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A New Triterpenoid Saponin from the Seeds of Vaccaria segetalis
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Abstract: A new triterpenoid saponin, named segetoside k, has been isolated from the seeds of
Vaccaria segetalis. On the basis of chemical reaction and spectral analysis, the structure of
segetoside K  was established as: olean-12-ene-23a ,  28B-dioic  acid  3p,
16a-dihydroxy-28-O-[(3-D-glucopyranosyl-(1 - 3)]-B-D-glucopyra-nosyl-(1 - 2)-3-D-glucopyrano
syl-(1 - 6)-B-D-gluco-pyranoside(1).
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The seeds of Vaccaria segetalis (Neck) Garcke, which is distributed all over China,
except southern China, are used in Chinese folk medicine for promoting diuresis,
activating blood circulation and relieving carbuncles *. Previous studies on the seeds of
this plant have led to the isolation of seven cyclic peptides #° and several saponins ®*.
We have reported the isolation and structural elucidation of Segetosides A, C-E from the
seeds of Vaccaria segetalis ****. Further investigation of the seeds led to the isolation of
a new triterpenoid saponin, named Segetoside K (1).

The n-butanol fraction from the ethanolic extract of the seeds of Vaccaria segetalis
was chromatographed on Diaion HP-20, silica gel (CH,Cl,-MeOH-H,0 2.5:1:0.15) and
RP-18 silica gel (70% MeOH) to afford segetoside K

Segetoside K, an amorphous solid, [a]p** —20.53 (¢ 0.28, MeOH), had a molecular
formula of CssHgsOz6 determined by ESIMS (at m/z 1174 [M+Na]*) as well as **C and
DEPT NMR data. Its spectral features and physicochemical properties suggested 1 to be
a triterpenoid saponin. Its IR spectrum showed characteristic absorptions for hydroxyl
(3400cm™), ester (1726cm™) and a glycosidic linkage (1000-1100cm™). The *HNMR
spectrum showed the signals of six methyl groups at 6 1.01, 1.10, 1.12, 1.19, 1.69, 1.82
ppm, and one olefinic proton at & 5.59ppm. The “*CNMR spectroscopic data revealed
six methyl groups at 6 12.4, 16.4, 17.6, 24.0, 27.3, 33.3 ppm, a pair of olefinic carbon
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Table 1 ®CNMR data of compounds 1. 2, and 3, and "HNMR data of the sugar part of 1 (CsDsN,
dinppm,JinHz)

aglycon moiety sugar moiety

position 1 2 3 position 1 2

1 3941 39.0t 39.2t Oc On Oc

2 280t 27.7t 26.2t G

3 75.7d 75.5d 75.6d 1 95.2d 6.21d,7.7 94.8d

4 5465 54.3s 5445 2 73.3d 429 m 73.1d

5 52.2d 51.8d 52.0d 3 88.2d 432m 87.9d

6 219t 216t 218t 4 69.4d 435m 69.1d

7 334t 329t 33.3t 5 77.0d 418 m 76.8d

8 406s 40.2s 404 s 6 69.1t 435m 68.8t

9 47.7d 48.3d 42.6d 456 m

10 37.0s 36.8s 37.0s G’

11 240t 238t 239t 1 106.0d 5.38d,7.9 105.6d

12 122.8d 123.0d 2 75.8d 413 m 75.5d

13 1445s 144.0s 145.3s 3 78.3d 422 m 78.0d

14 42.2s 420s 42.2s 4 71.4d 423 m 71.2d

15 36.2t 28.2t 36.2t 5 78.6d 3.99m 78.3d

16 74.2d 23.1d 74.7d 6 62.6t 452 m 62.41t

17 49.2s 4695 490s 4.61m

18 41.4d 416d 415d G”

19 4731 46.1t 47.31 1 102.8d 497d,7.7 102.5d

20 309s 30.6s 31.0s 2 83.8d 411m 83.5d

21 36.0t 338t 36.2t 3 78.1d 4.33m 77.9d

22 32.2t 32.2t 327t 4 71.0d 423 m 70.8d

23 180.8s 180.8s 180.6 s 5 78.5d 3.85m 78.2d

24 124q 12.3q 12.3q 6 62.3t 4.45m 62.1t

25 16.4q 16.0q 16.2q 449 m

26 17.6q 17.3q 175¢q G’

27 27.3q 26.0q 27.3q 1 106.0d 5.37d,7.7 105.6d

28 176.0s 176.3s 180.8s 2 76.5d 413 m 76.2d

29 33.3¢ 33.0q 33.4q 3 78.1d 422 m 77.9d

30 240q 236q 24.8q 4 71.3d 423 m 71.0d
5 78.7d 3.99m 78.4d
6 625t 436 m 62.3t

440m

atoms at 6 122.8 and 144.5ppm, and two carbonyl carbons at & 176.0 and 180.7 ppm.
All these proved that the aglycon of 1 was an oleanic acid triterpene. Comparison of the
signals from the aglycon moiety of 1 in the *CNMR spectra with those from compound
3 (olean-12-ene-23ai, 28pB-dioic acid 3B, 16a-dihydroxy) ** showed that the aglycon
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moiety of 1 was the same as 3 (Table 1). Acid hydrolysis of 1 produced sugar
components identified as all D-glucose. The (3 anomeric configurations for the glucoses
were judged from their large 2Ju1 4, coupling constants (7-8Hz). Comparing the
3CNMR signals of the sugar part of 1 with those of vaccaroside A (2) which has been
isolated from this plant'®!? revealed that 1 has the same sugar part as those of 2.
Moreover, from the HMBC spectrum of compound 1, cross peaks were observed
between C,g(0 176.0) and Hg; (0 6.21), Cs3(d 88.2) and Hg:1 (& 5.38), Ces (0 69.1) and
Hg1 (6 4.97), and Cg, (6 83.8) and Hg+1 (8 5.37).  These results further confirmed that
the sugar chain was located at C-28 of the sapogenin. Thus, segetoside K was
determined to be: olean-12-ene-23q, 28B-dioic acid 3B,
16a-dihydroxy-28-O-[3-D-glucopyranosyl-(1 - 3)]-B-D-glucopyranosyl-(1 - 2)-3-D-glu
copyranosyl-(1 - 6)-p-D-glucopyranoside(1).

Figure 1 Segetoside K (1): R=OH,Vaccaroid A (2) : R=H

HO
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