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Triterpenoids from the Flower of Viburnum opulus var.
clavescens for. sterile

Seong Yeon Choi', Myong Jo Kim?, Wanjoo Chun®, and Yongsoo Kwon'*
!College of Pharmacy, Kangwon National University, Chuncheon 24341, Korea
2College of Agriculture and Life science, Kangwon National University, Chuncheon 24341, Korea
3College of Medicine, Kangwon National University, Chuncheon 24341, Korea

Abstract — Four known triterpenoids and one sterol glycoside were isolated from Viburnum opulus var. clavescens for. sterile
flowers. By the spectral data analysis, we determined to be the structures of isolated compounds as a-amyrin (1), ursolic alde-
hyde (2), maslinic acid (3), ursolic acid (4) and S-sitosterol-3-O-glucoside (5). Among the isolated compounds, we revised *C-
NMR chemical shifts of ursolic aldehyde (2) using DEPT and HMBC spectra analysis. a-Amyrin (1), ursolic aldehyde (2),
maslinic acid (3) and S-sitosterol-3-O-glucoside (5) were isolated for the first time from this plant.
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(7 x 50 cm)pll A3 benzene:EtOAc=4:1% £2A1A Y] 712
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SA71AL A 719 o Z UFAEHVO-1-3-1 — VO-1-3-7).
o|F £3 VO-1-3-2(1.5 gl t&le] n-hexane: EtOAc=4:1=
L1l & silica gel(63-200 um, 100 g) column (3.7 x 50 cm)
chromatography & A3t U] 71| &8-E(VO-1-3-2-1 -
VO-1-32-4) 0 2 UFTth 2838 VO-1-32-2(08 g)2 THA
silica gel(40-63 pm, 100 g) column (2.5 x50 cm)ol] ZH L
CHCL:EtOAc=1:15 §mi 2 §EAIA o4 7le] A8-2(VO-
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= 4(12mg, t; 32 min)E AATE VO-1-3-5(1.2 g)ell 3
AE 1P =S oFHg F MeOHE Al H3te] 3}eHE
5(87 mg)s AU

S}EHE 1 — White powder; Liebermann-Biirchard test ¥43;
'"H NMR (CDCl,, 600 MHz): & 521 (1H, t, J=3.2 Hz, H-
12), 347 (1H, dd, ~11.2, 49Hz, H-3), 1.26 (3H, s, 23-CH,),
1.16 (3H, s, 27-CH;), 1.07 (3H, s, 25-CH,), 1.04 (3H, s, 26-
CH,), 098 (3H, s, 24-CH,), 0.94 (3H, d, /6.4 Hz, 30-CH,),
091 (3H, d, /=59 Hz, 29-CH;), 0.89 (3H, s, 28-CH,); *C
NMR (CDCl,, 150 MHz): See Table I; EI-MS m/z: 426 [M]".

5}8HE 2 — White powder; Liebermann-Biirchard test &
2J; 'TH NMR (CDCl;, 600 MHz): § 931 (1H, s, CHO),
530 (1H, t, /=3.6 Hz, H-12), 3.20 (1H, dd, <114, 49 Hz,
H-3), 1.08 (3H, s, 27-CH,), 098 (3H, s, 23-CH,), 0.95 (3H,
d, /=64 Hz, 30-CH;), 091 (3H, s, 24-CH,), 0.86 (3H, d,
J=6.5Hz, 29-CH;), 0.77 (3H, s, 25-CH,), 0.75 (3H, s, 26-CH,);
BC-NMR (CDCl,, 150 MHz): See Table I; EI-MS m/z (rel.
int.): 440 [M, 8.8]", 410 (35.9), 232 (39.2), 204 (51.9), 203
(100), 189 (41.6), 175 (32.9), 133 (53.7).

S}t 3 — White powder; 'H NMR (C;D;N, 600 MHz):
8 549 (IH, brs, H-12), 345 (1H, dd, J=10.5, 5.7 Hz, H-3),
263 (1H, d, ~<104 Hz, H-18), 124 (3H, s, 23-CH,), 1.23
(3H, s, 27-CH,), 1.05 (3H, s, 26-CH;), 1.02 (3H, s, 24-CH,),
1.01 (3H, d, /<63 Hz, 30-CH;), 096 (3H, d, /<63 Hz, 29-
CH,), 0.89 (3H, s, 25-CH;); BC-NMR (C;D,N, 150 MHz):
See Table I; ESI-MS m/z: 455 [M-H]J.

SIS 4 — White powder; 'H NMR (C;D;N, 600 MHz):
8 545 (1H, brs, H-12), 4.09 (1H, ddd, J=13.9, 9.3, 4.3
Hz, H-2), 3.39 (1H, d, /9.3 Hz, H-3), 1.27 (3H, s, 23-CH,),
126 (3H, s, 27-CH;), 1.07 (3H, s, 24-CH;), 1.00 (3H, s, 30-
CH,), 099 (3H, s, 25-CH;), 098 (3H, s, 26-CH;), 0.93 (3H,
s, 29-CH;); PC-NMR (C,DiN, 150 MHz): See Table I; ESI-
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MS m/z: 471 [M-H].

SIgtE 5 — White powder; 'H NMR (C;DiN, 600 MHz):
5 534 (IH, brs, H-6), 457 (1H, d, J=7.4 Hz, anomeric H),
098 (3H, d, /6.3 Hz, 21-CH,), 0.88 (3H, s, 26-CH,), 0.87
(3H, s, 27-CH,), 0.85 (3H, s, 29-CH,), 0.65 (3H, s, 18-CH,);
BCNMR (CDN, 150 MHz): & 1403 (C-5), 1213 (C-6),
1019 (C-1%), 780 (C-5), 778 (C-3), 77.5 (C-3), 747 (C-2,
710 (C4), 622 (C-6), 562 (C-14), 556 (C-17), 497 (C-9),
454 (C24), 418 (C-13), 303 (C-4), 38.7 (C-12), 368 (C-1),
363 (C-10), 35.7 (C-20), 33.6 (C-22), 31.5 (C-7), 314 (C-8),
296 (C-2), 28.8 (C-25), 279 (C-16), 258 (C-23), 23.9 (C-15),
227 (C28), 20.6 (C-11), 193 (C-27), 188 (C-19), 186 (C-
26), 184 (C-21), 11.5 (C29), 11.3 (C-18); ESI-MS m/z: 599
[M-+Na]".
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Hlw st 1 P25 a-amyring 43T 3HHE 29
NMR sepctrume HH¥ SHHE 19] §,, 0.899F 5. 28.99114
Ueht= 281 91x19] methylZ]ell €]t signalo] LFERA]
3L, 5, 9419} 5. 2074904 signale] YERS ¥ SigHE 134

30

7y, ,
1,
1,
7/,

glucose-O

Fig. 1. Structures of compounds 1-5.
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Fig. 2. Key HMBC correlations of compound 2.
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Table I. *C-NMR chemical shits of compounds 1-4

Carbon No. 12 28 3b 4°
1 38.7 38.6 46.7 38.4
2 27.7 26.8 68.6 27.5
3 77.4 79.0 83.8 77.5
4 38.6 38.9 39.9 38.8
5 55.1 55.2 55.9 55.2
6 18.1 18.2 18.9 18.1
7 32.6 31.8 33.2 32.9
8 39.7 39.8 39.8 39.3
9 47.4 47.5 48.2 47.4
10 36.5 36.9 38.5 36.8
11 23.0 232 23.8 233
12 1243 126.2 1223 125.0
13 139.2 137.8 145.0 138.6
14 41.6 42.1 422 41.9
15 26.3 272 28.3 28.0
16 28.1 23.3 23.9 243
17 333 50.1 47.8 47.4
18 58.6 52.6 42.0 52.9
19 39.2 38.8 46.5 38.8

20 39.1 38.7 31.0 38.7
21 315 30.1 343 30.4
22 41.1 33.1 33.3 36.6
23 28.3 28.1 29.3 28.2
24 16.4 15.6 17.5 15.9
25 153 15.5 16.9 15.0
26 15.9 17.2 17.7 16.9
27 229 232 26.2 23.0
28 28.9 207.4 180.4 179.2
29 17.1 16.6 33.2 16.9
30 20.9 21.0 23.8 20.8

"Measured in CDCly; "Measured in C;D;N
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Elvl= 3081 methyl”19} correlations2 2 ZF2F 1993} 20
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