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A new oleanane type triterpenoid from Viburnum taitoense Hayata
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Abstract: The chemical constituents of Viburnum taitoense Hayata were investigated using column chroma-
tography silica gel and Sephadex LH-20, efc. Seven pentacyclic triterpenoids were isolated and their structures
were elucidated by spectral data and physicochemical properties as 3/,6f-dihydroxy olean-11,13(18)-dien-28-acid
(1), 3p-hydroxy olean-11,13(18)-diene-28-acid (2), 12-ene-olean-28-acid-3/-palmitate (3), 3f-acetylcocodiol (4),
corosolic acid (5), uvaol (6) and ursolic acid (7). Among them, compound 1 is a new oleanane type triterpenoid and
its absolute configuration was confirmed by single-crystal X-ray diffraction data. Compounds 2-5 were isolated
from this genus for the first time. All the compounds were evaluated for their anti-inflammatory activities in vitro,
and compound 5 showed significant inhibitory activity against nitric oxide (NO) production in lipopolysaccharide
(LPS)-induced RAW264.7 macrophage cells with an IC,; of 25.52 + 0.56 pmol-L"' when compared to the positive
control, quercetin (ICs, of 25.46 + 0.62 pumol - L™).
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W S5y B 19 30 400 A ARG AR, B AHE
T S L O 2 I T R S R SR S R D R AR
AR G B R 5, 2 BA bR MR PR
PUA A DU 5 2 7 TH W AE DI MRS BRI (V
taitoense Hayata) & 33 JB N Z) ), F BT 75,
M 2 A A O RO 2 TR YT RE R P 9 A
HATEETS, IR G AR IR 2 R T, T Sk
& 1AL R BT T, ARSI & AR I AT RGN
WY 5 8, N B IR S E T 1A =i BB
(E 1), 3R LPS % 5 RAW264.7 B i NO ) 41 Jig 15
B TG 1~T RS R, SRR E
BH 14 Xt & A J7 38 (IC5, 18 N 25.46 + 0.62 pumol - L) #
b, &9 5 2o 98 1 NO #3614, FL1C, [E A
25.52 +0.56 pmol - L, Bk &4 1 ioR B 55 11 NO )
FIEE, HIC, [N 44.16 £0.91 pmol - L',

a1 s i, 10% MR- R aRah,
[a]y ~111.73 (¢ 0.50, MeOH); UV (MeOH) 4, (log ¢):
259 (4.51).250 (4.69) nm; IR &7z &SWh & 75k
(3 435 cm™) FFE (1 709 cm™) FLHEWEE (1 630 cm™).
FEJLRN 2 (2 931.2 86541 385 cm™) 2%, HR-ESI-MS
m/z493.328 7 [M+Na]" (calcd. for C4H,,NaO,493.329 4),
FERAEY 53 F 2N Cy Hy Oy, tHE AT N 8.

1411 1) 'TH NMR (500 MHz, pyridine-d;) 3%
(ED, BB 2MNERRT1E S 0y 6.78 (1H, dd, J =
10.5, 3.0 Hz) 15, 5.96 (1H, d, J = 10.5 Hz); 74~ F &
JRFA5 5 0y 1.7641.75.1.66.1.49.1.17.0.96.0.95 (%
3H, s); PA S 2 ANIE S R H 3G 5 0y 4.88 (1H, s) Al 5y
3.54 (1H, dd, J=11.5, 4.0 Hz). H£'3C NMR (125 MHz,

3 R,=H, R,~OCO(CH,),,CH;, R,=H,
R4=CH;, Rs=COOH

4 R;=H, R,=OCOCH;, R;=H,
R4=CHj3, Rs=CH,OH

5 R=0OH, R,=OH, R;=CH3, Ry=H,
Rs=COOH

6 R,=H, R,—OH, R,=CH,, R,=H,
Rs=CH,OH

7 R=H, R,=OH, R;=CHj;, R;=H,
R5:COOH

Figure 1 Structures of 1-7 isolated from Viburnum taitoense

Hayata

pyridine-ds) /& DEPT 135 & /R Z Ak &9 H 30 kA5
G, HPEIANRERES 6 N HERES 84
R EERAE S, HRIMATRES . Hd o 179.4 4
MR FEAS 5, 0. 136.9.133.8.127.6.126.4 HEN Ky
— o FEHE RS S, O 79.1 F1 68.4 HEW g 3% 4 1 K
FIEBRE 5 o AR4E DL A5 B HEI 1 o8 FBF =ms R 21k
G, S X LR A RS, (AW
'H NMR A1 3C NMR #4516 & ¥ 38- 52 5 - 55 R -
11,13(18)- ¥ -28-1 (2)UAH AL, 17 1 7E C-6 it 2 —
PRI, 1X— A B [ € T iE i HMBC 15 LAIESE .

7E 'H-"H COSY i, v WLJii 15 5 6, 6.78 (H-11)
56, 5.96 (H-12)0, 2.26 (H-9); Jii 155 0, 4.88 (H-6)
56, 1.06 (H-5).0, 1.70 (H-7a) LA }% 6, 1.90 (H-78); Ji
F155 0, 3.54 (H-3) 50, 1.21 (H-1a)- 0y 2.00 (H-15).

Table 1 'H NMR (500 MHz) and *C NMR (125 MHz) data of 1 in pyridine-d;. “*Assignments may be interchangeable

No. dy, Mult. (J in Hz) Jc, type No. Jy, Mult. (J in Hz) Jc, type

1 2.00 m 41.0, CH, 16 2.31 dt (14.0, 3.0) 33.8, CH,

1.21m 1.86 dt (14.0, 3.0)
2 2.15m 28.7, CH, 17 - 49.1,C
2.02m 18 - 133.8,C

3 3.54dd (11.5,4.0) 79.1, CH 19 2.80 dd (14.0, 2.0) 41.2, CH,

4 - 40.8,C 221m

5 1.06 d (2.0) 56.5,CH 20 - 33.2,C

6 4.88s 68.4,CH 21 1.74 m 37.9,CH,

7 1.90 dd (14.0, 2.5) 41.0, CH, 1.38 m

1.70 dd (14.0, 3.5) 22 2.67 dt (14.0, 3.5) 36.7, CH,

8 - 414,C 1.56 dt (14.0, 3.5)

9 2.26brs 55.9,CH 23 1.49s 28.4, CH,
10 - 37.3,C 24 1.76 s 18.0%, CH,
11 6.78 dd (10.5, 3.0) 126.4, CH 25 1.66 s 20.5, CH,
12 5.96 d (10.5) 127.6,CH 26 1.75 s 17.9%, CH,
13 - 136.9,C 27 1.17s 20.6, CH,
14 - 434,C 28 - 179.4,C
15 2.24m 26.0, CH, 29 0.96 s 32.8, CH,

1.19m 30 0.95s 24.8, CH,
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5 6y 1.56 (H-22)0y 1.74 (H-21a)-d,, 1.38 (H-218) %>
A AKX AR (E2). f£HMBCIE (E2) 4, i T
55 0, 4.88 (H-6) 5Tk{5 5 Jc 56.5 (C-5).41.0 (C-7)~
41.4 (C-8) F137.3 (C-10) A FEM K; it 7155 6, 1.06
(H-5) 5515 5 0. 79.1 (C-3)-40.8 (C-4).68.4 (C-6)-
37.3 (C-10).28.4 (C-23).18.0 (C-24)AH %, ¥ W 1 £ C-6
MA—NRE. WEW 1S C-3 40L& C-6f7F55E
(RIRE X A4 B, AT 38T ROESY KA & « fEAL &1 1)
ROESY i (& 3) o, Al WL T15 5 6, 3.54 (H-3) 5 i
F15 5 0y 1.21 (H-1a)~dy 2.02 (H-2a)- 6, 1.06 (H-5) K
Sy 1.49 (H-23) A NOE 12K, Jit 715 5 0, 4.88 (H-6) 5
JiFAE 5 0y 1.06 (H-5).0y4 1.70 (H-7a)«dy 1.90 (H-78)
& 6y 1.49 (H-23) 5 NOE #f 3¢, F ¥ H-3 F1 H-6 4 1y
ot RN C-3 M1 C-6 LHIFRILIY Y gAY, R AL &
WY1 B S5 VR R o N 3B, 6B- - FRBE -SRI -11,13(18)-
T -28-12, Ho A KR (3S, SR, 6R, 8R, 9S, 10R, 1458,
178) J& i B S AT S A5 DA E (1 4).

GOOH

HO == 'H-'H COSY
OH /X HMBC
Figure 2 The key HMBC and 'H-'H COSY correlations of
compound 1

Figure 3 The key NOESY correlations of compound 1

KB MTT U020k A% & 90 1~7 % LPS i &
(11 RAW264.7 BETBUNO (i, 45 F 3 81 5 BH Xt
HEH 2 5 (IG5 1l 9 25.46 + 0.62 pmol - L) A EL, L&
Y5 o B B NO g P, FLIC,, 1B 8 25.52 +
0.56 umol - L™, 3tk &4 1 &% H 55 55 /9 NO 1l #i1 7%
P, HIC, 9 44.16 + 0.91 pmol - L (% 2).

Figure 4 X-ray crystallographic analysis of 1

Table 2  Inhibitory effects of compounds from V. taitonese Hayata
on NO production in LPS-stimulated RAW264.7 macrophages.
“Compounds 2, 4, 6 were inactive (< 50% inhibition at 60 pmol-L").
Compounds 3, 7 exhibited cytotoxicity on RAW264.7 macrophages
(cell viability < 50% at 15 pmol - L' and < 20% at 20 umol - L',
respectively). “Values are represented as means + SD based on three

independent experiments. “Positive control

Compound* IC,y/pmol - L' *
1 44.16 £ 0.91
5 25.52+0.56

Quercetin® 25.46 +0.62

LI E

JASCO P-1020 JiE Jt 4% ( H 4 JASCO 4 #l); TU
1901 541 W43 Y6 e B TE (Ab2Y); Spectrum 100 {8
AR 3 21 40 6 3 (35 E PerkinElmer 2 7]); Bruker
DRX-500 1 Bruker ARX-600 1% # 3% 7 % 1% (i +
Bruker 2 #); Agilent G6230 & 17 i [f] i 1% 1% . Agilent
1100-LC/MSD TrapSL Jii # 4% . SuperNova AtlasS2 5. i
T (32 Agilent A 7]). A 3% FFER (100~200
H /% 200~300 H, & 546 T.)7); Sephadex LH-20
(¥fi # Pharmacia A 7)); & (57 10% B iR - £ T VA
FUABFRIEL 43 25 BT AR o o pr 4k

B 7R S TR SR AR B T R R B YA DR T
B AR B E, & 76 H B 20T 7 B B 2 0 I A
RN BA R G RIEHE Viburnum taitoense
Hayata FIF I, M AR AR (465 IM201607) /2T
P8 PR R} K 22 24 2 BE R AR 24 2 S e =5
1 BRSNS

6 7R3 B A 50 kg, VIRE, HIR N 35 E
LR ORISR, Bk TR, F3 R GIHFBRIRBREIEIK
FEIEPOE R, B R R CERRIRYAE . B FHA3
T 80% SRR NI, IR R, L3I, HEIK
80% £ B 13 2 W ek & MR 407 [ET WA 571 )5 15 21 80% LR
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RYRE, ZEH 10 LKIEEG, KSR ]
LT IE T BEAS BEHL 3 IR, B 45 B BRI 06 v 44 [
WO, 33 R QBRI S ik 21 BRI 1Y)
H9F, B AR OBEIEIR B 3L 2.1 kg, BEATRER AT (435 4)
B, AW BE-HEE (1000, 5051, 2501, 1051, 151,08
100) #h P, 433 6 My F1~F6.

WA Fl1 (4904 g) &REIRME GBIE 75 &, B2 ki-&
2 206 (50:1,25:1,10:1,5:1, 121, 0: 1) KRS, 43
B 7N FIA~F1G. 4y FIC (64.4 g) & I EHER
FEERE 5, 2 Cbi- 4R 45 (10020, 50:1,25:1, 101,
1:1) Bf YRR, 4 Sephadex LH-20 (517 - H BE =
1:1) 4litk, 1524k &4 3 (80.5 mg). 4 (30.7 mg); Vit
FID (58.4 g) & )k Sk e bk a1k, 3 - LR L
(50:1,25:1,10:1, 551, 1:1) B6FE Ve, 74 Sephadex
LH-20 (A fi-HEE=1:1), 13 254 2 (65.0 mg). 6
(87.4 mg).

Tty F4 (460.9 g) 21k KA (5385 73 B8, — & H -
FI (40:1,30:1,20:1, 101, 1:1) BEEEwEf, 193] 94
TSy FAA~F4L. it FAA (16.4 g)% S 2 Tk A i
B, AR 2R 28 (5001, 4001,30:1,20:1,10:1,
1i1) BEEEVEME, — SUH k- B (10000, 5011, 25: 1,
1001, 1:1) 8 B e, 74 Sephadex LH-20 (& 1/ H
fE=1:1) 4lifk, 5L &9 7 (800 mg). i F4B (7.6 g)
SR GRS, ZE P-4 4B (5001,
40:1,30:1,20:1,10:1, 1:1), FH4 LR L B5 5 45 i 2liqk,
BILEY)5 (43.1 mg). W4y FAD (74.6 g) & R HHER
g &, & - HEE (10001, 50:1,25:1, 1011,
1:1) B B e Jid, 75 48 Sephadex LH-20 (&1 - H =
1:1) FJG/K B H 25 At 3 216 541 (30.4 mg).

2 HEMEE

&1 Tkt i, 10% BiER 2.1 &t 4R 41
[a]s ~111.73 (¢ 0.50, MeOH); IR (KBr, cm™) v,: 3 435,
2931,2865,1709,1630,1457,1385,1265,1193,1130,
1 048, 856, 772, 747, 630, 572; HR-ESI-MS 4 H 5 F
B 1 & m/z 493.328 7 [M+Na]* (i % 14 C,,H,NaO,
493.329 4), 2 'H NMR F1 *C NMR 45 5% 1.

WA VAR -FEE (1:1) IR SR, ik
—HME KN 0.13 mmx0.12 mmx0.11 mm & 5% H T
X-H ST 256, 7 SuperNova AtlasS2 H i fiT 5 4%
WACEE AT 55 9 P B, Cu Ko B8 5T (WK 2=1.541 84 A),
7E 6.094°<20<147.278° Y5 B N, Lh w20 14 77 X, 7
100.00(10) K FILUTEER] 17 681 4Nt 4, Horb 5 506 4
NS AT R B [1220(1)], R(int)=0.032 7, R(sigma)=
0.0323. WAEWBIERS &R, TR NP2,2,2,, LS

#: a=6.623 46(11) A, b=14.554 1(2) A, c¢=29.008 4(5) A,
a=90°, f=90°, y=90°, V=2 796.36(8) A3, Z=4, D~
1.194 g-cm?, u(Cu Ka)=0.621 mm', F(000)=1104.0.
I RN I SAR SE R, F AR N aRIEAB IR 45,
T 4 i 25 XL 74 R=0.037 6, wR=0.095 9, Hix Kk 5
/0N PR PR T8 B U 1) v B 9331 R 0.29, —0.20 e/A, flack
ZH0N-0.10(8).

B 2~7 R TR BV, AR ik v Ha A B
A 5T 43 300 %5 5 R 3B- 3 B SRR -11,13(18)- - Jdi-28-
T2 (2)10 12-075 -5 B R -28-FR -3 -AF LR B (3)11>141.38-
CBE T R B ()RR ER (5)U RE R EE (6)!'I RN BE
B ()9,
3 KEM1~73 LPSiFES A RAW264.7 A NO HY
HHI1E A

HE 0T B AR K 1 RAW264.7 20 i B 0 55 g 4 =2
FF 1x100A4, B4 FL 100 pl 40 A S 3 Rl T 96 FLAR A,
1E37 °C5% CO, M T 1 #7224 h )5, B %6, LA AR
FE A & 1~7 (5~60 pumol- L) VE H - T- RAW264.7
YA 24 h, MTT ¥EAS AL & 20 % 40 v P s o
W, ANFR B Ak & W16 FH T LPS 5 S 40 24 h 5, 1K
NO 77 &5 15 B, A6 0 40 R i NO (1 75 &L, B AR (U
T 540 nm R FRIIRO EAEL, FH0AE 428 R 910 A Sk 5
% Inhibition=[1-(4mpte Aptan)’ (Amoder Aptan)] X100, Hrp
it 1z 2% N BE 1t R
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