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Ah&act--A new diterpenoid giucoside, grayanoside D, has been isolated from Leucothoe gru~~4unu. Its structure was 
eiucidat~ by chemical and spectroscopic means and by correlation with g~yanotoxin-XV to be ~-O-{&D- 
giucopyranosyl)-(lOS)-dihydrograyanotoxin-XV. 

INTRODUCTION 

In previous papers we reported the isolation of three 
diterpene glucosides, grayanosides A, B and C from 
Leltcothoe gruyana (Ericaceae) [ 1-3 1. We now report the 
isolation of another new giycoside, grayanoside D. 

RESULlS AND DISCUSSION 

Grayanoside D (la), a viscous syrup, was obtained 
from the n-BuOH soluble fraction of a MeOH extract of 
Leucothoe gruyana Its ‘H NMR spectrum showed the 
presence of several hydroxyis, three tertiary methyls and 
one secondary methyl. Acetylation of la gave a tetra- 
acetate (lb). Acid hydrolysis of la yielded glucose, but its 
a&cone could not be obtained Enzymatic hydrolysis of 
Ia with naringinase gave a genuine aglycone (21, 
C,,H,,O,, mp 201-203”. The “CNMR and ‘H NMR 
spectra revealed the presence of one secondary and three 
tertiary methyls, six methyienes, three methines, two 
quaternary carbons, two secondary alcohols and three 
quaternary carbons adjacent to oxygen. Assuming that 2 
had a grayanane (A-nor-B-homo-ent-kaurane) skeleton, 
it must have an ether linkage. Sina: the ‘HNMR 
spectrum of 2 showed no singlet signal around 64.50, it 
had no C-14 hydroxyl group in the grayanane skeleton 
E41. 

Of the eighteen grayanotoxins ~rayanotoxin-I (G-1) to 
grayanotoxin-XVIII (G-XVIII)] previously isolated from 
Leucothoe grayana, only G-XV (3) has an ether linkage 
and no C-14 hydroxyi group. By analogy to these findings, 
the structure of 2 was deduced to be 10 (20) t-dihydro-G- 
XV. To verify this point, we planned to hydrogenate G- 
XV (3) in order to obtain 2. 

The yield of 3 from the plant was so poor that the 
structure determination was carried out by X-ray 
crystallographic analysis [S]. Fortunately, we had 
isolated G-XVIII (4) and its glucoside, grayanoside B (51, 
which also have no C-14 hydroxyi group [2]. Iwasa et al. 
[6,7] reported that G-II (6) reacted with mercuric acetate 
to form an ether bond between C-S and C-9 to give 7. 
Therefore we attempted a chemical conversion of G- 
XVIII (4) into 3. G-XVIII (4) was treated with mercuric 
acetate in THF-H,O to give a main product which 

showed an absorption at 243Snm in the UV and a 
molecular ion at m/e 318 in the MS. These data suggested 
that dehydration occurred in the course of the reaction to 
yield a conjugated diene (8) [7]. We then tried a similar 
conversion with grayanoside B (5) as the starting material, 
but this compound is a viscous syrup and practically 
insoluble in most organic solvents. Therefore its 
pentaacetate (9) was treated with mercuricacetate to yield 
the mon~ehydro product (lo), mp 214-216*, which gave 
a monoacetate (11) by atkaline hydrolysis. Incubation of 
11 with naringinase yielded an aglycone (12), which still 
had an acetyl group (S2.10, 3 H, s in the ‘H NMR 
spectrum). The aglycone (12) was refluxcd in 
KOH-MeOH solution to yield a deacetyiated compound 
(3~ mp235-237”, C20H3004. Acetylation of 12 with 
pyridine-Ac,O on a steam bath for 40 hr gave a 
peracetate (13). All spectral data of 13 were identical with 
those of triacetyi-G-XV cited in the literature [5]. In spite 
of small differences in the mp and ‘H NMR data, the 
synthetic compound (3) was identified with natural G-XV 
by Si gel TLC, silanized Si gel TLC and IR. This 
demonstrates the chemical conversion of grayanoside 8 
(5) into G-XV (3). Hamanaka et ai. [S] assigned the 
‘H NMR signals at 6 3.69 (brs) and 3.84 (brs) to the C-20 
methyieneprotonsand thoseat 3.78(m)and5.12(9) to the 
C-3 and C-6 protons [S]. In grayanotoxins, however, the 
C-20 methylene signals generally appear around 5.0 and 
those of the C-3 and C-6 protons at 3.5-4.5. Thus we 
conclude that the mp difference (mp235-237” and 
mp 198-199”) between synthetic and natural G-XV can 
be attributable to the purity of the sample. 

We believe that the ‘H NMR spectral assignments in 
the literature [S] should be modified so that the signals at 
& 5.07 (d) and 5.14(d) are due to the vinyiidene protons 
and those at 3.75 (d) and 3.93 (m) are assigned to the C-3 
and C-6 protons. 

G-XV (3X thus obtained, was hydrogenate to yield a 
dihydro derivative, which was identical in ail respects with 
the agiycone of grayanoside D (2). Therefore it was 
confirmed that the structure of 2 was 10 (20)-dihydro-G- 
XV. However. at this stage the con~guration of the C-10 
methyl group, and the glucosidation pattern and position 
in the glucoside (la) remained uncertain. 
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Acet.u/arion of3. Treatment of 3 (14 mg) with Ac,O (1 ml) and 

pyridine (1 ml) for 40 hr at 80-90 gave a triacetate. It was purified 
by Si gel prep. TLC (C,H,-EtOAc, 9:l) to yield an amorphous 
solid (13) (1Omg). IR $$cn-‘: 1730.1250. ‘H NMR (CDCI,): 

60.88, 1.10, 1.62 (each 3 H, s), 1.95. 1.97, 2.10 (each 3 H, s), 
4.75-4.85 (2 H, m), 4.95507 (each 1 H, d, ./ = 2 Hz). MS m/e 400 

(M+-HOAck 340 (M’ - 2HOAck 280 (M+ - HOAc). The IR 
spectrum was nearly identical with that of the authentic triacetyi- 
G-XV. 

Hydrogenurion o/ 3. Compound 3 (45mg) was dissolved in 

IOml of EtOH and hydrogenated with 4Omg of PtOl catalyst 
until no more HZ was absorbed. The catalyst was removed by 

filtration and the solvent was evapd in L~CUO to leave 44mg of 

dihydro derivative. Mp 202-205” (EtOAc). Mmp (with 2) 
202-205”. IR v~~;cm-‘: 3485. 3325, 1040: identical to the 

spectrum of 2. “CNMR (C,D,N): 6 15.3, 19.5, 23.7, 24.4, 25.8, 
25.8.32.3.37.3.40.3.40.6.46.2.46.7.48.1.48.7.51.6.68.6.79.7.85.0. 
88.8, 95.9. 

Hydrogenarron of G-11 (6). Hydrogenation of6 was carried out 

in the same way as described in the literature [8,9] to give 14 and 

15. ‘H NMR (C,D,N) of 14: 60.85. 1.32. 1.51 (each 3 H. s), 0.98 
(1 H.d,J = 6Hz),3.84(1 H,dd,J = Zand7Hz),4.30(1 H.s).4.34 

(1H.m).‘HNMR(CsD,N)ofl5:6l.l5.1.49,1.61(each3H,s), 
1.45 (1 H. d, J = 8Hz). 3.82 (1 H. d, J = 4Hz). 4.20 (1 H. s), 4.34 

(1 H. m). 
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