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Abstract-An l&norspirostanol derivative isolated from the aerial parts of Trillium whonoskii was shown to be l-O- 
[2&l-t&O-acetyla-L-rhamnopyranosyl-( 1 + 2~0-acetyla-~-arabinopyranosyl]-21-O-acetyl-epitrillenogenin. 

INTRODUCTION 

A group of unique steroidal glycosides, l&norspirostanol 
oligosides, are found in Trillium kamtxhaGcu~~~ Pall. 
[l-3], Trillium txhonoskii MAX. [4,5] and Paris quadri- 
foria L. The l&norspirostanol tetraglycoside, trillenoside 
A [ 1,2 is the major steroidal glycoside (co 0.38 %) in T. 
kanusc t ticum, a plant from which we have now obtained 
a new penta-0-acetyl 18-norspirostanol derivative. 

RESULTS AND DISCUSSION 

The new 18-spirostanol glycoside, designated as epi- 
trillenoside CA (l), was isolated as a white powder, [a],, 
-94.3” (methanol). Its IR spectrum showed absorptions 
due to hydroxyl (34OOcm-‘) and ester (172Ocm-‘) 
groups and an a,/?-unsaturated ketone system (1690, 
1620 cm- I). On acid hydrolysis .l furnished epitrilleno- 
genin, CZ6Hs60s, mp 286288”. [alo -210.1” (meth- 
anol), together with arabinose and rhamnose. The 
‘HNMR spectrum of 1 showed the presence of five 
acetyl groups (a2.01, 2.06, 2.07, 2.17 and 218), a total 
of four protons [a507 (lH, t, J = lOHz), 5.21 (lH, dd, 
J = 1.8, 3.4Hz), 5.33 (lH, m), 5.47 (lH, dd, J = 3.4, 
10 Hz)] adjacent to acetoxyl groups and a rhamnosyl 
anomeric proton IS5.45 (lH, d, J = 1.8 Hz)]. Sap 
onification of I gave a product 3, CS7Hs40L6, [alo 
- 108.2” (methanol), identical with epitrillenoside C 

c319 1 -O-[a-L-rhamnopyranosyl-( 1 + 2)-a-L-arabino- 
pyranosyl]epitrillenogenin. Therefore, 1 was presumed 
to be a pentaacetyl derivative of 3. An ion at m/z 273 in the 
mass spectrum of 1 suggested the presence of a per-O- 
acetylated rhamnosyl group as the terminal sugar residue. 
Thus, the ‘H NMR signals at 65.21,5.47 and 5.07 could be 
assigned to the protons at H-2, H-3 and H-4, respectively, 
by comparison with those of methyl 2.3,~tri-O-acetyl-a- 
t_-rhamnopyranoside and by spin decoupling exper- 
iments. One (1 H, m, 6 5.33) of the remaining two acetoxy 
methine protons was assigned to H-4 of the arabino- 
pyranosyl residue by reference to those of methyl 2,3,4_tri- 
0-acetyla+arabinopyranoside. A comparative study of 
the 13CNMR spectra (Table 1) of 1 and 2 allowed the 
assignment of the last acetyl group. Thus the signals due 
to C-21 and C-20 were shifted by + 1.9 and -4.0 ppm, 
respectively, indicating that the acetyl group was linked to 
C-21. Therefore, epitrillenoside CA (1) is l-O-[2,3,4-tri-O- 

acetyl-a-L-rhamnopyranosyl- (1 + 2)4-O-acetyl-a-L-ara- 
binopyranosyll-21-0-acetyl-epitrillenogenin. 

EXPERIMENTAL 

Mps (Kotler apparatus): uncorr. ‘H NMR 200 MHz, with 
TMS as internal standard; 13C NMR: 50.1 MHz; CC: silica gel 

Merck 60, Plant material wascollected in June 1984, in prefecture 
Kumamoto (Japan). 

Extraction and i.so&Gon ofepi~il&noside CA (1). The fresh 
aerial parts (376 g) of T. rschotwskii were extracted with MeOH 
and evapd in UUCIW to give a residue (42 g), which was chromato- 
graphed repeatedly over silica gel using CHC&Me-OH-H20 
(7:3:0.5. 10:2:0.1) and CHCl,-MeOH-EtOAc-Hz0 (2:2:5: 1) 
to afford epitrillenoside CA (320 mg). 

Epitrillmoside CA (1). White powder, [a]: -94.5” (c 0.84; 
MeOH). ‘H NMR (CDCI,):60.81 (3H. d. J = 6.8 Hz, 25-Me), 
1.04 (3H. s, IO-Me), 1.24 (3H, d, I = 7.3 Hz, rha 5-Me), 2.01,206, 
207,2.16,2.18(5xOAc),5.07(1H.t,J- lOHz,rha4”-HX5.21 
(lH, dd, J = 1.8, 3.4 Hz, rha 2”-H), 5.33 (lH, m, ara 4’-H), 5.45 
(lH,d,J = I.sHz,rhal”-H),5.47(1H,dd,J = 3.5,10Hz.,rha3”- 
H) and 5.63 (IH, dd, J = 1.2,5.4 HL, 6-H). (Found: C. 58.81; H, 

6.62 C.,HwO1, requires: C, 58.54 H, 6.69x.) 
Acid hydrolysis of 1. Epitrillenoside CA (I), 250 mg, was 

hydrolyscd with hot 2 N HCCMeOH (10 ml) for 1.5 hr. The 
reaction mixture was neutralized with 3 % KOH-MeOH and the 
rcsulting salt was filtered off. The filtrate was subjected to silica 
gel CC (CHCI,-MeOH-H1O, 9:2:0.1) to furnish an aglycone 
[colourless needles (25 mg, from dil. MeOH), mp 286-288” 
(decomp.); [a]D-210.1” (c 0.45; MeOH); IRvficm-‘: 
36tXb-3200 (OH), 1703.1634 (enone), 1 OW, 985,980,943,905 and 

865; (Found: C. 65.W. H, 7.63. C16H360s requires: C, 65.53, H. 

dAC b AC Epitrillenoside CA (I 1 
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Table 1. %NMR data for compounds 1 and 3 (50.1 MHz, CDCls) 
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C 3 1 C 3 1 

Sapogenol 1 78.5 85.3 

2 43.4 37.4 

3 68.2 67.8 

4 43.1 41.9 

5 140.2 139.4 

6 124.6 125.7 

7 29.9 29.7 

8 31.7 31.4 

9 48.6 47.4 

10 43.4 41.8 

11 24.8 24.8 

12 28.3 28.9 

13 175.4 174.6 

14 138.8 137.3 

15 204.1 204.1 

16 822 81.5 

17 48.9 47.8 

19 13.0 13.3 

20 50.0 46.0 

21 61.3 63.2 

22 113.7 110.8 

23 723 71.9 

24 

25 

26 

27 

Ara 1’ 
2 

3 

4 

5’ 
Rha 1’ 
2” 

3 
4 

5” 

6 

co 

Me 

69.6 69.4 

35.8 33.8 

61.6 61.4 

129 121 

100.4 

74.9 

73.3 

67.6 

66.4 

96.4 

69.0 
70.1 

71.5 

66.2 

17.4 

160.9 

170.4 

170.8 x 2 

171.7 

20.8 

20.9 
21.0x3 

7.621 identical with epitrillctiogenin and the methyl glycosides of 
a-L-rhamnopyranoside (R, 0.41, CHCls-MeQH-HsO. 8:2:0.2) 
and a-barabiiopyranosidc (RI 0.34). 

AkAne hydrolysis oj 1. A soln of 1 (130 mg) in 3 % 

KQH-MeQH (5ml) was reguaed for 15 min. The soln was 
neutraliaed with 1N HCl-MeQH, and evapd to dryness in wcuo. 
Tbe residue was treated with MeQH and the soluble part was 
passed through a Sphadea LH-20 column (solvent MeQH) to 
give the glycoside, as a white powder (42 mg), [aID - 108.2” (c 
1.01; MeQH); IRvE cm -I: 3600-3200 (OH), 1690, 1622 
(enone), 945, 934, 915, 870 and 8% “C NMR (pyridinc-d,): 
~8s.3,37.2,68.1,43.0,139.~124.6,29.3,31.8,47.6,424,25.~28.2, 
176.5.138.6,204.6,82~47.9(C-l-17), 13.8,49.8.61.3,113.6,72.2, 
69.9.. 35.6, 61.3, 128 (C-19-27), 100.6, 75.6, 74.0, 69.0, 67.2 (C- 
l’C-5’), 101.3, 72.2, 72.2, 74.8, 69.4 and 18.8 (C-l”-C-6”). 
(Found: C, 56.31; H, 7.38. C3,Hs40t6.2Hf0 requircr C, 56.19; 
H, 7.39.) 
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