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A new triterpenoid saponin from Lysimachia candida
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Abstract Object

To investigate the chemical constituents from the whole plant of Lysimachia candi-

da LdlL . Methods The constituents were isolated and purified on silica gel column chromatography.

Their structures were elucidated by chemical and spectroscopic evidence. Results

A triterpenoid saponin,

named candidoside A (I ), was isolated from the extract of n-BuO H. Its structure was shown to be B,

16x -dihydrox y-olean—12-en-28-al-3-O 8 -D-glucopyranosy 1-23-O « -D-ribof uranosi de.

doside A was a new triterpenoid saponin.

Conclusion Candi—
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The plant of Lysimadiia candida 1dl. ( Prim-
ulaceae), a Chinese folk medicine, has long been
used to treat detoxication and promote blood circu—
lation. We reported one new triterpenoid saponin
and 12 known compounds from the methanolic ex-

1
tracts[ ].

This paper deals with the separation and
structure elucidation of another new triterpenoid
saponin, named as candidoside A (I ).
1 Results and Dis cussion

Candidoside A (I
phous powder.
C1 H6O13 by HR-FAB-MS at m/z 767.4557
([M+ HT , caled. 767.458 2). The IR spectrum
exhibited absorptions at 3432 (OH) and 1 710
em ' (C= 0). Acid hydrolysis of I yielded glu-
cose and ribose on TLC. In the positive FAB-MS

) was obtained as amor—

Its formula was determined as

x . 2000-10-12
181973,
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of |
ment ion peaks at m/z 605 [M- gle- HJ and 455
[M - gle— rib— HO+ HI were observed. The
EIMS of acetylated]  showed fragment ion peaks
at m /z 259 [rib (O Ac)s | and 331 [glec (OAc)s] ,

suggesting that glucose and ribose moieties should

, besides the quasi-molecular ion peak, frag—

be terminal monosaccharide. In the 'HNM R and
“CNMR spectra, the presence of seven quaternary
catbon atoms and the chemical shifts of C-12 at 0
123. 6 and C-13 at 0 143. 6 were characteristics of a
A" _oleanene skeleton. Acid hydrolysis of [ gave
aglyconel a, whose " CNM R spectrum disclosed
the presence of three hydroxylated carbons ( 0
78.1, 73.0, 73.5). The signal of C3 (0 78.1)
suggested an equatorial position for the 3-OH.

Comparing the " CNMR signals of I a with
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those of oleanolic acidm, C5 of I a was shifted
upfield to 0 49. 8. According to the rule of steric
effect, a hydroxyl must be linked to C-23 (90
73.5). The signal of 0 205. 7 (d) and 73. 1 (d) in-
dicated an aldehyde and a tertiary hydroxyl group-

Except for C-17, C22 and C28, the “CNMR sig—
nals of | a were almost identical with those of 3,

160, 23, 28—tetrahydr0xy—olean—lZ—ene[3] , which
revealed thata =OH and -CHO were linked to C-16
and C-17, respectively. This conclusion was fur-
ther supported by the HM BC spectrum of I . The
aldehyde proton at 0 9. 49 (-CHO) correlated with
the carbons at 0 73.1 (C-16), 5L 5 (C-17), and
40. 8 (C-18). In the " CNMR spectrum of I , the
signals of C-3 and C23 were shifted downfield to 0
85. 6 and 78 3 respectively as compared to signals
of its aglyconel a. According to the rule of glyco-
sylation shift, C3 and C-23 of I
monosaccharide, respectively. The "HNM R spec—

must link with a

trum of I had two anomeric proton signals at 0
527(d, E 6.8 Hz) and 5. 17 (d, E 7.8 Hz) and
its "CNMR spectral data indicated the presence of
terminal 3 D —glucopyranosyl unit and a-D-ribofu—
ranosyl unit™"'. Based on the HMBC spectrum of
[ ., the proton at 0 4.01 ( H-3) had correlation
with C-1 (0 105.4) of glucose and the hydroxy-
methyl proton at 0 3. 87 ( H23) had a cross—peak
with C-1 (0 103.7) of ribose. It was confirmed
that glucose was attached to the C3 position and
ribose to C23. Thus, the structure of | was elu—
cidated to be B, 1 —dihydroxy-olean—12-en—28-al-
3-0© B-D—glucopyranosyl-23-0« -D-ribofuranoside.

The key HMBC correlations for I (see Fig. 1),
chemical shifts of I andI a (see Table 1).
2 Experimental

2 1 General experimental procedures IR spec—
trum was measured on a Nicolet MX-l spectrome—
ter as a pressed KBr disk. NMR spectra were
recorded on Bruker AP-300 and DRX-500 M Hz
spectrum was TM S as the internal standard. MS
spectra were measured on a VG AutoSpec-3000
mass spectrometer. Silica gel with 200300 mesh

was used for column chromatography.

2.2  Plant materiat The whole plant of L. candi-

Fig. 1 The key HMBC correlations forl
Table 1 Chemical shifts of compounds| (in GI:N,
500 MHz for "H and 125 MHz for " C) and
[ a(in GDsN, 75 MHz) (I Hz)

C,H "CNMR of "CNMRof 'HNMR of HMBC
atom I= I a I (Hto C)
1 38.9(t) 38.2
2 27.3 (1) 26.2
3 85. 6 (d) 78.1 401, dd G 1, 5, Gle-1
4 37.2(s) 41.8
5 51. 6 (d) 49.8
6 17.7 (1) 18.4
7 32 7(t) 32.7
8 40.0(s) 39.7
9 47. 0 (d) 46.6
10 37.1(s) 36.8
11 23,6 (1) 23.1
12 123. 6 (d) 123.7 545, brs G 18
13 143. 6 (s) 142. 1
14 40.9(s) 41. 4
15 35.5(t) 34.6
16 73.1(d) 73.0
17 51.5(s) 50.7
18 40. 8 (d) 40.3
19 46. 9 (t) 46.2
20 30. 8 (s) 30.4
21 34.9 (1) 35.4
22 23.6(1) 23.3
23 78 3 (t) 73.5 3.88,d,F 10.3C 3,4, Rib-1
3.86,d,J= 10. 3
24 13. 8(q) 11.4 1. 06,s G 3 4, 523
25 16. 6 (q) 17.1  0.797,5 ¢ 1,5 9,10
26 17. 4 (q) 17.6 0. 739,s G 7 8, 9,14
27 27. 1 (q) 26.9 1. 65,s G 813,14,15
28 205. 7 (d) 204.7 949, G 16,17,18
29 33.3(q) 32.9 0.977,5 ¢ 19, 20,21
30 24.2(q) 23.9 1.00,s C 19,20, 21
* Sugar moieties of [ : Gle 105 4 (d), 75.2 (d), 785 (d),
70.5 (d), 78 4 (d), 62 7 (t); Ribh 103.7 (d), 71.2 (d), 7L 7

(d), 83.8(d), 64.4 (1)

da was collected in Mianyang, Sichuan Province,
China and identified by
chang, Chengdu Institute of Biology, Chinese A-

Professor Xiao Shun-

cademy of Sciences.
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2.3 Extraction and isolation The dried powder
(7.25 kg) was extracted three times with MeO H
for ten days each time at room temperature. After
removal of the solvent. the residue was suspended
in O and successively extracted with petroleum
ether (bp 60 T~ 90C ), EtO Ac and n-BuOH
The n-BuO H extracts ( 108 g) were subjected to
silica gel (CHCb-MeOH= 35°

matography to obtain six fractions. Fraction sixth

1) column chro-

was chromatographed over silica gel eluted with
CHCh-MeOH (20
(30 mg).

2.4 Identification Compound I  white powder,
IR ma (em ') 3432, 2946, 2936, 1710, 1112,
1075, 1040. HR-FAB-MS [M+ HI m/z

767. 455 8 ( Cn H7015, caled. 767 458 2). FAB-
MS (=) m/z 765 [M- H[ , 603 [M- glc]| .
FABMS + ) m/z 767 [M+ HT , 605 [M- gle

HT , 455 [M- gle- rib- FeO+ HJ .

1) to afford compound I

N /R SR i

(

Crataegus pinnatifida var. major

HMBGE HMQC "“CGATE .

Hydrolysis of I : (8 mg) hy-
drolyzed with 0. 5 mol/L FeSO4(5S mL, EtOH-FRO
= 1% 1) in boiling water bath for 4 h. After re-

moval of EtOH under reduced pressure, the mix-

Compound I

ture was extracted with chloroform three times.
The organic layer was evaporated to dryness to
givel a (5mg).

Acetylation of [ : Compoundl (2 mg) was

acetylated with Ae O—pyridine (1* 2, 0. 75 mL) at
room temperature for 48 hours to yield acetate of

[ . EI-MS (m/2): 331, 259.
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Studies on chemical constituents from fruit of Crataegus pinnatifida
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Abstract Object

To look for the proprietary constituent and the constituents with blood lipid regu—

lating effect from the dried fruit of Crataegus pinnatifida Bge. var. major N. E. Br. Methods Various

column chromatographic techniques were employed for isolation and purification of the constituents. UV,
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