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The new steroidal saponins pardarinoside A and B were isolated

from the bulbs of Lilium pardarinum. The former is significantly

bitter. Their respective structures were determined as 22-O-methyl-
26-0-acetyl-(25R)-5a-furost-38, 14a, 17a, 22, 26-pentaol 3-O-[a-L-
rhamnopyranosyl(1—>2)]—g-g;glucopyranoside and 22—g-methyl—26—g~_
acetyl-(25R)-5a-furost-36, 17a, 22, 26-tetraol 3-O-[a-L-rhamno-
pyranosyl(1-+2)]-8-D-glucopyranoside. Mostly, the 13CTNMR chemical

shifts of the saponins were used in making the structural assignménts.
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The occurrence of steroidal saponins in several species in the family Liliaceae
is well documented.1) Some of them are potentially of commercial importance as
sources of steroid hormones. But there has been no systematic exploration of the
steroidal glycoside in the genus Lilium, except for our recent studies on the

constituents of Lilium henryi in which we reported a glucoside of a cholestane

derivative.z) Previously, we have isolated several phenolic glycosides as the bitter
ingredients from the bulbs of L. 9ardarinum.3) Additional attention to the compounds
having a bitter taste has resulted in finding novel steroidal glycosides,
pardarinoside A (1) and pardarinoside B (2). This is a brief account of the
isolation and structural elucidation of 1 and 2.

The chloroform-soluble part of the methanolic bulb extract of LLpardarinum3)
was repeatedly chromatographed on a silica gel column with CHCl3-MeOH-H,0, Et,0-MeOH
and EtOAc-MeOH-H,0 solvent systems as the eluents to provide 1 and 2.

Pardarinoside A (1)}, 663 mg, Cy5H70044; [a]D -56.4° (methanol), was obtained as a
white amorphous powder. The IR spectrum proved the presence of hydroxyl group(s)

(3420 cm—1) and an acetoxyl group (1720 cm~'). The latter was also indicated by the
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TH-NMR ( 8 2.05, 3H, s) and the '3C-NMR ( 5170.8 and 20.8) spectra. The |H-NMR
spectrum (C5D5N) displayed two anomeric protons ($5.07, d, J = 7.2 Hz and 4.81, br
s) and the 13c-NMR spectrum (CgDgN) confirmed the sugar moiety and showed its
sequence to be identical with n—L;rhamnopyranosyl(P*»Z)—Q—Q;glucopyranoside.4) The
13c-NMR spectrum showed a total 6? 27 carbons, except for Ego sugar unit carbons, a
methoxyi carbon and acetoxyl carbons. The TH-NMR spectrum showed signals for two
tertiary methyl groups at $1.09 and 0.97, each s, and two secondary methyl groups at
$1.34, 4, J = 7.1 Hz, (21-Me) and 0.99, 4, J = 6.6 Hz, (27-Me). From these
findings, 1 seemed to be a steroidal saponin, spirostane or furostane glycoside. The
lack of the characteristic IR absorptions of the spiroketal side chain®) and the
appearence of the methoxyl signal at $47.2 in the 13c-NMR spectrum, which is typical

of the C-22 methoxyl furostane derivatives,G)

suggested that 1 was a furostane
glycoside, but it was negative to the Ehrlich reagent.7) Detailed inspection of the
13c-NMR spectrum enabled us to elucidate the structure of 1 without chemical
degradation,s)
paticularly helpful for the spectral editing. The 13C-NMR chemical shifts of the C-

2, 3, 4, 5 and 19 in 1 resembled to those of tigogenin 3-0-glycoside; the C-3

and the Distortionless Enhancement by Polarization Transfer (DEPT) was

configuration was g and the relatioﬁship between the A and B ring was A/B trans.
There were two quaternary carbon signals bearing hydroxyl groups (8 91.3 and 88.6),
and the signals assignable to C-7 (%27.1), C-9 (8 46.6), C-12 (8% 27.0) and C-21
(810.6) were displaced upfield, while the C-18 ( 5 21.0) moved downfield, compared
with the signals of tigogenin 3-0O-glycoside. In addition, the 13C—NMR chemical
shifts of the D and E rings were related to those of ophiogenin,9) except for the C-
22 position. Thus, the presence of 14a and 17a hydroxyl groups was evident. The
distribution of the acetyl group on the molecule was concluded to be the C-26
hydroxyl position because of the signals present at $4,14, dd, J = 10.8, 6.0 Hz and
4.07, dd, J = 10.8, 6.5 Hz, assignable to acylated hydroxy methylene protons in the
TH-NMR spectrum; the signal appeared at 33.52 as a broad signal in compound la as
mentioned later. Compound 1 was treated with 1.5% sodium methoxide in methanol for
30 min, and after the neutralization of the reaction mixture, the crude product was
further subjected to acid treatment using 0.2 N hydrochloric acid (Hzo—dioxane, 1:1),
50°C, 5 min to give the corresponding spirostane glycoside (1a). The structure was
assigned as shown in chart 1 by the spectroscopic data,1o) and the C-25 configuration
was found to be R by the iR, 1H—, and 13C—NMR spectra.5'8) Thus, 1 was 22-O-methyl-
26-0-acetyl-(25R)-5a-furost-38, 14e, 174, 22, 26-pentaol 3-0-[a-L-rhamnopyranosyl-
(1—+2)]-8-D-glucopyranoside. -

Pard;}inoside B (2), 263 mg, C42H70015, [a]D -62.0° (methanol), was a white
amorphous powder. The spectral data of 1 and 2 were essentially analogous to one
another and suggestive of steroidal glycoside structure of the same type. 1In the
13C—NMR spectrum, a quaternary carbon signal having a hydroxyl group appeared
(890.4) and the chemical shifts of the D and E rings were in good agreement with
those of nolonin-type glycoside possessing a C-17a hydroxyl function.sa) The
corresponding spirostane glycoside (2a)11) was formed from 2 by alkaline treatment
followed by acid treatment as in 1. Accordingly, 2 was characterized as 22-O-methyl-
26-0-acetyl~-(25R)-5a -furost-36, 17a, 22, 26-tetraol 3-0-[a-L-rhamnopyranosyl(1—=2)]-
g—g—glucopyranoside. -

Compounds 1 and 2 are new, naturally occurring steroidal glycosides of furostane
type. Both have a bitter taste and seem to contribute the bitter taste of the bulbs

NII-Electronic Library Service



3228 Vol. 36 (1988)

Table I. '3C-NMR Spectral Data for 1, 1a, 2 and 2a ( § Values)?d)

Carbon No. 1 1a 2 2a
1 37.6 37.6 37.3 37.3
2 30.0 30.0 29.9 30.0
3 77.0 76.9 77.0 77.0
4 34.5 34.5 34.4 34.5
5 44.6 44.5 44.6 44.6"
6 29.1b 29.0d 29.0f 29.0
7 27.1 27.0 32.5 32.5¢
8 39.8 39.8 35.9 35.9
9 46.6 46.8 54,3 54,3
10 36.1 36.1 35.8 36.0
11 20.4 20.4 21.1 21.2
12 27.0° 27.0 32.27 32.3i
13 48.9 48.5 45,7 45,4
14 88.6 88.7 52,7 52.8
15 40.2 40.2 31.57 31.7¢
16 90.9 90.7 90.3 90.1
17 91.3 90.9 90. 4 90.1 .
18 21.0 21.0 17.3 17.47
19 12.3 12.4 12.4 12.5
20 43.6 45,2 43.0 44,8h
21 10.6 9.8 10.4 9.7
22 113.0 109.5 113.2 109.8
23 30.9 32.2 30.5 32.1¢
24 28.0 28.9d 27.9 28.8
25 33.3 30.4 33,2 30.5
26 69.3 66.8 69.2 66.7 .
27 16.9 17.3 16.8 17.37
OMe 47.2 -- 47.0 --
Ac 170.8 - 170.8 -
20.8 -- 20.8 --
7! 99,9 99.8 99.8 99.9
2! 79.7 79.7 79.6 79.6
3! 78.2°¢ 78.2° 78.18 78,1k
4" 72.0 72.0 71.9 72.0
5! 78.3°¢ 78.3¢ 78.28 78.3k
6" 62.9 62.8 62.8 62.8
1" 102.2 102.1 102.1 101.9
2" 72.6 72.6 72.5 72.6
3" 72.9 72.9 72.8 72.9
4" 74.2 74.1 74.1 74.0
5" 69.5 69.4 69.4 69.4
6" 18.7 18.7 18.6 18.6

a) Measured in C5D5N (100.6 MHz).

b - k) Assignments may be interchanged.

OH
HO 0
HO
0
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HO ia OH
OH on 2a H

Chart 1
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of L., pardarinum as do the phenolic glycosides isolated previously. Compound 1 is
much more bitter than 2 and it is found that the introduction of a hydroxyl group at
the C-14 position enhances the bitter taste.

Thanks are due to Miss Y. Kudo of our laboratory for her assistance in the
experimental work. We are grateful to Mr, Y. Shida and Miss Y. Kaneko, Tokyo College
of Pharmacy, for the MS measurements.
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