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Abstract-A new ruscogenin glycoside has been characterized from the rhizomes of Ophiopogon intermedius. 

INTRODUCTION 

Saponins have been described to have spermicidal poten- 
tial [l]. Ruscogenin glycosides have been reported from 
Ophiopogon sp. [2,3]. We have reported a few known 
compounds from the rhizomes of 0. intermedius [4] and 
this communication deals with the characterization of a 
new ruscogenin glycoside. 

RESULTS AND DISCUSSlON 

Saponin 1, a (25R)-spirostanol derivative (IR) was 
found to have M, of 724 as indicated by the protonated 
molecular ion at m/z 725 in its FDMS. A peak at m/z 593 

[M +H- 1321’arose by loss of a terminal pentose 
moiety whereas a peak at m/z 430 was suggestive of a 
dihydroxy spirostene nucleus. 

Acidic hydrolysis of 1 gave a genin, identified as 
ruscogenin, and D-ghCOSe and L-arabinose. The per- 
methylate la, prepared by Kuhn’s method, on meth- 
anolysis gave another aglycone, identified as the 3-0- 
methylether of ruscogenin by comparison of physical 
constants [S]. The sugar portion was hydrolysed to give 
2,3,4-tri-O-methyl-L-arabinose and Wallenfel’s positive 
[6] 3,4,6-tri-O-methyl-o-glucose. The anomeric linkages 
were deduced as b- for D-glucose and a- for L-arabinose 
by the application of Klyne’s rule [7] and examination of 
the ‘H NMR spectrum. 

Thus, 1 was identified as ruscogenin l-O-[a-L-arabino- 
pyranosyl (l-+2)]-/I-D-glucopyranoside. A 1.5% (w/v) 
solution caused total immobilization of human sperma- 
tozoa when tested by published methods [8,9]. 

EXPERIMENTAL 

Mps: uncorr. IR recorded in SP-3-200. CC over silica gel 
(BDH. 100-120 mesh) and TLC on Kieselgel 60G (Merck). The 

spots on TLC were visualized by spraying with 10% H,SO, and 

on prep. TLC by H,O. PC was performed on Whatman no. 1 
paper by the descending mode using aniline hydrogen phthalate 

as visualizer. The following solvent systems were used: (A) 

CHCI,-MeOH (4: l),(B) C,H,-EtOAc (4: 1). (C) C,H,-Me,CO 

(4:1), (D) EtOAc-pyridineeH,O (10:4:3) and (E) n-BuOH- 
EtOH-H,O (5: I :4). 

Isolation of compound 1. Cut rhizome material (IO kg) was 
extracted with MeOH (25 I) and the solvent was removed in 

U(ICUO. The extract (600 g) was partitioned between Et,0 and 

H,O, then the H,O layer was extracted with n-BuOH. The 

butanolic residue was fractionated by CC (solvent A) to afford 

glycosides [4] and two compounds 1 and 2 (120 and 200 mg, 

respectively). 
Compound 1. Colourless crystals (120 mg) from MeOH, 

mp: 203-205” (dec.), [a];” -- 71 (CHCI,-MeOH; c 1.0); 

IRv~~~crn~‘: 3500-3300 (OH), 985, 920, 900, 865 (intensity 

900>920, 25R-spiroketal). ‘H NMR (pyridine): 60.73 (3H. hr d, 

&Me). 0.94 (3H, s. Me). 1.14 (3H, d. 5=6 Hz, -&H-Me), 

1.29(3H,s,Me),4.91 (lH,d,J=6Hz, H-l ofara),4,98(lH,d,J 

=7 Hz, H-l ofglu). (Found: C, 60.92; H. X.5. C3sHh001.? requires 

C, 61.6; H, 8.4%). 

Acidic hydrol_wis qf 1. Compound 1 (50 mg) in 2 M 

HCI-MeOH (I: 1. 10 ml) was refluxed for 3 hr and the aglycone 

was then purified by prep. TLC (solvent B). mp 205--208”. [x]iO 

- 110” (CHCI,-MeOH; c. 0.5); IR vi:: cm-‘: 3300 (OH), 982, 

920, 900, 865 (intensity 900>920) (lit. [2] mp 205~-207 . [x]; 
- 112.4-‘, pyridine; c 0.3 I). The neutralized and cont. aq. hydro- 

lysate contained D-glUCOSe and l.-arabinose (PC, solvent D. 

authentic samples run in parallel). Methylation of 1 (50 mg) in 

Me1 (4 ml) and Ag,O (300 mg) in DMF (1 ml) followed by prep. 

TLC (solvent C) afforded la (40 mg, no OH in IR). 

Methanolysis and hydrolysis of la. Compound la (35 mg) in 

dry 10% HCI-MeOH (IO ml) was refluxed (3 hr). the solvent was 

removed and the aglyconc (12 mg) was purified by prep. TLC 

(solvent C). Colourless needles, mp 222 224 . IR ~fy; cm -‘: 

3300 (OH), 1250,982,920.900,865; identified as ruscogenin 3-O- 

methylether (5). Compound la (10 mg) was hydrolysed with 2 M 
HCI-MeOH (5 ml) for 3 hr and the coned. aq. hydrolysate was 

subjected to PC (solvent E) to identify 2,3.4-tri-O-methyl-t.- 

arabinose and 3,4,6-tri-0-methyl-l,-elucuse (R,, values 0.95 and 

0.84, respectively). 
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Abstract-2-(E)-0-p-Coumaroyl-, 2-(E)-O-feruloyl- and 2,4-(E,E)-0-diferuloylaldaric acid esters from orange peel have 
been isolated and identified spectroscopically. GC-analysis of the TMS-derivatives of the hydrolysis products 
indicated the aldaric acid was glucaric acid. 

INTRODUCTION 

In a previous study of the hydroxycinnamic acid de- 

rivatives in citrus, we reported the isolation and identific- 
ation of 2-(E)-O-p-coumaroyl- and 2-(E)-O-feruloylgalac- 
taric acid from orange peel [ 11. The esters were shown by 
HPLC to be two compounds of a group of several 
unidentified p-coumaric and ferulic acid derivatives. Here 
we present evidence of the identity of more of these closely 
related compounds. Esters of hexaric acid moieties with a 
hydroxycinnamic acid have been found in the leaves of 
various solanaceous plants [2, 31 and in rye [4]. 

RESULTS AND DISCUSSION 

The fractions studied were obtained by preparative 
HPLC. In the case of the monoesters several narrow 
eluting fractions were isolated which gave highly hygro- 
scopic white crystalline substances upon freeze drying. 
The purity and stability of each isolated fraction was 
established by analytical HPLC. This was also used to 
check for rearrangements during the isolation and puri- 
fication procedures. 

The ferulic and p-coumaric acid fractions each showed 
a pattern of four peaks by analytical HPLC. These could 
be unambiguously differentiated from the previously 
identified p-coumaroyl- and feruloylgalactaric acid peaks 
which had similar retention times. Hydrolysis of each 
fraction gave the free hydroxycinnamic acid. GC-analysis 
of the TMS-derivatives of the compounds produced by 
enzymatic hydrolysis indicated glucaric acid. A clear 
distinction between glucaric acid, galactaric acid and 

their lactones was possible. One peak from each fraction 
was isolated in amounts sufficient for NMR- and MS- 
analysis. The nature of the various moieties in the mole- 
cules were unambiguously identified from the cross peaks 
in the 2D ‘H COSY spectra (1) or by homodecoupling (2). 
The low field shift of H-2 of the aldaric acid moiety was a 
clear indication of the point of attachment of the hydroxy- 
cinnamic acid substituent. As the absolute geometry of 
this asymmetric centre is not determinable by NMR the 
unambiguous identity of the glucaric acid derivatives 
cannot be established. This would only be possible by X- 
ray analysis of a suitable derivative. Thus the compounds 
are either 2- or 5-substituted glucaric acids. 

The p-coumaroylglucaric acid is one of two main 
components which could not be separated by HPLC. 
From the FABMS the second compound has a M, 14 

mass units higher with a methoxyl group replacing one of 
the hydroxyl groups in the glucaric acid moiety. The 
feruloylglucaric acid ester showed a small additional 
component, which is probably the benzoylglucaric acid 
from the FABMS. The other peaks in the two fractions 
could not be obtained in a form suitable for NMR and 
MS studies. However, it is quite probable that these 
correspond to the other open chain isomeric forms as 
positional isomerism is a well-known phenomenon which 
occurs with esters of phenolic acids with polyhydroxy 
compounds [2]. La&one forms were not present, as an 
orange extract showed the same pattern of peaks before 
and after treatment with alkali. 

The purified diferulic compound was a white crystal- 
line substance that was less hygroscopic than the mqnoes- 


