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Abstract-Three new glycosides named cynaversi~oside C, D and E with glaucogenin D as the aglycone were isolated 
from the Chinese crude drug ‘Pai-Wei’, Cynnnehum versicolor. Their structures were determined on the bases of 
combined physio-chemical evidence as glaucogenin D: 3-0-B-D-thevetopyranoside; glaucogenin D:3-O-B-D- 
cymaropyranosyl-( l-+4)-a-L-diginopyranosyl-( l-+4)-P-D-thevetopyranoside; glaucogenin D: 3-O-b-glucopyranosyl- 
(1+4)-/?-D-cymaropyranosyl-(l+4)-c(-U-diginopyranosyl-( l-4)-b-D-thevetopyranoside. 

INTRODUCTION 

The Chinese drug ‘Pai-Wei’, which has been used as an 
antifebriIe and diuretic, may be Cynunc~u~ vers~color or 
C. stratum [l]. They are very similar in outward appear- 
ance, and the former has been studied by Zhang et al. [2, 
33 who isolated some new glycosides. In this paper, we 
describe the isolation and identification of three new 
glycosides named cynaversicoside C, D and E from C. 
uersicolor. These compounds contain an aglycone with 
13,14; 14,15-diseco-pregnane-type skeleton which was 
found in ‘Pai-Chien’ (Cynanchum glaucescens) for the first 
time [4-61. 

RESULT AND DISCUSfON 

The new glycosides showed positive Liebermann-Bur- 
chard and Keller-Kiliani reactions suggesting a A’- 
steroidal structure and a 2-deoxy sugar residue. 

Cynaversicoside-C (2) had the molecular formula 
C2sH400i0 as determined by EIMS as well as by el- 
emental analysis. It contained one more oxygen atom 
than glaucogenin C mono-D-thevetoside (1). ‘HNMR 
and 13C NMR spectroscopy showed one anomeric pro- 
ton signal at 64.34 (d, J=7.7 Hz) and one anomeric 
carbon at 102.4, indicating that 2 is a mono-glycoside. 
The EI mass spectrum gave a molecular ion at m/z 536 
and a fragment ion due to loss of the sugar moiety [M 
-sugar - H,O] +.. Comparing the ‘H NMR spectrum of 
2 with that of 1, both were closely related except for the 
following: (i) the hydroxy methine proton appeared as a 
broad doublet at 64.61 (d, J=9.6 Hz); (ii) the C-6 viny1 
proton signal changed from a broad doublet (J = 6.0 Hz) 
in the spectrum of 1 into a broad singlet in that of 2 at the 
same chemical shift (65.40). These facts suggested that 
there was a hydroxyl group attached at C-7, the small 
coupling constant between 7-H and 6-H (< 1 Hz) and the 
coupling constant between 7-H and 8&H(9.6 Hz) indi- 
cated that the hydroxyl group at C-7 was P-oriented and 
the aglycone was galueogenin D which was isolated from 

C. paniculatum by Sugama et al. [4]. The signals for the 
sugar moiety of 2 were identical with those of 1, therefore, 
the sugar was assigned as D-thevetose. The ‘HNMR 
signals due to the anomeric proton at 64.34 (lH, d, J 
= 7.7 Hz) indicated the glycosidic linkage was fi, thus the 
structure of 2 was deduced as glaucogenin D 3-0-p-D- 
thevetopyranoside. 

Cynaversicoside-D (3) had the molecular formula 
C42H64016 as determined by EIMS and by elemental 
analysis. On mild acidic hydrolysis, 3 afforded 2, diginose 
(6) and cymarose (5). The ‘H NMR signals due to anom- 
eric protons at 65.04 (lH, d, J=9.2 Hz), 5.12 (lH, br d, J 
= 9.6 Hz) and 5.29(18, br s) indicated the presence of one 
do and two P-glycosidic bonds, The terminal sugar was 
deduced to be D-cymarose and the middle one was L- 
diginose by comparing the i3C NMR spectrum of 3 with 
that of methyl ~-D-cymaropyranoside (5b) and methyl tl- 
L-diginopyranoside (6a); the glycosidation chemical shift 
effects were observed at the C-4 carbons of D-thevetose 
and L-diginose. From these results, the structure of 3 was 
deduced as glaucogenin D 3-~-~-D-CymarOpyranOSyl- 

(1 j4)-~-L-diginopyranosyl-( l-+4)-P-D-thevetopyran- 
oside. 

Cynaversicoside-E (4) had the molecular formula 
C48H74021 on the bases of EIMS and elemental analysis. 
The ‘HNMR spectrum of 4 showed four anomeric 
proton signals at 64.91(1H, d, J=7.6 Hz), 5.04(1H, d, J 
=9.2 Hz), 5.14 (lH, br d, J=9.6Hz), 5.26 (IH, br s) and 
four anomeric carbon signals at S98.0, 99.3, 102.4 and 
106.3. This indicated that there were four sugars in the 
sugar chain of 4 and one was a-linked, the others were /?- 
linked. On mild acidic hydrolysis, 4 gave 2, strophantho- 
biose (7) and diginose which were identified by TLC 
comparison with the authentic sample. 

Enzymatic hydrolysis of 4 gave a deglaucosyl deriva- 
tive which was identical to 3 by [rx&,, IR and “HNMR 
spectral comparison. Glucose in the water layer was 
identified by TLC comparison with an authentic sample. 
Thus, the structure of 4 was established as glaucogenin D 
3-O-P-D-glucopyranosyl-( l-+4)-fi-D-cymaropyranosyl- 
(1~4~~-L~i~nopyranosyl~l~4~~-D-thevetopyranoside. 
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The TLC analysis with MeOH-CHCI, (I :9) system revealed the 
formation of 3, the soln was coned and the residue subjected to 
silica gel CC eluted with 4% MeOH-CHCI, system to give 3 

,, 

(25 mg) which was identified with authentic sample by TLC, [r], 
IR and ‘H NMR comparison. 
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