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Abstract-Two iridold glycosides have been isolated from Viburnum beculifolium. Vibumalloside, the major leaf 
glycoside, is composed of an iridoid aglucone acylated at C-l with isovaleric acid and with a di-O-acetyl+D- 
allopyranosyl moiety attached through a glycosidic bond to C-l 1. Decapetaloside (l@hydroxyiridodial glucoside) has 
been isolated from the bark. The structure and absolute configuration of viburnalloside have been established by 
spectroscopic means, and those of decapetaloside by chemical correlation with adoxoside. 

INTRODUCTION 

Viburnum betulifolium Batal. is a decidudus shrub native 
to Central and Western China [ 11; apparently, nothing is 
known about its chemistry. Iridoids have been reported, 
however, from several other species of Viburnum [2-71. 

RESULTS AND DISCUSSION 

Leaves and bark of the plant were examined separately. 
Preliminary experiments showed the leaf extract to be 
unstable in contact with silica gel. ‘H NMR spectroscopy 
of the crude aqueous extract revealed the presence of a 
single major constituent, but after silica gel chromato- 
graphy the spectrum of the main fraction became more 
complex. Consequently, an extract was prepared avoiding 
contact with sihca gel and alumina. Chromatography of 
this extract on Sephadex G 15 gave viburnalloside (1) as a 
colourless syrup. Its ‘H NMR spectrum was very similar 
to those of the ‘opulus iridoids’ [4], except that only one 
isovaleroyl and two acetyl moieties were present. 
Acetylation gave a penta-acetate (la) demonstrating the 
presence of three unhindered hydroxyl groups. The 
‘%Z NMR spectrum of 1 exhibited the signals expected 
from the three acyl groups and six signals ascribable to a 
2,3&O-acyl+allopyranosyl moiety, as seen on compar- 
ing it with the spectrum of opulus lridoid I (2, Table 1). 
The remaming ten signals were assigned to an iridoid 
aglucone resemblmg 2 but without the secondary acetoxyl 
group, suggesting the overall structure 1. The changes 
seen in the 13C NMR shift values when comparing the 
spectra of 1 and la on one hand, and those of la and 2a, 
on the other, were also consistent with the proposed 
structure (Table 1). In order to establish the stereochem- 
istry and positions of the acyl groups, la was cleaved with 
boron trifluoride etherate, followed by acetylation, giving 
penta-0-acetyl-/?-D-allopyranose and the di-acetate (3) of 
the cycllzed aglucone. This experiment established the 
following: (a) the nature of the sugar moiety; (b) the 
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relative stereochemistry at C-5, C-8 and C-9; and 
(c) the position of the lsovaleroyl group, since we had 
shown earlier that boron trifluoride etherate affects only 
acyl groups at acetalic centres [4]. Furthermore, the 
specific rotation of 3 (+ 41”) was the same as that found 
for 4, derived from opulus iridoid I (2) [4], suggesting the 
same absolute stereochemistry for these two compounds 
as that of valerosidatum [8]. 

Another compound (5) was isolated as the main 
glucoside from an extract of bark from twigs and branches 
of V. betulifolium. Its NMR spectra were in accord with 

Table 1. 13C NMR spectral data of compounds 
1, la, 2 and 2a (22.6 MHz, CDCl,). 

C (d:O) la* 2t w 

1 91.4 89.9 89.5 894 
3 140.7 140.3 139.9 140.2 
4 114.6 113.2 113.3 113.0 
5 34.0 35.4 31.9 32.0 
6 28.2 28.5 34.8 34.7 
7 36.3 37.6 80.5 80.6 
8 82.3 80.4 81.1 81.0 
9 45.3 45.7 44.8 44.8 
10 69.9 70.9 67.0 67.0 
11 68.5 68.8 68.6 68.5 
1’ 98.1 97.3 97.0 97.0 
2 71.2 69.2 70.2 69.2 
3 72.4 68.6 71.4 68.5 
4 65.8 66.4 66.2 66.4 
5 75.3 70.3 74.1 70.2 
6 61.6 62.4 62.2 62.4 

*Compound 1 showed signals from the iso- 
valeroyl group at 173.2, 43.9, 26.3 and 22.4 ppm 
and from two acetyl groups at ca 175 and 
21.Oppm. Compound la had correspondmg 
signals. 

t Data from ref. [4]. 
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LrAlH,(OEt) (prepared from 13Omg LiAlH, in 6ml EtsO to 
whrch 157 mg EtOH was added) during 4 hr. The raaction was 
terminated by adding HsO (10 ml), and the resulting mixture was 
extracted with CHsCls. Evapn gave an oil (0.54 g) of apparently 
pure g as seen by the ‘H NMR spectrum (90 MHx, CDCts): 
66.27 (s(br), H-3), 5.17 (s (br), OH), 4.85 (d, J e: 8 Hz, H-l), 4.62 
(d, J = 6.5 Hz, H-l’), 4.06 (rn, 1 l-CHs). 

1 I-Hydroxydecapetaloside (9). Hydrolysis of 8 (0.38 g) was 
achieved by stirring in MeGH at room temp. for 96 hr, while HsO 
was added successtvely. Evapn followed by prep. TLC gave 9 
(13Omg) as a syrup, [a]$f -99” (MeOH, c 0.2); ‘H NMR 
(90 MHz, DzO): 66.33 (s (br), H-3), 5.22 (d, J = 3.5 & H-l), 4.08 
and 3.89 (AB, f = 12 Hz, 1 l-CHs), 2.72 (m, H-5). (Found: C, 48.7; 
H, 7.6. Ct6Hs609.HZ0 requires: C, 48.3; H, 7.6x.) The 
t3C NMR spectrum has been published [12]. 

Reduction of9. The alcohol (9) (11 mg) in 
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