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Abstractz A novel 22-homo-23-norcholestane trisaccharide, which showed an unique inhibitory 

pattern on cyclic AMP QhosQhodiesterase, was isolated from the bulbs of Omithogahm 

saundersiae. The StNcture was &teamined by extensive 2D NMR analysis and hydrolysis. 

The cyclic AMP QhosQhodiesterase inhibition test Qrovides a useful means for the screening of 

biologically active compounds present in natural sources.t) Previously, we have reported the structural 

elucidation of several new cholestane glycosi&s with potent inhibitory activity on cyclic AMF QhosQhodiestemse 

isolated from the methanolic bulb extract of Omithog&m suundersiuc.~) Further analysis of the extract led to the 

isolation of a novel 22-homo-23-norcholestane trisaccharide (1). This communication refers to the structural 

dekrmmation of the new constituent and its unique inhibitory pttern on cyclic AMP ~hosQhodiestemse. 

CTomQound l(90 mg from 16 kg of the fresh plant mat&al) was obtained as a white amorphous pow&, 

C&72019, , [alB -78.00 (MeOH). The spectral features 3, and the result of acid hydrolysis of l$) suggested 

1 to be a cholestanol trisaccharide. The tH-tH COSY spectrum combined with the HSQC spectrum measured 

in C&OD revealed the structural fragments conmosed of 1 (Fig. 1). In the HSQC spectrum of 1, the 1H signal 

at b 4.87 (lH, d, .I = 8.4 Hz) was conelated to the t3C signal at b 91.4 (CH), which was observed at b 90.9 in 

C&N. Upon addition of a small amount of CD30D in CsD$J, the signal at b 90.9 was split to appear as 

duplicate signals at b 90.75 and 90.65.5) On the other hand, the signal at b 4.70 (lH, s) showed ‘.fC_B 

correlation with the signal at b 109.4 (CH). In the HMBC spectrum, the signals at b 4.70 and 3.32 (3H, s, 

CC&) showed long-range correlation peaks with the signals at b 55.6 (-3) and 109.4, respectively. These 

dataledtothepresenceofa~~groupandanacetalgroupinl. 

The molecular formula of 1 required 11 degrees of unsaturation. The pnsence 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 methyl grouQs through the 

quaternary carbons were shown by interpretation of the HMBC spectrum (Fig. 2). Cross peaks between the 

13C resonance at b 91.4 (C-23) and the tH resonance at b 4.31 (H-16), and between b 86.4 (C-20) and b 4.70 

(H-18), resulted in the formations of a six-membered hemiaceml ring between C-16 and C-23, and a five- 

memhuedace&ltingbetweenC-18andC-20. 

The contiguratkm of the C-3 hydmxyl groUQ haring sac&ride moiety was determhed to be f9 !bm the 

multiQlicityoftheH-3Qroton(Wtn=20.6Hx). ‘lheNOEcorrelations,H-8/H-l8,H-2l/H12g,H-l5~RI-23 

6073 



6074 

1.66 1.76 3.60 2.47 6.39 2.06 1.62 1.22 1.61 4.31 

4.67 221 5.16 1.76 4.76 

[Zi((G$Pr 'i' 3.32 1.22 
“O-%7- 

c% 

1 

Ch& -“-f”” ;I 

C D 

Fig. 1. Structural fragments of the aglycone moiety of 1 shown by the ‘H-‘H COSY 

spectrum in CD,OD. J values (Hz) are given in parentheses. 

and H-23/H-24 in the phase-sensitive NOESY spectrum provided evidences for the 16s, 17R*, 1 W’, 2Ckf, 

22s” and 23R+ configurations (Fig. 3). The half-chair conformation of the six-membered hemiacetal ring was 

indicated by the NOE correlation between H- 150 and H-23, and by the large J value between H-22 and H-23 (J 

= 8.4 Hz) (Fig. 4). 

RO 

Fig. 2. ‘H-13C long-range correlations 
of the aglycone moiety of 1. 

Fig. 3. NOE correlations of the aglycone 
moiety of 1. 
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The presence. of a terminal a-L-rhamnopymnosyl unit and two 2-substituted ~~gkqymnosyl units in 

the molecule was shown by comparison of the *SC NMR resonances for each momxaccharide, which were 

assigned by a combined use of lH-lH COSY and HSQC spectra, with those of reference methyl glycosides.6) 

The t H-t3C 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 till structme of I, which contains a new steroidal skeleton, 22-homo-23-norcholestane skeleton. 

Fig. 4. 3J H22_II23 = 8.4 Hz 
3J m_m = 10.3 Hz 

Fig. 5. ‘H-13C 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/m1.7) 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 56) at 0.16 mg/ml, and in turn, increased from 0.18 mglml (Fig. 6). This phenomenon should 

encourage further detailed studies of inhibitory effects of the cholestanes from the Ornkhogalum plants on 

Fig. 6. Cyclic AMP phosphodiestemse 

50- 
inhibitory activity of 1. 
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Each value represents the mean* SE of triplicate 
or quadmplicate experiments. 
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