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Abstract

Six compounds were isolated from the leaves of Viburnum sambucinum Reinw. ex Blume (Caprifoliaceae). The
structures of the isolates were determined by spectroscopic analysis including MS and NMR. Accordingly, the
isolated compounds were identified as a-amyrin (1), ursolic acid (2), 34,28-dihydroxy-urs-12-ene (3), oleanolic
acid (4), 164-hydroxylup-20(29)-ene-3-one (5) and trans-2-phyten-1-ol (6).
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1. INTRODUCTION

Viburnum genus (Caprifoliaceae) comprises about
200 species, which are widely distributed in Southern
America and Asia [1]. Several species of this genus
are employed as folk medicines to treat different
diseases, such as cough, diarrhea, rheumatoid
arthritis, and tumefaction. Recently, much attention
has been paid to Viburnum genus and their chemical
constituents because of their multifaceted activities.
Previous studies of the Viburnum genus have led to
the identification of secondary metabolites with
various structures such as monoterpenes, diterpenes,
sesquiterpenes, triterpenes, iridoids, flavonoids and
lignans [2-5]. As part of our study in the search for
new bioactive compounds from plants of Vietnam
under the international cooperative program (LIA-
NAPROCHEMLAB), a plant extract (VN1681,
Viburnum  sambucinum, Reinw. ex. Blume,
Caprifoliaceae) collected from Sa Pa, Lao Cai was
found to inhibit the growth of KB cell line (51 %
inhibition at 1.0 pg/mL). Since a literature review
showed that no chemical study of this plant had
previously been reported, we selected this species for
further studies. In this paper, we describe the isolation
and structural characterizations of 6 terpenoids, 1-6
from the leaves of Viburnum sambucinum.

2. EXPERIMENTAL
2.1. General experimental procedures

Optical rotations were measured on a Polax-2 L
polarimeter. Melting points were determined using
a Buchi B-545 instrument. ESI-MS were obtained
on an Agilent 1100 LC-MSD Trap spectrometer.
The NMR spectra were recorded on Bruker 500.13
MHz spectrometer, operating at 500.13 MHz for 'H
and 125.76 MHz for **C NMR, respectively.

2.2. Plant material

Leaves of V. sambucinum Reinw. ex. Blume.
were collected in Sa Pa, Lao Cai province, Vietnam
in July 2006. A voucher specimen (VN-1681) was
deposited at the Institute of Ecology and Biological
Resources, Vietnam Academy Science and
Technology (VAST).

2.3. Extraction and isolation

Dry powdered leaves of V. sambucinum (1.20
kg) was successively extracted with n-hexane,
EtOAc and methanol. The n-hexane, EtOAc and
methanol solutions were concentrated to dryness to
obtain crude extracts.
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EtOAc crude extract (65.0 g) was subjected to
column chromatography (CC) on silica gel, eluted
with n-hexane/EtOAc gradient to yield 12 fractions.
Fraction 2 ( 0.9 g) was separated by CC on silica gel
using n-hexane/EtOAc gradient to provide 5
subfractions. Subfractions 5 (300 mg) was subjected
to CC on Sephadex LH-20 (CH,Cl,/MeOH: 2/8)
following by CC on silica gel (n-hexane/acetone:
95/5) to give 1 (11 mg) and 6 (15 mg). Fraction 3
(2.1 g) was separated by silica gel CC (n-
hexane/acetone gradient) to yield 3 subfrations.
Subfraction 1 (150 mg) was recrystallized in n-
hexane to afford compound 5 (7 mg). Subfraction 3
(130 mg) was subjected to silica gel CC, eluted with
n-hexane/acetone to furnish compound 3 (8 mpg).
Fraction 4 (1.75 g) was chromatographed on a silica
gel CC, using n-hexane/EtOAc gradient to give 3
subfractions. Subfraction 3 (210 mg) was purified by
CC on silica gel (CH,Clyacetone gradient) to
provide 4 (5 mg) and 2 (7 mg).

a-Amyrin (1): white powder; ESI-MS: m/z 427
[M+H]"; 'H-NMR (500 MHz, CDCls): &y (ppm)
0.78 (3H, d, J = 7.0 Hz, CHa), 0.79 (3H, s, CHy),
0.80 (3H, d, J = 7.0 Hz), 0.91 (3H, s, CH3), 0.95
(3H, s, CHs), 0.99 (3H, s, CH3), 1.00 (3H, s, CHy),
1.07 (3H, s, CHa), 3.22 (1H, dd, J = 5.0; 11.0 Hz),
5.13 (1H, 1, J = 3.5 Hz).

Ursolic acid (2): white powder; ESI-MS: m/z
439 [M-H,0+H]*; 'H-NMR (500 MHz, CDCls+
CD;0D): 8y (ppm) 0.70 (3H, s, CHs), 0.74 (3H, s,
CHg), 0.78 (3H, d, J = 6.5 Hz, CH3), 0.83 (3H, d, J =
6.5 Hz, CHj3), 0.85 (3H, s, CH3), 0.91 (3H, s, CHa),
1.01 (3H, s, CH3), 3.12 (1H, dd, J = 1.5; 11.0 Hz, H-
3),5.2 (1H, t,J = 3.0 Hz, H-12).

3p,28-dihydroxy-urs-12-ene (3): white crystals;
ESI-MS: m/z 443 [M+H]"; 'H-NMR (500 MHz,
CDCly): 64 (ppm) 0.79 (3H, s, CH3), 0.81 (3H,d, J =
4.5 Hz, CH3), 0.93 (3H, d, J = 4.5 Hz, CH3), 0.96
(3H, s, CH3), 1.00 (3H, s, CH3), 1.02 (3H, s, CHy),
1.09 (3H, s, CH3), 3.18 (1H, d, J = 11.0 Hz, H-28a),
3.24 (1H, d, J = 11.0 Hz, H-28b), 3.53 (1H, dd, J =
1.5; 11.0 Hz, H-3), 5.13 (1H, t, J = 3.0 Hz, H-12).

Oleanolic acid (4): white solid; ESI-MS: m/z
439 [M-H,O+H]"; 'H-NMR (500 MHz, CDCl; +
CD30D): 6y (ppm) 0.77 (3H, s, CH3), 0.80 (3H, s,
CHjy), 0.92 (3H, s, CHg), 0.93 (3H, s, CHs3), 0.97
(3H, s, CH3), 1.15 (3H, s, CHa), 2.84 (1H, dd, J =
4.0; 13.5 Hz, H-18), 3.17 (1H, dd, J =5.0; 11.0 Hz,
H-3), 5.26 (1H, t, J = 3.5 Hz, H-12).

16p-hydroxylup-20(29)-ene-3-one (5): white
needle crystals, m.p 170-171 °C; ESI-MS: m/z 439
[M+H]*; 'H-NMR (500 MHz, CDCly): &y (ppm)
0.80 (3H, s, CHy), 0.93 (3H, s, CHs), 1.00 (3H, s,
CH3), 1.02 (3H, s, CH3), 1.07 (3H, s, CHs3), 1.07
(3H, s, CH3), 1.68 (3H, s, CH3), 3.61 (1H, dd, J =
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4.5; 11.0 Hz, H-16), 4.60 (1H, dg, J = 1.5; 2.5 Hz,
H-29a), 4.70 (1H, d, J = 2.0 Hz, H-29Db).

Trans-2-phyten-1-ol (6): colorless oil. '"H-NMR
(500 MHz, CDCly): 6y (ppm) 0.84 (3H, d, J = 6.5
Hz, CH,), 0.85 (3H, d, J = 6.4 Hz, CHj3), 0.87 (3H,
d, J=6.4 Hz, CH3), 1.67 (3H, s, CHs), 1.96 (2H, m,
CHy), 4.15 (2H, d, J = 7.0 Hz, CH,), 5.41 (1H, dt, J
=1.0, 7.0 Hz).

3. RESULTS AND DISCUSION

Compound 1 was isolated as white powder. Its
'H-NMR presented signals of 8 methyl groups (6
singlets and two doublets), an oxygenated methine at
oy 3.22 (dd, J = 5.0, 11.0 Hz, H-3), an olefinic
proton at &y 5.13 (t, J = 3.5 Hz, H-12) and a
complex pattern of aliphatic protons. The *C-NMR
and DEPT spectra of 1 presented signals of 30
carbons, including 8 methyls, 9 methylenes, 6 sp®
methines (one of which was bonded to oxygen as
suggested by its chemical shifts: 3¢ 79.1, dy 3.22), a
double bond, and five sp® quaternary carbons. This
observation suggested that compound 1 was a
triterpene belonging to ursane skeleton. The H-3 was
determined to be axial disposition by its strong
coupling constant (J = 11.0 Hz). Careful analyses of
NMR spectra and comparison with reported values
in the literature allowed establishing the structure of
1 as a-amyrin [6].

'H-NMR spectrum of 2 exhibited signals close
to those of 1, except for the absence of one singlet
methyl group in comparison with 1. In addition, the
signal of a carboxylic group at 6c 180.6 was noted in
the *C-NMR spectrum of 2. This analysis strongly
suggested that one methyl group of 1 was oxidized
into carboxylic functionality to afford compound 2.
Comparison of NMR data of 2 with those reported
for ursolic acid [7] revealed that they were identical.

Compound 3 was obtained as a white crystal.
Comparison of the 1D-NMR spectra of 3 with those
of 1 indicated that compound 3 had the same
skeleton with 1, except for the presence of an
oxymethylene (3¢ 69.9, dy 3.18 and 3.24) instead of
a singlet methyl. Detailed analyses of NMR spectra
revealed the structure of 3 as 38,28-dihydroxy-urs-
12-ene. The NMR data of 3 were in agreement with
those reported in the literature [8, 9].

Compound 4 was isolated as a white solid. The
'"H NMR of 4 indicated signals of 7 singlet methyl
groups, an olefinic proton [d4 5.26 (1H, t, J = 3.5
Hz, H-12)], an oxygenated methine [6y 3.17 (1H, dd,
J = 50 and 11.0 Hz, H-3)] and signals of
overlapping aliphatic protons. The *C NMR and
DEPT spectra of 4 displayed signals of 30 carbons,
including 7 methyls, 10 methylenes, 4 sp® methines
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(one of which was attached to oxygen as suggested
by its chemical shifts: 6¢c 79.3, 64 3.17), a double
bond, 6 sp® quaternary carbons and a carboxylic
functionality (6c 181.6). These NMR signals
suggested that 4 should be a triterpene of olean
skeleton with a methyl group oxidizing into
carboxylic functionality. Careful analysis of NMR
spectra and comparison with the literature allowed
determining the structure of 4 as oleanolic acid [7].

Compound 5 was isolated as a white needle
crystal, mp. 170-171 °C. Its 'H-NMR spectrum
exhibited signals of 7 singlet methyl group, an
oxymethine [y 3.61 (dd, J = 4.5, 11.0 Hz, H-16)],
two olefinic protons [64 4.60 (dd, J = 1.5, 2.5 Hz,
Ha-29), 4.70 (br. d, J = 2.5 Hz, Hy-29)] and
overlapping aliphatic proton signals. Analysis of **C
NMR and DEPT spectra suggested 5 was a lupane-
type triterpenoid. This was confirmed by
interpretation of 2D NMR spectra. The Kketone
function at C-3 and hydroxyl group at C-16 were
established from HMBC spectrum analysis. Thus,
compound 5 was 16p-hydroxylup-20(29)-ene-3-one
[10].

Compound 6 was obtained as oil. In the *H-
NMR spectrum, signals of 4 doublet methyl groups,
a singlet methyl, an olefinic proton (84 5.41), an
oxygenated methylene [y 4.15 (d, J = 7.0 Hz, CH,-
1)] and a number of overlapping aliphatic protons
were observed. Its ®*C-NMR and DEPT spectra
indicated signals of groups observed in the *H NMR
spectrum with additional signals of an olefinic
guaternary carbon (8¢ 140.3) and 9 methylene
groups. The chemical shifts of the methyl CH5-17
(64 19.7, 64 1.67) suggested its linkage to a double
bond. Complete analysis of NMR spectra
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established the structure of 6 as trans-2-phyten-1-ol
[11].

Table 1: *C NMR data of compounds 1-6

position 1 2 3 4 5 6

1 388 38.1 387 393 396 594
2 281 279 260 274 341 1231
3 79.1 788 79.1 79.3 218.0 140.3
4 389 394 388 394 473 399
5 55.2 527 552 56.2 549 252
6 18.2 182 183 19.1 19.7 36.7
7 329 329 328 333 336 327
8 40.0 394 40.0 40.0 409 374
9 48.7 477 4777 486 494 245
10 369 36.7 369 377 368 375
11 233 232 234 237 214 3238
12 1244 1254 125.1 123.1 248 37.3
13 139.6 138.1 138.7 144.7 374 248
14 42.1 419 421 421 441 394
15 273 26.7 273 284 36.8 280
16 266 242 231 241 769 16.2
17 338 475 38.7 472 486 19.7
18 59.3 55.1 54.0 425 47.7 227
19 39.7 389 393 46.7 476 -
20 396 387 394 304 1499 -
21 313 306 306 346 299 -
22 415 368 352 335 37.7 -
23 281 234 282 285 26.6 -
24 157 165 157 157 21.0 -
25 156 154 156 16.1 16.1 -
26 168 168 168 174 158 -
27 234 234 233 264 159 -
28 28.7 180.6 69.9 181.6 11.7 -
29 175 168 174 334 1099 -
30 221 210 213 239 193 -

Figure 1: Structures of compounds 1-6 from V. sambucinum
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