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Abstract: A novel 22-homo-23-norcholestane trisaccharide, which showed an unique inhibitory
pattern on cyclic AMP phosphodiesterase, was isolated from the bulbs of Ornithogalum
saundersiae. The structure was determined by extensive 2D NMR analysis and hydrolysis.

The cyclic AMP phosphodiesterase inhibition test provides a useful means for the screening of
biologically active compounds present in natural sources.!) Previously, we have reported the structural
elucidation of several new cholestane glycosides with potent inhibitory activity on cyclic AMP phosphodiesterase
isolated from the methanolic bulb extract of Ornithogalum saundersiae.?) Further analysis of the extract led to the
isolation of a novel 22-homo-23-norcholestane trisaccharide (1). This communication refers to the structural
determination of the new constituent and its unique inhibitory pattern on cyclic AMP phosphodiesterase.

Compound 1 (90 mg from 16 kg of the fresh plant material) was obtained as a white amorphous powder,
C46H72019, , {alD -78.0° (MeOH). The spectral features 3) and the result of acid hydrolysis of 1,4 suggested
1 to be a cholestanol trisaccharide. The H-IH COSY spectrum combined with the HSQC spectrum measured
in CD30D revealed the structural fragments composed of 1 (Fig. 1). In the HSQC spectrum of 1, the !H signal
at d 4.87 (1H, d, J = 8.4 Hz) was correlated to the 13C signal at 5 91.4 (CH), which was observed at 5 90.9 in
CsDsN. Upon addition of a small amount of CD30D in CsDsN, the signal at b 90.9 was split to appear as
duplicate signals at 5 90.75 and 90.65.5) On the other hand, the signal at 5 4.70 (1H, s) showed lJc.H
correlation with the signal at d 109.4 (CH). In the HMBC spectrum, the signals at d 4.70 and 3.32 (3H, s,
OCHj) showed long-range correlation peaks with the signals at 5 55.6 (OCH3) and 109.4, respectively. These
data led to the presence of a hemiacetal group and an acetal group in 1.

The molecular formula of 1 required 11 degrees of unsaturation. The presence of the three rings of the
saccharide residue and two double bonds accounted for 5 degrees, and therefore, the aglycone moiety must
contain a six-ring system. The connectivities of segments A, B, C and D, and two methy] groups through the
quaternary carbons were shown by interpretation of the HMBC spectrum (Fig. 2). Cross peaks between the
13C resonance at 3 91.4 (C-23) and the 1H resonance at 3 4.31 (H-16), and between 5 86.4 (C-20) and 5 4.70
(H-18), resulted in the formations of a six-membered hemiacetal ring between C-16 and C-23, and a five-
membered acetal ring between C-18 and C-20.

The configuration of the C-3 hydroxyl group bearing saccharide moiety was determined to be B from the
multiplicity of the H-3 proton (W32 = 20.6 Hz). The NOE correlations, H-8/H-18, H-21/H12p, H-15p/H-23
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Fig. 1. Structural fragments of the aglycone moiety of 1 shown by the 'H-'H cosy
spectrum in CD3;0D. J values (Hz) are given in parentheses.

and H-23/H-24 in the phase-sensitive NOESY spectrum provided evidences for the 165*, 17R*, 18R*, 205™,
228" and 23R* configurations (Fig. 3). The half-chair conformation of the six-membered hemiacetal ring was
indicated by the NOE correlation between H-15f and H-23, and by the large J value between H-22 and H-23 (J

= 8.4 Hz) (Fig. 4).
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Fig. 2. H-13C long-range correlations Fig. 3. NOE correlations of the aglycone

of the aglycone moiety of 1. moiety of 1.



The presence of a terminal a-L-rhamnopyranosyl unit and two 2-substituted -D-glucopyranosyl units in
the molecule was shown by comparison of the 13C NMR resonances for each monosaccharide, which were
assigned by a combined use of !H-!H COSY and HSQC spectra, with those of reference methy! glycosides.5)
The 1H-13C long-range correlation from each anomeric proton across the glycosidic bond to the carbon of
another substituted monosaccharide confirmed the sugar sequence (Fig. 5). The data presented above led to
construct the full structure of 1, which contains a new steroidal skeleton, 22-homo-23-norcholestane skeleton.
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Fig. 5. 1H-BC long-range correlations of the
saccharide moiety of 1.

Inhibitory activity of 1 on cyclic AMP phosphodiesterase was assayed from a sample concentration of
0.02 mg/ml to 0.20 mg/ml at an interval of 0.02 mg/ml.7) The activity increased when increasing the sample
concentration from 0.02 mg/ml to 0.08 mg/ml, however, it decreased from 0.10 mg/ml with the minimum
activity (16.4 %) at 0.16 mg/ml, and in turn, increased from 0.18 mg/ml (Fig. 6). This phenomenon should
encourage further detailed studies of inhibitory effects of the cholestanes from the Ornithogalum plants on
phosphodiesterase.

Fig. 6. Cyclic AMP phosphodiesterase
inhibitory activity of 1.
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