


608 r. NAKAGAWA er al. 

Rl R2 R3 

1: OH H H 
2: OH H OH 
3: H Ra H 
4: OH Rb H 
5: OH Rc H 
6: OH Rd H 

OH Re H 

10: H Rh H 

13: 
H 

H3 

Fig. I. 

peaks at m/z: 650. 520. and 376 besides that of molecular 
ion peak are attributable to those derived by initial loss 
of the terminal cymarose. followed by digitoxose. and 
finally the cymarose linked to the aglycone, respectively 
in the manner as reported by Shulten et al.” (Fig. 2). 

Glaucosidc-D (7) showed essentially the same frag- 
mentation pattern as 6 in its FD-MS. and showed similar 
‘H NMR signals due to the sugars, indicating close 
analogy to 6. On hydrolysis, 7 gave oleandrose besides 
cymarose and digitoxose. It was therefore suggested that 
the difference between 6 and 7 is only the sugar linked 
with the aglycone. namely cymarose in 6 and oleandrose 
in 7. The question whether the terminal cymarose was 
linked to the C-3 or C-4 OH group of the digitoxose in 6 
and 7 was resolved by the consideration of the ‘H NMR 
spectra of the tri- (8) and diacetate (9). which were 
obtained in approximately equal amounts by acetylation 
of 7. In the ‘H NMR of 8 three low-field shifted acetoxy- 
methine proton signals appeared at 64.60 (IH. dd. J = 
9.4, 3 Hz). 5.10 (lH, ddd, I = 12, IO. 5 Hz), and 5.35 (IH. 
m). which are assignable to 4”‘~CH, 2-CH. and 3”-CH, 
respectively, while in 9 the signal due to 3”-CH at 
64.10 (IH. m) remained unchanged clarifying the 
presence of a I +4 glycosyl linkage between the terminal 
cymarose and the digitoxose in 7. The “C NMR of 6 and 
7 (Table 2) indicated that the structure of the sugar 
chains are the same except for the sugar attached to the 
aglycones. In consequence, the structures of 6 and 7 were 
proposed as glaucogenin-A 3-t%a+cymaropyranosyl- 
(l-4) - fl - D - digitoxopyranosyl - (1+4) - j3 - L - 

cymaropyranosidc and glaucogenin-A 3-O-a-t_-cymaro- 

pyranosyl-(I +4)- fi -D-digitoxopyranosyl-(I +4)-g -D 
oleandropyranoside, respectively. The low reactivity of 
the C-3” OH group to acetylation compared with the others 
in7 is presumably due to the steric hindrance caused by the 
a-glycosyl linked terminal cymarosc as depicted in Fig. 2. 

Glaucoside-E (10) gave cymarose and 3 on hydrolysis. 
The “C NMR displayed signals due to two moles of 
cymarose. in good agreement with those observed for S. 
and the signals based on thevetose being affected by 
glycosidation shifts appeared as C-4 (+6.7ppm). C- 
3 (-2.3) and C-5 (-1.2). Therefore the structure of 10 was 
deduced as glaucogenin-C 3-O-a-t_-cymaropyranosyl-(l + 
4)-g-L-cymaropyranosyl-(l + 4)$rzthevetopyranosidc. 

It is noteworthy that the cymarose which composes the 
glycosidcs of this drug belongs to t-series, which is 
found only rarely in nature.” Furthermore the four gly- 
cosides 5. 6. 7 and 10 bear a-glycosyl linked L-cymaro- 
pyranoses in the terminal of their sugar chains while the 
other mode of linkages are g. 

Shoji et al. pointed out that the sugar sequences of 
cardiac and pregnane-type glycosides of asclepiadaceous 
plants obtained up to present have the 26dideoxysugar. 
6deoxysugar. and glucose attached to the aglyconc in 
that order. ’ However, in the case of 10. the sugar linked 
with the aglycone is not a 2.6didcoxysugar but a 6- 
dcoxysugar. Thus, the glycosides in this drug were found 
to consist of the highly oxygenated aglycone with a novel 
skeleton and unique sugar chains, which cast a new 
concept on the biogenesis of asclepiadaceous pregnane- 
type glycosides. Further investigation on the glycosidcs 
of this drug is currently under way. 
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Table I. “C NMR chemical shifts for 3. 4 and II and those for the aglycone moities of 5. 6. 7 and IO 

;: : 44.7 
69.9(-2.5) 

c- 3 05.4(*t3.7) 
c- 4 3?.4(-2.6) 
c- 5 139.8 
C- 6 120.7 
c- 7 30.0 
c- a 53.0 

::t: 40.2 39.5 
c-11 23.9 
c-12 28.4 
c-13 116.4 
c-14 175.2 
c-15 67.7 
C-16 75.5 
c-17 56.4 
C-18 143.8 

44.5 44.6 44.6 
69.9 69.9 69.7 
85.5 05.4 85.2 
37.6 37.5 37.6 

139.7 139.7 139.7 
120.7 120.7 120.7 

30.0 30.0 30.0 
52.9 53.2 53.0 
40.2 40.2 40.2 
39.4 39.4 39.4 
23.0 23.8 23.6 
20.4 28.4 20.4 

116.4 118.4 118.4 
175.2 175.3 175.1 

67.7 67.6 67.7 
75.5 75.5 75.5 
56.1 56.1 56.1 

143.8 143.8 143.8 

36.6 
30.0 
78.1 
39.0 

140.7 
120.4 

30.0 
53.3 

z: 
2319 
28.4 

116.4 
175.4 

67.7 
75.5 
56.2 

143.8 

36.6 
30.0 
76.2 
39.0 

140.1 
120.4 

30.0 
53.2 
40.7 
30.7 
23.9 
26.4 

116.4 
175.3 

67.7 
75.5 
56.2 

143.8 
c-19 19.0 18.9 18.9 18.9 16.6 16.6 
c-20 114.2 114.2 114.3 114.1 114.3 114.2 
c-21 24.6 24.8 24.6 24.7 24.0 24.6 

c- 1’ 99.3 C-l 101.0 102.4 
c- 2’ 37.2 C-2 36.6 75.0 

:: :: 81.3 15.9 C-3 C-4 81.3 76.2 66.0 75.9 
c- 5’ 73.0 C-5 72.6 72.6 
C- 6’ 16.9 C-6 18.4 17.9 
-0Mc 57.0 60.6 

Table 2. “C NMR chemical shifts for the sugar carbons of 5.6.7 and IO and those for I2 and I3 

C-l ’ 
C-2’ 

c”:;: 

;:;: 

,F 
c-2 ” 
C-3” 
C-4” 
C-5” 
C-6” 

C-3”’ 
C-4 “1 
C-5”’ 
C-6”’ 
-Ok 

9a.g* 98.4 
32.0’ 32.2 
76.3* 76.5 
73.1’ 72.7 

f;‘;d, 
56:g 

90.2=1 102.2 
37.4 74.6 
78.9 85.?(-2.3) 
82.5 82.6(*6.?) 
71.7 71.4(-1.2) 
18.4 17.8 

;;.;e) 57.4 
69:0 

;;.$I 37:o 
77.0 

80.6 82.2 
67.7 
la.4 

90.2 
32.1 

69:4 
18.6 

;.;t, 
31:9 

C-l 97.6 99.4 
c-2 31.9 35.1 

76.5 76.2 C-3 76.5 78.5 
72.) 73.1 C-4 73.2 74.0 
66.7 66.1 C-5 65.2 71.0 
la.4 16.6 C-6 la.9 la.9 
56.7 56.4 

a-f)Assi9acnts may be Interchanged, and the shifts with rstcrits f*) 

have lonpcst dipole-dipole relrxrtion time In the suprr carbons 

txy PRFT mcrsuranents. 

EXPERIMENTAL 

Mps were determined on a Kofler hot stage apparatus and are 
uncorrected. Optical rotations were measured with a JASCO 
DIP-4 digital polanmeter at room temp. IR spectra were recorded 
on a JASCO A- 102 spectrometer. ‘H NMR spectra were run on a 
JEOL FX-200 (200 MHz) in CDCII solution and “C NMR spectra 
on a JEOL FX-IO0 (25 MHz) or a JEOL FX-200 (SO MHz) 
spectrometer in CqD,N soln with TMS as standard. Electron 
Impact mass spectrometry (El-MS) were determined with a 
JEOL JMS-D)OO mass spectrometer and field desorption fFD)- 
MS wtth a JEOL JMSOISG-2 TLC was performed on Merck 

prccoatcd plates. Kieselgcl 60 FLU. and silica gel column 
chromatography on Wakogel C-2UO or C-300. 

Extraction from “Pai-ch’itn”. The commercially available 
“Pai-ch’ien” (5.1 kg) was dried overnight at 45-W. and pow- 
dered. This material (4.9 kg) was extracted exhaustively with 
CHClr and concentrated to give a 2408 of dark-brown tar. This 
was dissolved in a small amount of CHClt and gradually added 
hexane with stirring to remove oily substances. 

The hexane soluble portion was decanted. The hexanc m- 
soluble portion (IgOB) obtained by repeating it several times was 
then dissolved in MeOH and the insoluble portion was filtered 
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Fig. 2. FD Mass spectrum of 7. 

off. The filtrate was evaporated to yield 165 g of crude glycosidcs 
as a dark-brown solid. This solid was further dissolved in hcx- 
ane-benzene (I : I) and then in benzene. Each soluble portion. 
which contained several glycosides. was combined and conccn- 
[rated to afford a dark-brown tar (I IO g). 

Isolation of each glyceride (4. 5. 6. 7. and 10). Part of the 
above less polar portion of the crude glycosides (4Og) was 
applied to a column of silica gel (4000 of W&gel C-200). and 
the material was eluted with a solvent of increasing polarity from 
benzene-acetone (8: I) to acetone. Fraction 2 (3.48 g), benzenc- 
acetone (5: I) eluted fraction, contained 4 and 5. Rcchromato 
gtaphy of this fraction on a column of silica gel (8og of Wakogcl 
C-300) with hexanc_EtOAc (I : I). and further rechromatography 
with CHCh-acetone (7: I) gave 4 (92 mg) and 5 (198 mg). 

Fraction 3 (8.Og) was obtained by further elution with the 
same solvent system, which contained 6. 7. and 10. The fraction 
was rechromatographed on a column of silica gel (l6Og of 
Wakogel C-300) with 1.5% MeOH in CHCh to separate five 
fractions (fraction A to E). Fraction C (2.240) containing 6 and 
10 was further rechromatographed with hexane-EtOAc (I : 2) to 
give 10 (163 mg). while rechromatography of this fraction with 
hexane-EtOAc-MeOH (50: 50: I) yielded 6 (120 mg). Fraction D 
(1.07 g) containing 7 was rechromatographcd with hexane- 
acetone (5: 2). and then with hexane-EtOAc-McOH (50: SO: 3) to 
furnish 7 (277 mg). Each of the five glycoside IS an amorphous 
white powder. The Rf values of 4 and 5 on TLC are 0.50 and 0.75 
(CHCIr-acetone (3: I) as the solvent); 6. 7 and 10 are 0.45. 0.40. 
and 0.50 (benzene-acetone (2: I) as the solvent). respectively. 

Glaucosidc-A (4). An amorphous powder. m.p I I2 - 117”. 
[alo + 7.17” (c = 1.20. CHCI,). (Found: C. 64.41: H. 7.87. Calc for 
C:rH&b: C. 64.59; H. 7.74%). IR v’,v?‘cm-‘: 3600. 3450. 1730, 
1710. 1655. 1440. 1380. 

(M’). 
1310. 1160. 1100. 1070. 880. El-MS m/r: 

520 376. 330. 3t2. 145. 137. 114. 95, 87 (base peak). 43. 
‘H NMR (CDCI,) 6: 0.95 (3H. I. I’KH,). I.01 (IH. I. J = I2 Hz, 
I-CH.). I.35 (3H. d. J = 6Hz. 6’-CH,). 1.53 (3H. s. 2l-CHI). 3.41 
(3H. s. 3’.OCH,). 3.66 (IH. ddd. J = 12. 8.4Hz. 2-CH). 3.84 (IH. 
dd. J = IO. 9Hz. I5-CHa). 4.19 (IH. dd. J =9. 7Hz. IS-CH,). 
4.55 (IH. dd. J = IO. 2 H;; I’-CH); 5.30 (IH. ddd. J = IO. 8. 7 Hz. 
I6CH). 5.42 (IH. d. I =4.5 Hz, 6-CH). 6.27 (IH. d. J = 2 Hz, 
IgCH). “C NMR: see Table I. 

Glouroride-B (5). An amorphous powder, m.p. II5 - 120”. 
lolo-1 83” (c = 1.20. CHClr). (Found: C. 62.15; H. 8.11. Calc for 
&H&I,: C. 62.36; H. 7.98%). IR ~nv. ‘“‘I( cm- ‘: 3550. 3450. 1730. 
1710. 1655. 1450. 1380. 1310. 1160. 1090. 1050. 860. FDMS m/r: 

808(M’. base peak), 664 (M’ -144). 521.376. ‘H NMR (CDCI,) 
6: 0.93 (3H. s, I’XH,). I.01 (IH. t, J = I2 Hz, I-CH.). 1.23. 1.24. 
and 1.27 (each 3H. d. J = 6 Hz. 6’-, 6’-. and 6”CHr). I.53 (3H. s, 
2l-CHr). 3.40. 3.46. and 3.50 (each 3H. s, 3’-. 3’-, and 3”-OCH,), 
3.85 (IH. dd, J = IO, 9Hz. ISCH4). 4.15 (IH. dd. J =9. 7Hz. 
IS-CH.), 5.32 (IH, ddd. J = IO. 8. 7 Hz. 16CH). 5 42 (IH. d. 
J = 4.5 Hz. KH). 6.27 (IH. d. J = 2 Hz. I8-CHI “C NMR: see 
Table I and 2. ’ 

Glaucoside-C (6). An amorphous powder. m.p. l27- 133”. 
[oh,- 14.6” (c =0.91. CHCIr). (Found: C. 61.21: H. 7.88. Calc for 
C,,Hh~0,,~l/2HIO: C.61.25: H.7.90%). IR vi!r,c’lcm-‘. 3550.3450. 
1730. 1710. 1655. 1310. 1160. IOSO. 880. FBMS m/z: 794 (M’). 
6SO (M’ - 144). 520 (650 - 130). 376 (520 - 144, base peak) ‘H 
NMR (CLKlr) 6: 0.94 (3H. I. IPCH,). I.01 (IH. r. J = l2Hz. 
I-CH,). 1.22,“1.24, and I.25 (each 3HI d, J =6Hz. 6’-. 6’-. and 
6”-CH,), 1.53 (3H. s. 2l-CHr). 3.42. 3.46 (each 3H. s, 3’- and 
3”‘-OCH,). 3.83 (IH. dd. J = IO. 9Hz. I5-CHn). 4.15 (IH, dd. 
J = 9.7 Hz, I5-CH.). 4.78 and 4.84 (each IH, dd. J = IO. 2 Hz, l’- 
and I’CH). 4.95 (IH. br. d. J = 3 Hz. I’-CH). 5.28 (IH, ddd. 
J = IO. 8.7Hz. I6CH). 5.4O(lH, d. J =4.5Hz.KH),6.25 (IH. 
d. J = 2 Hz. I8-CHI ’ C NMR see Table I and 2. 

Gloucosidc-D (7). An amorphous powder. m.p. II8 - 124”. 
[alo - 28.3’ (c =0.87. CHCh). (Found: C. 61.16: H. 7.71. Calc for 
C,,HUO,,. l12HIO:C.61.25;H.7.90%),IR v~?cm“:3550.1730. 
1710. 1655. 1310. 1160. 1080. 1010. FDMS m/z: 794 (M’. base 
peak), 650 (M’ - 144). 520 (650- 130). 376 (520- 144). ‘H 
NMR (CDCI,) 6: 0.94 (3H. s. IWH,). 1.06 W. 1. J = l2Hz. 
I-CH.). I.25 and 1.32 (6H and 3H respectively, each d. J = 6 Hz. 
6’-, 6’-. and 6”-CH,). 1.53 (3H. s. 2l:CHr). 3.42 (6H. s. 3’- and 
3”-OCH,). 3.84 (IH. dd. J = IO. 9Hz. I5-CH.). 4.16 (IH. dd. 
J = 9.7 Hz. I5CH.). 4.50.5.01 (each IH. dd. J = IO. 2 Hz. I’-and 
I’-CH). 4.92 (IH. br. d. J = 3Hz. I”-CH). 5.31 (IH, ddd. J = IO. 
8. 7 Hz. 1600. 5.42 (IH. d. J =4.5 Hz, KH). 6.27 (IH. d. 
J = 2 Hz, ISCH). “C NMR: see Tables I and 2. 

Accrylarion of 7. Compound 7 (41 mg) was acctylated with 
Ac:O (I ml) and C,H,N (2ml) at room temp for I2 hr. An 
analvsis on TLC with CHCh-acetone (5: I) showed the for- 
mation of approximately equal amounts of two products (Rf. 0.53 
and 0.83). The usual work-up gave a white powder (53 mg). which 
was separated by silica gel column chromatography with CHClr 
acetone (15: I) to yield g (18 mg) and 9 (22 mg) as an amorphous 
white powder in the order of elution. 

Glaucoside-D rrfacetare (8). An amorphous powder, mp I04 - 
109”. [o]o-32.7 (r = 1.10. CHCI,). (Found: C. 60.85: H. 7.56. 
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Calc for C,rl&Orr lI2H:O: C. 60.76: H. 7.38%). IR ~2:‘~ cm-‘: 
1735. 1720. 1655 1450. 1380. 1310. 1240, 1160. FBMS m/r: 921 
(M‘ + H). 920 (hi’). 734 (M’ - 186). 562 (734 - 172. base peak). 
‘H NMR (CDCI,) 8: I.00 (3H. I. IPCH,). I.13 (IH, 1. .I = I2 Hz, 
I-CH,). I.12 (3H. d. J =6.4 Hz, 6--CHr). 1.24. I.27 (each 3H. d. 
I = 6Hz. 6’- and 6”-CH*). I.53 (3H. s. 2I-CHr). 2.04. 2.10. and 
I I4 (each 3H. I. -OC(=O)CH& 3.34. 3.40 (each 3H. I. 3’- and 
3--OCHL). 3.62 (IH. ddd. J = IO. IO. 6Hz. 3-CH). 3.71 (IH. m. 
3”‘CH). 3 84 (IH. dd. J = IO. 9 Hz. I5-CHrr). 3.92 (IH. dq. I = 9. 
6Hz.!‘-or?“-CH).4.?0(IH.dd.J =9.7Hz.I5-CH.).4.22(lH,dq. 
I=9.6Hz.5”-C~).4.48(IH.dd.J=~.2Hz.I’-C~).4.60(IH.dd. 
J=9.4.3Hz,4’=CH).4.84(lH,br.d.~=4Hz,I”’-C~.4.92(IH. 
dd.1 = 9.2 Hz. I’CH). S.lO(1H.ddd.l = 12, IO, 5 Hz.2-CH). 5.35 
(2H.m. y-and l7-CH). 5.48(lH.d.J = 4.5 Hz.&CH).6.25(lH.d. 
J = 2 Hz. I&CH). 

Glaucosidr-D dioctrotc (9). An amorphous powder. mP 92 - 
95’. [&-489’ (c -056. CHCII). (Found: C. 61.55: H. 7.67. . .~ 
Calc for C1~HbbOlr: C. 61.49: H. 7.57%). IR v:? cm-‘: 35@, 
1735. 1720. 165s. 1450. 1310. 1240. 1160. FDMS m/z: 879 (M’ + 
H). 878 (M’). 692 (M’ 186). 562 (692 - 130. base peak). ‘H NMR 
(CDCIX) 6: 1.00 (3H. s. l9_CH,). I.16 (3H. d, J = 6.4 Hz. 6’-CH,). 
I 25. 1.29 (each 3H. d. I = 6 Hz. 6’- and 6’CHr). 1.53 (3H. s. 
!llCH,). 2‘04. 2 I3 (each ?H. s. -OC(=O)CH& 3.39 (6H. s. 3’- 
and ?“‘-OCHX). 3.63 (IH. ddd. J = IO. IO. 6 Hz. 3-CH). 3.80 (IH. 
m. A’-CH). 3&t (IH. dd. I = IO. 9Hz. I.‘-CHB). 4.10 (IH. m. 
3’CH). 4.20 (IH. dd. I = 9. 7Hz. IFCH,). 4.57 (1H. dd. I = 9. 
2 Hz. I’-CH). 4.87 (IH. dd. J = 9. 3 Hz. 4”CH). 4.97 (IH. br. d. 
I = 3 Hz. I”‘-CH). 5.06 (IH. dd. J = 9. 2 Hz, I’CH). 5.34 (IH. 
ddd. .I = IO. 8. 7 Hz. ItXH). 5.49 (IH. d. I = 4.! Hz. 6-CH). 6.2! 
(IH. d. J = 2 Hz. l8-CH). 

Gloucoside-E (IO) An amorphous powder. mp lC&106”. 
Io]o - 21.4”(~ = 1.02. CHCI,). (Found: C. 61.51~~~,8.2l._r+lc for 
C,.,H,,,O,,. II2H:O: C. 61.59: H. 8.12%). IR pm,. ’ cm : 3550. 
1730. 1710. 1655. 1460. 1380. 1310. 1160. 1110. 1080. 1050. 880. 
830 FDMS m/r’ 808 (M’. base peak). 664 (M’ - 144). 520 
(664-144). 360 (520160). ‘H NMR (CDCI,) 6: 0.92 (3H. s. l9- 
CH& I.24 and 1.27 (3H and 6H respectively. each d. J = 6 Hz. 
6’-. 6”-. and 6”-CH,). 1.54 (3H. s. 2l-CH3. 3.39. 3.49. and 3.62 
each 3H. s. 3’-. 3”-yand 3&H,). 3.89 (IH. dd. J = IO. 9Hz. 
IS-CHB). 4.19 (IH. dd. J =9. 7Hz. IS-CH,). 4.35 (IH. d. I = 
8 Hz. I’CH). 4.83 (IH. br. d. J = 4 Hz. I”-CH). 4.94 (IH, dd. 
I = IO. 2 Hz, I”-CH). 5.33 (IH. ddd. I = IO. 8. 7 Hz. I6CH). 5.48 
(IH. d. J=4.5Hz. 6CH). 6.25 (IH. d. J=ZHz, I&CH). 
“C NMR: see Tables I and 2. 

Isolation ond idrntijicotion of L-cymorose. Ddigitoxosc. and 
D-oltondrosr. A portion of the less polar part (4Og) of the crude 
glycosrdcs was dissolved in 6OOml MeOH and warmed to 50”. 
Then 200 ml 0 2 N H:SO,. which was prewarmed to 50”. was 
poured mto the soln and kept at 50”. After 30min the soln was 
neutralized with sat Ba(OH)r aq and the ppts filtered off. 

The filtrate was concentrated. and chromatographcd on a 
column of silica gel (?OOg of Wakogel C-300) with a solvent of 
increasing polarity from CHClracetone (6: I) to acetone to frac- 
tronate roughly into four fractions (fraction l-4). Fraction I 
(l&g) contained mainly a mtxture of methyl glycosides of 
cymarose. olcandrorc. and drgitoxose. To fraction I (l6.4g) was 
added VXI ml O.O? N H:SOr. and the total mixture as kept around 
80 for I hr. then the soln was neutralized with sat Ba(OHb aq and 
the pprs filtered off. The filtrate was concentrated. and chroma- 
tographed on a column of silica gel (80 g of Wakogcl C-200) with 
hcxanc-EtOAc (I : 2) IO give a fraction (4.87 g). which contained 
L-cymarose and t+oleandrose. Further elution with the same 
solvent afforded a fraction containing bdrgitoxose (880 mg). to 
which EtOAc was added IO form crystalline pptr. Recrystal- 
lization from the same solvent yielded udigitoxosc (550mg) as 
colorless prisms. m p. I IO- II!“. [alo + 48’ (r = 1.8, HrO)‘“‘. 
Found: C. 48.43: H. 8.31. Calc for CJI,rO,: C. 48.64; H. 8.16%). 
The structure was confirmed by comparison of the ‘H NMR data 
for us four methyl glycosrdcs: methyl o- and g-odigitox- 
npyranosrdcs. and methyl Q- and /&odigitoxofuranosides with 
those for reported.” 

The fraction. which consisted of I cymarose and ~oleandrose. 
war in turn rechromatographcd on a column of silica gel (8Og of 
Wakogcl C-300) with I 5% MeOH m CHCll to give two fractions: 

fraction A (2.630) and fraction B (LO9g). which contained L- 
cymarosc and ~oleandrose. respectively. Fraction A was further 
purified with hexanc-acetone (2: I). then with 2% MeOH in 
benzene to form a crystalline solid (l.Mg) after drying. which 
was dissolved in acetone. A smaIl amount of hexane was added 
to the soln to yield t-cymarose (150 mg) as colorless fine needles. 
m.p. 92-95’. [I&- 50” (c = 1.0. HsO).’ (Found: C. 51.60; H, 
8.87. Calc for CrHu04: C. 51.84: H. 8.70%). A 5 ml of 11% 
HCI-MeOH soln was added to a soln of 4OOmg r-cymarose in 
5 ml MeOH, and stirred for 4hr. The soln was then neutralized 
by addition of excess of AgzCOI. the ppts were filtered off, and 
the filtrate was concentrated. The mixture of methyl glycosides 
was chromatographcd on a column of silica gel (20 g of Wakogel 
C-300) with hexanc-EtOAc (4: I) IO give a mixture of methyl 
/I-t_-cymaropyranoside and B-L-cymarofuranosidc (I77 mg). then 
methyl a-t-cymaropyranoside (I5 mg) (13). followed by methyl 
a-t-cymarofuranosidc (140 mg) as a syrup in the order of clution. 

The structure and ‘C, conformation of 13 were confirmed by 
its ‘H NMR data (CIXIr) 6: I.28 (3H. d. J = 6.3 Hz, 6-CHr). 1.66 
(IH. ddd. J = 15.1, 4.6. 3.4Hz. 2-CHB). I.81 (IH. ddd, I = 15.1. 
3. l.ZHz. ?-CH.). 3.20 (IH. dd. I =9.5. 4Hz. eCH). 3.35. 3.43 
(each 3H. s. I- or 3-OCHr). 3.60 (IH. m. 3-CH). 3.86 (IH. dq. 
I = 9.5. 6.3Hz. 5-CH). 4.64 (IH. br d. I =4Hz. I-CH). The ‘H 
NMR data for the other three compounds were identical with 
those for reported.“ “ Fraction B (l.09g) was purified by silica 
gel column chromatography with hexane-acetone (2: I) to give 
o-oleandrose as a colorless syrup. [alo- II” (c = 1.1. HrO).’ 
Found: C. 50.89: H. 8.79. Calc for CrH,,O,: C. 51.85: H. 8.70%). 
The structure was confirmed by comparison of the ‘H NMR data 
for its methyl d- and 8-wleandropyranosides with those for 
reported.” 

Acidic hydrolysis of each glycosidc (4. 5. 6. 7. and IO). To a 
soln of 3 mg of each glycoside in I ml McOH was added 2 ml of 
0. I N H:SO, and kept at 60” for 30 min. then the soln was diluted 
with water (2 ml) and concentrated to I12 volume. The soln was 
again kept at 60” for a further 30min. nuctralized with sat 
Ba(OH):. aq and the pprs filtered off. The filtrate was concentrated 
to give a yellow syrup. which was analyzed by TLC with three sol- 
vent systems. solvent A. CHClr-MtOH (9. I): solvent B. CH:CI: 
EIOH (9: I): and solvent C. benzene-acetone (5.3). The Rf values 
of 1.3. cymarose. oleandrose. and digitoxosc in the order of 0 51. 
0.55.0.47.0.43andO2lwithsolventA:0.53.0.56.0.4?.0.33andO!I 
with solvent B. and 0.43,0.49.0.34.0.31 and 0 I7 with solvent C. 
respecttvely. In the hydrolysate of 4. I. and oleandrose were 
identified by TLC with authentic samples with these solvent 
systems. Similarly. cymarosc and I: cymarose. digitoxosc. and I: 
cymarosc. digitoxosc. oleandrose. and I; and cymarosc and 3 were 
identified in the hyrolysates of 5. 6. 7 and 10. respectively. 
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