground and refluxed with 9%

rated in vacuo to yield 4 9 kg of residue, a portion
(2 kg) of which was suspended in water and ex—
tracted successively with petroleum, CHChL and n-
BuOH Parts of the n—BuOH extract were subject—
ed to a macroporous resin D101 colum (11. 5 ¢mX

85.5 c¢cm), and eluted with HO, 206, 50 ,
70 , and 93 FEtOH. The 2000 FEtOH eluate
(19. 8 g) was chromatographed on a silica gel CC,
eluting with CHCB-MeO H-E2O from the ratio of
6° 1* Oto 7° 3% 0.5 Fr
matographed on a reduced pressure silica gel CC,
eluted with CHCE-M eOH-FO (80% 20° 5 lower
(247.2 mg). Fr. 20-39 were per—
formed on a reduced pressure silica gel CC, with
CHCLE-MeO H-ERO (80° 20°
eluent to afford 22 fractions. Among them, Fr. 5-
11 purified by ODS and Sephadex LH-20 furnish II

(57.4 mg), Fr.

17-19, were rechro—

phase) gavel

5 lower phase) as

1222 were recrystallized with
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MeOHto giveIV (56-7mg)7 Fr. 4049 were first—
ly chromato—graphed on silica gel, then purified
with Sephadex LH-20 and ODS to giveV (133
mg). Fr. 60-91 were recrystallized with MeO H to
givelll (17.6 mg).

3 Structure elucidation

Yellow amorphous powder. IR
vma (em ') 3403 (OH), 1700 (C= 0), 1631
(G C), 1607, 1516, 1459 (aromatic ring) .
FAB-MS m/z 667 [M— HT ., 689 [M+ Na-
2H] . "HNMR (CDsOD, 300 MHz: 97.90 (2H,
d, J= 90 Hz, H=2, 6' '), 7.70 (1H, d, E 159
Hz H-7), 6. 92(2H, s, H2, 6), 6.81 (2H, d,
F87Hz H3 ', 5", 645(1H, d, = 159
Hz, HS), 5.49 (1H, d, E 3.9 Hz, H-1'), 5.47
(1H, d. E 8.4 Hz, H-3), 3.86 (6H, s, H3, 5-
OMe), 4 83.4(Hofsugars). "CNMR (CDs OD,
300 MHz): 168.2 (C7 ', 9, 163.6 (C4" ),
149. 4 (-3, 5), 148.0 (C-7), 139.6 (¢4,
133.0 (C2° ', 6 '), 1266 (C-I'), 1221 (C-
1"y, 1162 (¢3" ', 57"y, 115.4 (c8"), 107.0
(2, 6, 1049 (c2), 93.1(c-"), 841 (C-
5), 79.5 (C3), 74.9 (C-3), 74.0 (C4), 731
(C2"), 725(C5), 71.6 (C4'), 656 (C-1),
651 (C-6), 63.4 (C-6), 56.9 (3", 5-OMe).

[4]

Compoundl :

Comparing with the reported data™', the structure
was identified as B-D+ 3-O-

sinapoylfrucotofu-ranosyle-D—[ 6-O—( p-hydroxy-

of compound I

benzoyl) ]glucopyranoside, i-e. tenuifoliside B.
Compound II: White needle ( methanol/

H:0), mp 92°C-94°C. "HNMR (DM SO, 300
MHz): 7.59 (1H, d, J= 15.9 Hz, H-7), 6.33
(1H, d, J= 15.9 Hz, H8), 673 (2H, s, H2,
6), 3.8 (6H, s, 3, 5-OMe), 3.85 (3H, s, 4-
OMe), 3.78 (3H, s, -COOMe). Comparing the
"HNM R data with those of 3, 4, 5+rimethoxy-—cin—-
nammic acid”, an additional methyl signal ap-
peared and the active hydrogen signal of -COOH
disappeared. " CNMR ( DMSO-ds, 300 M Hz):

167.4 (C9), 153.4 (C-3, 5), 1448 (C),
140.2 (C4), 129.8 (C-1), 117.0 (C=8), 105 2
(C2, 6), 60.9(4-0Me), 56.1(3, 50Me), 517
(-COOMe). ESI-MS m/z 253 [M+ HT ., 221
[M-— OCHs T . Thus, compoundll was elucidated

to be methyl 3, 4, 5+rimethoxycinnamate.
Compound III: ~ Yellow powder, mp 204 -
206 C. UV A" nm 363, 316, 258, 241
"HNMR (DMSO-&, 300 MHz): 13.74 (1H, s, C-
1-OH), 7.45 (1H, s, H-8), 6.91 (1H, s, H5),
6.40 (1H, s, H4), 4. 70 (1H, d, F 3 Hz, H-lof
Api), 4.58 (1H, d, J= 9.9 Hz, H-l of Glu),
4.05 (1H, t, H2 of Glu), 3.89 (3H, s, OMe),
3.85(1H, d, F 93 Hz, HS5 of Api), 3. 74 (1H,
br s, H2 of Api), 3.57 (1H, d, F 9.3 Hz, H-5
of Api), 3. 53. 2 (overlapped, H-6, 3 of Glu, H-4
of Api), 3.19 (1H, dd. H-4of Glu), 3. 08 (1H,
m, H-5 of Glu). "CNM R (DMSO~ds, 300 M Hz):
180. 0 (C9), 163.9 (C-3), 16L 8 (C-1), 156.2
(C4a), 1547 (C-6), 151.7 (C4b), 1461 (C-
7)., 111 4(C-8a), 109. 1 (C-1 of Api), 107.7 (C-
2), 1048 (C8), 102.7 (C-5), 101.3 (C-8b),
93.5 (CH4), 79.9 (C5 of Glu), 789 (C3 of
Glu), 78 8 (C-3of Api), 75. 6 (C2 of Api), 73.2
(C-1 of Glu), 73.0 (CH4 of Api) , 7107 (CH4 of
Glu), 68. 5 (C-60f Glu), 62 9 (C-5of Api), 55.9
(OMe). FABMS m/z 568 [M ] . All of these
data were in good agreement with those reported
data of 2-C—[B -D-apifuranosyl-{ > 6)8-D-glu-
copyranosyl -1, 3,
thone'”. So compoundlll was identified as 2-C—{3 -
D-apifuranosylH > 6) 8-D—ylucopyranosyl |-1, 3,
6-trihydroxy -7-methoxyxanthone, i. e.

6-trihydrox y—7-methox yxan—

polygala—
xanthoneIII .

Compound IV:  Yellow powder, mp 249 C-
250°C. yvand" nm 359, 316, 258, 241 IRwni
(ecm™ ') 3431 (OH), 1648 (chelated C= 0),
1618, 1588, 1481 (aromatic ring) . "HNMR
(DMSO-ds, 300 M Hz): 13. 74 (lH, s, C-1-OH),
10. 89, 10.69 (2H, br s, -OK 2), 7.45 (1H, s,
H-8), 6.92 (1H, s, H-5), 6.40 (1H, s, H-2),
4.59 (1H, d, EF 9.9 Hz, H-1 of Glu), 4 07 (1H,
br s, H2 of Glu), 3.8 (3H, s, OMe), 3.68
(1H, dd, H4 of Glu), 3. 53. 2 (overlapped, H-3,
5, 6 of Glu). "CNMR (DMSO-&, 300 M Hz):
179.0 (C9), 1640 (C-3), 1618 (C-1), 156.2
(C4a), 154.6 (C-6), 151.7 (C4b), 146.0 (C-
7), 111. 4 (C8a), 107.9 (C-=2), 104 8 (CR),
102 8 (C-5), 101.3 (C8b), 934 (C4), 81.7
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(C5 of Glu), 79.0 (C3 of Glu), 73.1 (C-1 of
Glu), 70.7(C4 of Glu), 70. 1 (C-20f Glu), 61. 6
(C-6 of Glu), 559 (OMe). FAB-MS m/z 453
[M— H] . Furthermore, comparing the data with

R
the reported values'',

the structure of IV was
characterized as 2-C8 -D—glucopyranosyl-1, 3, 6-
trihydroxy-7-methoxy=xanthone, i. e. 7-O-meth-
ylmangiferin.

Compound V :  Yellow powder, mp 203 T~
204°C. UVAR nnr 378, 313, 261, 231. TRvax
(em™'): 3378 (OH), 1648 (chelated C= 0O),
1613, 1 475(aromatic ring). ' HNMR ( DM SO,
300 MHz): 13.08 (1H, s, C-1-OH), 10.00 ( 1H,
s. OH), 7.40 (1H, overlapped, H-5), 7.39 (1H,
d, J= 27 Hz, H8), 730 (1H, dd, J= 2.7, 9
Hz, H-6), 6.26 (1H, s, H2), 4 02 (1H, m, H2
of Glu), 3.70 (1H, brd, F 12 Hz, H-6 of Glu),
3.36 (1H, overlapped, H-6 of Glu), 3.23 (3H,
m, H=2, 3, 50f Glu). "CNMR (DM SO-ds, 300
MHz): 179.9 (C9), 161.8 (C-1), 153.9 (CH),
148.9 (C+4b), 124 5 (C-6), 120.1(C8a), 1191
(C-5), 107.8(C-8), 104. 4 (C4), 101 8 (C-8h),

97.9 (C-2), 81.6 (CS of Glu), 788 ( C3 of
Glu), 73.3 (C-lof Glu), 70.9 (CH4 of Glu), 70. 8
( C2 of Glu), 61.7 (C-6 of Glu). FAB-MS m /z
405 [M - HT . In HMBC spectra, the signal of
A 71(1H, d. F 99 Hz, H-1 of Glu) was corre-
lated with 0 104. 4 (C~4), 156.2 (C—4a) and 165. 4
(C3), so compoundV was determined to be 4-C-
B-D-glucopyranosyl-1, 3-dihydroxy -7-methoxy—
xanthone, i. e. lancerin .
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