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Abstract

Isolation and structure determination of some triterpenoid compounds from
the roots of Aucuba japonica Thunb.

Jin Qing-Long

Advisor : Prof. Woo Eun—-Rhan Ph.D.
Depar tment of Pharmacy,

Graduate School of Chosun University.

Aucuba japonica Thunb (Cornaceae) is an evergreen shrub that is
distributed throughout Korea (Ulleng, Jeju, Chonnam, Kyungnam) and Japan.
Previous studies on the leaves of A. japonica, some iridoid compounds, such
as aucubin, aucubigenin were reported. During our search for the
phytochemical constituents of the methylene chloride soluble fraction of the
roots of A. japonica, six triterpenoid compounds and one steroid compound,
friedelin (1), 3a-hydroxy-2-friedelanone (2), B-sitosterol (3), canophyllol
(4), oleanolic aldehyde acetate (5), ursolic acid (6), pachysandiol A (7)
were isolated by the repeated silica gel, Sephadex LH-20 and MCI gel column
chromatography. The chemical structures of compounds 1-7 were determined by
the basis of physicochemical properties and spectroscopic methods such as 10
and 20 NMR. These compounds were isolated from this plant for the first time.
For the isolated compounds, the inhibitory activity of IL-6 production in
TNF-a stimulated MG-63 was examined. Among the isolated compounds, 3a
-hydroxy-2-friedelanone (2) showed potent inhibitory effect on IL-6
production in TNF-a stimulated MG-63.
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IL-62 &84 ZZEO| 22D W MAZEH el I K| SEEEN SSEA
Zd 2E HEs |ddotes A2 AT Ol0 28 FE AR BENEHAHAMU

CH. (21-23)

(etd 2 dFR0M=E AMLURE2 2 CHLIL.E= 222 H triterpenoids 65

(friedelane type 4Z, oleanane type 13, ursane type 1&) It sterols 15 &
clotACt. &2 =cl= open column chromatographyE &ot O0IFHF L, &<
& ZA(NWR)O 25t 2RI E4ERD 2SS BIWE EUZE 6t A=t
SHCACH. 28t Compound 1, 2, 40 CHoll MG-63 MIZUHIA IL-62 R2I&E (%)
E ZESH Z compound 2= MG63 NMIE=ZREH [L-62 ®R2IJt X3 24Ad=
Ao Z LES 20 Compound 2 Off CHEH IL-62 Rel8T= 17.07£1.4 %2 LIEt
SHCE.



1. ez
MG ol=2= AU (Aucuba japonica Thunb.) EE2le= XM OIStW oFsSHYS!

) = o
ol ®EJtel SF BIFES HM AEGIUCH, B2 Z&HSD

2. A=t & D]

2-1. A<
® =0
£ 2 2EE AMA2 18 AMAS AIZoIJA2MH, TLC2H chromatography& Al
A2 12 L= S2 AMYS AEoHUTH

(@ Packing materials
Column chromatographyll packing materialZ& Kieselgel 60(63 7200 um,
Art. 7734, Merck)2t Kieselgel 60(40-63 um, Art. 9385, Merck), Lipophlic
Sephadex LH-20(25-100 um, Lot 81K1092, Sigma), LiChroprep RP-18(40-63 um,
L610400 138, Merck), MCI gel CHP20P(75-150 w, Mitsubishi Chemical

Corporation) S2 AIE0lULCtH.

® TLC
Thin layer chromatography@ plate= precoated silica gel 60 Fass
plate(layer thickness 0.25 mm, 20x20 cm. Art. 5715, Merck)2t precoated RP-18
Fosus plate(layer thickness 0.25 mm, 20x20 cm, Art. 5423, Merck)E Aot
Ct. prepartive thin layer chromatography (PTLC)&& plate= precoated silica
gel 60 Fuxss plate(layer thickness 0.5 mm, 20x20 cm, Art. 5744, Merck)<t
precoated RP-18 Fasss plate(layer thickness 1 mm, 20x20 cm. Art. 5434, Merck)

£ AMEoIRUL.



2-2. I\l

A0 AFES J1J1= TSt 2L,

IR : JASCO FT/IR-300E (Jasco Co., Japan)

UV @ JASCO V-550 (Jasco Co., Japan)

FAB-MS : JMS 700(JEOL)

'"H-NMR : Varian Unity Inova 500 Mz and 300 M

"C-NMR : Varian Unity Inova 125 Wz and 75 M

Polarimeter : AUTOPOL® IV automatic polarometer
(Rudolph Research Flangers, NJ 07836)



AU (Aucuba japonica Thunb. )& 2l 1kgS MeOH 9 £ 2 80T OIA 3AIZ2HAN 3
30 Z2H AEGIHAH F b, 22 ==0610 243.3249°2] MeOH extract £
AHARALCH., 0|5 =542 &S Eoll] methylene chloride, ethylacetate(EtOAc),

=
n-butanol (BuOH) =A2 HEXE 2HOZ 22 oIUCH. (scheme |).

3-2. CHLCl, S S22 H compound2 &l

AL E2] MeOH, CH.Clo, EtOAc, n—BuOH & H0 Z&0l CHet IL-6 =2l X of
SHES ZME 2 CHCl, 220N E40| LIEtSCH. OIE BIE2 2 AUR el
O CHLIl, ZECZRH 22 Mol 42 I8 222 2otk 2 2482 AlE
ot AL,

CH.Cl2 fr. 592 silica gel 602 0I&6tH column chromatographyS & AlGHRCH
HES AMEsH MIHE0= Hexane: Ethylacetate=100:1~1:1 MeOH =22 SIS =0
FOHA B 8 22H

SANIILD 220 ZE S TLC patternOll et sALSH AS2
ol sub-fr.2 ULt (scheme 1)

O X stet==2 2J| ?A6tH CHLle fr. 5g= Hexane, Ethylacetate &0 HIZ
04 silica gel 60 2 0I&8t open column chromatographyE & AIGHH 54

=
238l AACH scheme I).



MeOH ext.
(243.324q)

Suspend with H,0

Fractionation with CH,Cl,

CH,Cl, frac.
(23.608g) H,O layer

Fractionation with EtOAc

EtOAcC frac.
(7.353g)

H,0 layer

Fractionation with n—-BuOH

n—BuOH frac.

(28.4010)

H,0 frac.
(184.6569)

Scheme | . Extraction and fractionation of the MeOH extract from

Aucuba japonica Thunb.

CH:Cl; ext. of Aucuba Japonica (5g)

Silica gel C.C
Hexane - Ethyl Acetate=100: 1 —1-1
100% MeOH
1 c2 c-g C9 - c22
(336mg) (280mg) (180mg)
. Silica gel C.C. Silica gel C.C.
@ 8 8
Sitcagel GO = Hexane : Ethyl Acetate=30:1 —1:1 Hexane: Ethyl Acetate=30:1 —1:1
Hexane - Ethyl Acetate=30 - 1 —1:1 100%MaDH 100°aMaDH
1002 Me0H e e
10

Compound 1 ‘

1 R :
(17.49m

)
MCIgd

Compound 4
Qmg)

(63mg)
Compound 2 Compound 3
(10mg) (13mg)
Scheme 1. Isolation of compounds 1-4 from CH:Clo extract of

Aucuba japonica Thunb.

6_



CH:Cl; ext. of Aucuba Japonica (5g) ‘

Silica gel C.C
Hexane : Ethyl Acetate=100: 1—1-1
100% MeOH
C-1 c-2 5 C-3 C-6
(286mg) (252mg) {1438mg)
i Silica gel C.C. Silica gel C.C.
ShésgCl, 100% Chloroform - HEQ0:1-1:1)
11;5:\[ et MeOH washing MeOH washing
% Me ‘ ‘ ‘ ‘
1 2 3 4 3 [ 2 3
i ) oz I g) (672.74mg)
P Silica gel C.C.
(68.54me) E: 8y H:E(100:1-1:1)
1 Silica gel €.C. shin, MeOH washing
Hexane : Ethyl Acetate=40:1—10:1
2.51lica gel gl C.C
100% methylene chloride i 5 b
Compound 5 oo T & 1 - 3 . 11
v (10.24mg) .
(1.93mg) (4.34mg)
silica gel C.C
C:M(30:1) silica gel C.C.
2times C:M(50:1)
2 times
Compound 6
(1.35mg) Compound 7
(1.08mg)

Scheme Ill. Isolation of compounds 5-7 from CH:Cl. extract of

Aucuba japonica Thunb.



3-2-1. Compound 12 2¢2l
Subfraction D-2(64.9mg)E Hexane : Ethyl| acetate (50 : 1 — 1 : 1) &
2192 Silica gel 60 (40-63 mesh)S O0IE6t0 open column chromatographyE &l
AMOHACH. 222 silica gel 60 Fau, RP-18 Fosy TLC pattern2z =QIGEH
compound1(63mg)S L ACt. Compound 12 UWEHIFE (245 nm)OIA 242+o] S=

I
Ch. 10% SAMEROCZ LM BIUS B E2 FEMS UEHHLH

=

HE

X
A

2

ol

i
4]

Compound 1

Colorless needles

Molecular formula : CgoHsoO

Molecular weight : 426

MP : 267-269 C

EIMS m/z (% rel. int.) 426[M]*(15), 411 (10), 341 (13), 302 (27), 273 (100)

[alo® : -75.8" (CHCIs)

W Apax (MeOH) nm : 333

IR vaax (KBr) cm™ : 2932, 2862, 1714, 1454, 1389, 1223, 1180, 1040

'H-NMR (500 MHz, CDCls) &
2.39(1H, ddd, J=14.0, 5.3, 2.0 Hz, H2a ), 2.30(1H, m, H-2B), 2.25(1H,
m, H-4), 1.97(1H, m, H-1a), 1.75(1H, m, H-6a), 1.68(1H, dd, J=12.0, 5.2
Hz, H-1B), 1.22(1H, m, H-19), 1.18(3H, s, CH:-28), 1.05(3H, s, CHs-27),
1.01(3H, s, CHs26), 1.00(3H, s, CHs=30), 0.95(3H, s, CHs~29), 0.89(3H,
d, J=6.8 Hz, CHs=23), 0.87(3H, s, CHs—25), 0.72(3H, s, CHs24).

"®C-NMR(125 MHz, CDCl3) &
213.1(s, C-3), 59.4(d, C-10), 58.2(d, C-4), 53.0(d, C-8), 42.7(d,
-18), 42.1(s, C-5), 41.5(t, C-2), 41.2(t, C-6), 39.6(s, C-13), 39.2(t,
-22), 38.2(s, C-14), 37.4(s, C-9), 36.0(t, C-16), 35.6(t, C-11),
3(t, C-19), 35.0(q, C-29), 32.7(t, C-21), 32.4(t, C-15), 32.0(q,
-28), 31.8(q. C-30), 30.5(t, C-12), 29.9(s, C-17), 28.1(s, C-20),
2(t, C-1), 20.2(s, C-26), 18.6(q, C-27), 18.2(t, C-7), 17.9(a,
C-25), 14.6(q, C-24), 6.8(q, C-23).

35.
22.

_8_



3-2-2. Compound 2, 32| &¢c|

Subfraction D-8(59.1mg)S Hexane : Ethyl acetate (30 : 1 — 1:1) Z20HZAH
O©Z Silica gel 60 (40-63 mesh)E 0l=2dl0M open column chromatographyS A&l Al

=
UCH. 222 silica gel 60 Fosa, RP-18 Foss TLC pattern2 = EQIGIHH Z2I&
SOl et 100He 2&e =z LSALCE.

FZEE =& 0-8-4(17mg)2 90% MeOHZ Z0MEX2AH2=Z &t Sephadex LH-202
omg)E LAUCH. 0 SEES W
=7

WoT WA Al FPMOEZ

umn chromatographyE 4! AlGH compound

2(1
245 mm)OIlA 2t2tel S5 EACH. 10% a4t

0 00
ro
D
S 2

25 E = D-8-8(8Img)S 90% MeOHS 20 XAH2SZ ot MCI gelS
Column chromatographyS & AlStO! compound 3(13mg)S L RUCH. 0] 3tstE U
ZH(245 nm) b EIFE(365MM)0IA 25 E2E 20lAl =0, 10% EA2HOZ g

MOAl 2BMOZ LIEHLHCL.

Compound 2

Colorless needles
Molecular formula : CaoHsoO2
Molecular weight : 442

MP : 254 C

[a]® @ =7.4° (CHCI3)

'H-NMR (500 MHz, CDCls) &
3.82(1H, ddd, J=11, 3.5, 1 Hz, H-3), 2.53(1H, dd, J=13.8, 3 Hz, H-1a),
2.40(1H, ddd, J=13.5, 14, 1 Hz, H-1B), 1.85(1H, dt, J=13, 3 Hz, H-6
o), 1.17(3H, s, CH28), 1.05(3H, d, J=6.5 Hz, CHs—23), 1.03(3H, s,
CHs—24), 1.01(3H, s, CHs26), 0.99(3H, s, CHs-29), 0.98(3H, s, CHs—27),
0.94(3H, s, CHs=30), 0.89(3H, s, CHs—25).

BC-NMR(125 MHz, CDCls) &
211.9(s, C-2), 77.0(d, C-3), 60.4(d, C-10), 54.5(d, C-4), 53.1(d, C-8),



42.7(d, C-18), 40.6(t, C-6), 39.6(s, C-13), 39.2(t, C-22), 38.3(s,
-14), 38.1(s, C-5), 37.6(s, C9), 36.1(t, C-1), 35.9(t, C-16), 35.3(t,
-19), 35.0(q, C-80), 35.0(t, C-11), 32.7(t, C-21), 32.3(t, C-15),

a, €-28), 31.7(a, C-29), 30.3(t, C-12), 30.0(s, C-17), 28.1(s,
20.2(a, C-26), 18.6(q, C-27), 17.6(t, C-7), 17.4(a, C-25),

a, C-24), 10.8(a, C-23).

(
14),
19),
A
-20),
A
Compound 3

Colorless needles
Molecular formula : CagHsoO
Molecular weight : 414

MP : 136-137C

[0]0® : =85" (CHCIs)

'H-NMR (500 MHz, CDCls) &
0.68(3H, s, CHs~18), 0.81, 0.83(3H each, d, J=6.6 Hz, CHs~26,27),
0.86(3H, t, J=7.2 Hz, CHs29), 0.92(3H, d, J=6.6 Hz, CHs-21), 1.01(3H,
s, CHs=19), 3.52(1H, m, H-3), 5.35(1H, br d, J=5.1, H-6).

BC-NMR(125 MHz, CDCl3) & :
140.7(s, G-5), 121.7(d, C-6), 71.8(d, C-3), 56.7(d, C-14), 56.0(d,
C-17), 50.1(d, C-9), 45.8(d, C-24), 39.7(t, C-12), 42.3(t, C-4, d,

-13), 37.2(t, C-1), 36.5(t, C-10), 36.1(d, C-20), 33.9(t, C-22),
9(t, C-7, d, C-8), 31.6(t, C-2), 29.1(d, C-25), 28.2(t, C-16),
.0(t, C-23), 24.3(d, C-15), 23.0(t, C-28), 21,0(t, 1), 19.8(a,

-27), 19.4(aq, C-19), 19.0(a, C-26), 18.8(a, C-21), .0(t, C-29),
(

1.8(q, C-18).

3-2-3 Compound 42| ¢
Subfraction D-9(180mg)S Hexane : Ethyl acetate (30 : 1 — 1:1) 2
O©Z Silica gel 60 (40-63 mesh)2 0I=2dl0M open column chromatographyS A&l Al

=

HZE A

_10_



OtRACH. 22+9| silica gel 60 Fass, RP-18 Fusq TLC pattern@ 2 EQISHH =cl&
HSOl e 10018 2222 USACH. 1O =0-9-7 222 90% MeOHS S0 Ex2AH2
Z Gt0 MCI gel2 0I&8F Column chromatographyE &lAISt0! compound 3(13mg)S
AACH. O St&t=2 UEIHE (245 mm) Db HIHE(365mM)HA 2F S5 201X &
=Ch 10% SaZHoz M Al ZMOZ LIEHCY.
Compound 4
Colorless needles
Molecular formula : CaoHso02
Molecular weight : 442
MP @ 282-283 C
[a]o® : -28.2° (CHCIs)
'H-NVR (500 MHz, CDCl3) &

3.63(2H, s, CH:0H-28), 2.39(1H, ddd, J=13.5, 5, 2 Hz, H-2a), 2.30(1H,

m, H-2B),

2.25(1H, m, H-4), 1.

13(3H, s, CHs=26), 0.99(3H, s, CHs-30),

0.98(3H, s, CH=29), 0.91(3H, s, CH=27), 0.88(3H, d, J=6.5 Hz, CH-23),
0.87(3H, s, CHs25), 0.72(3H, s, CHs24);
"“C-NMR(125 MHz, CDCls) & :
213.2(s, C-3), 68.0 (t, C-28), 59.5(d, C-10), 58.2(d, C-4), 52.5(d,
C-8), 42.1(s, C-5), 41.5(t, C-2), 41.2(t, C-6), 39.4(s, C-13), 39.3(d,
-18), 38.1(s, C-14), 37.4(s, C-9), 35.4(t, C-11), 35.1(s, C-17),
34.5(t, C-19), 34.2(q, C-30), 33.3(t, C—=22), 32.8(q, C-29), 31.4(t,
21), 31.2(t, C-15), 30.1(t, C-12), 29.1(t, C-16), 28.1(s, C-20),
22.2(t, C-1), 19.2(q, C-26), 19.1(q, C-27), 18.2(t, C-7), 18.1(a,
C-25), 14.6(q, C-24), 6.8(q, C-23).

3-2-4 Compound 52| ¢l
Subfraction C-2(286mg)= Hexane
©2 Silica gel 60 (40-63 mesh)= 0/

: Ethyl acetate (20 :

=

1T—-1:1) 2

ol(d open column chromatographyE &l Al

[Es=

[
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OtRACH. 22+9| silica gel 60 Fass, RP-18 Fusq TLC pattern@ 2 EQISHH =cl&
ATl et 50He 2Eoez USsACH. OF C-2-2(68.54mg) 2 Hexane : Ethyl
acetate (10 : 1)E &I ZSO0HZ Silica gel 60 (40-63 mesh)E O0I&3t0 open
column chromatographyE & AlGt] 100% methylene chlorideE HIHEOHZ Silica
gel 60 (40-63 mesh)2Z & MGt compound 55 L UCH. Ol SH&t=2 UVEHIFE (245
nm) b HIFEH(365mM)IA 2F E4E2 B0IA Rl 10% SASHOZ A Al

WIHMOZ LIEHHCEH.

Z

Compound 5

Colorless needles
Molecular formula : CsoHso03
Molecular weight : 482

MP : 225 C

[a]p® : 459.0° (CHCIs)

'H-NMR (500 MHz, CDCls) &
9.40(1H, s, -CHO, H-28), 5.34(1H, t, J=3.5 Hz, -C=CHCH-, H-12),
4.49(1H, dd, J=7.5, 8.5 Hz, —CH(COCHz)CH—, H-3), 2.63(1H, br dd, J=4.5,
13.5 Hz, —CHCH:CH=), 2.05(3H, s, COCH;=3), 1.13(3H, s, CHs—27), 0.93(3H,
s, CHs25), 0.92(3H, s, CH=29), 0.91(3H, s, CHs-30), 0.86(3H, s,
CHs—24), 0.74(3H, s, CHs—26).

"®C-NMR(125 MHz, CDCl3) & :

207.5(d, C-28), 171.0(s, 0COMe), 143.0(s, C-13), 123.1(s, C-12),
80.9(d, C-3), 55.3(d, C-5), 49.1(s, C-17), 47.5(d, C-9), 45.5(s, C-13),
.7(d, C-18), 40.4(s, C-14), 39.6(s, C-8), 38.1(t, C-1), 37.7(s, C-4),
36.9(s, C-10), 33.1(t, C-21), 1(q, C-29), 32.7(t, C-7), 30.6(s,
-20), 28.0(q, C-23), 27.7(t, C-12), 26.7(t, C-15), 25.5(q, C-27),
23.5(t, C-2), 23.4(t, C-11; g, C-30), 22.1(t, C-16), 21.3(q, OCOMe),

2(t, C-6), 17.0(q, C-26), 16.7(q, C-24), 15.4(q, C-25).
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3-2-5 Compound 62| 22l
Subfraction C-5(252mg)E chloroform : MeOH(100%C — 100%MeOH) E0Hx=2H42
2 Silica gel 60 (40-63 mesh)2 OI&3t0 open column chromatography&
RUCH. 22| silica gel 60 Fusa, RP-18 Fass TLC pattern22 =QIGHH =cl&E &
Col el 50 2Eoz USsACH. OF C-5-3(28.01mg)= Hexane : Ethyl
acetate : MeOH (5 : 1 :0.1)2 &I{ S0HZ Silica gel 60 (40-63 mesh)2 0l &3t
04 open column chromatographyE & Alotd chloroform @ MeOH(50:1)2 HMIIES0HZ
Silica gel 60 (40-63 mesh)2=Z &AHIGHH compound 62 ZAULCH. O &S U
ZH(245 nm) Db ZIFEH(365M) UM 2F E4+E 201X 2=l 10% SaEdHo=z Y

M OAl SBMOZ JEILH}

Compound 6

White amorphous powder

Molecular formula : CaoHagOs

Molecular weight : 456

MP : 288-289 C

EI-MS m/z 456 [M]*

IR vhax (KBr) cm™ : 3440, 2920, 1690, 1379, 1030

'H-NMR (500 MHz, CDCls) &
5.5521(1H, pseudo-t, J=3.5Hz, H-12), 3.487(1H, dd, J=6.4Hz, 9.4Hz,
H-3), 2.668(1H, d, J=11.5Hz, H-18), 2.356(1H, ddd, J=3.8, 5.7, 10.8Hz,
H-11b), 2.149(1H, ddd, J=4.1, 13.6, 14.1, H-15a), 1.274(3H, s, H-27),
1.254(3H, s, H-23), 1.084(3H, s, H-25), 1.052(3H, s, H-26), 1.028(3H,
d, J=6, H-29), 0.976(3H, d, J=6.5Hz, H-30), 0.913(3H, s, H-24).

"®C-NMR(125 MHz, CDCl3) & :
180.3(s, C-28), 139.6(s, C-13), 126.0(d, C-12), 78.5(d, C-3), 56.2(d,
C-5), 53.9(d, C-18), 48.4(s, C-9), 48.4(s, C-17), 42.9(s, C-14),
40.3(s, C-8), 39.9(s, C-4), 39.8(d, C-19), 39.8(d, C-20), 39.4(t, C-1),
37.8(t, C-22), 37.7(s, C-10), 33.9(t, C-7), 31.4(t, C-21), 29.2(q,
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C-23), 29.2(t, C-15), 28.5(t, C-2), 25.3(t, C-16), 24.3(q, C-29),
24.0(t, C-11), 21.8(gq, C-80), 19.2(t, C-6), 17.9(q, C-29), 17.8(a,
C-26), 17.0(a, C-24), 16.1(q, C-25).

3-2-6 Compound 72| &2l

Subfraction C-6(1438mg)2 Hexane : Ethyl acetate (20 : 1 — 1:1) 0=
©Z Silica gel 60 (40-63 mesh)2 OI=235t0 open column chromatographyS & Al
OfUCH. 2r2t9l silica gel 60 Fosa, RP-18 Fass TLC pattern2& QoW Zcl&
ATl et 50He 2Eoez USAC. 1F C-6-2(68.54mg)2 Hexane : Ethyl
acetate (100 : 1-1:1)& NI S0Hx Silica gel 60 (40-63 mesh)E OIZ35t0
open column chromatographyE & AlotL) chloroform : MeOH(50:1)2 &IHE0=Z
Silica gel 60 (40-63 mesh)2=Z &GN compound 72 ZACH. Ol St&ES UVEHTY
ZH(245 nm) Db ZIOFEH(365MM) UM 2F E4+E 201X 2=Ch. 10% SagdHo=z Y

ANl ZMOZ LIEFLICE.

=

[

Compound 7

Colorless needles

Molecular formula : GaoHs202

Molecular weight : 444

MP : 283-284.5 C

EI-MS m/z 444 [M]*

IR Vaax (KBr) cm™ : 3460(br OH), 2924, 1520, 1380, 1350, 1050, 1040, 1020

'H-NMR (500 MHz, CDCls) &
3.544(2-H, m), 3.984(3-H, m), 1.18(3H, s, CHy28), 1.01(3H, s, CHs—26),
0.99(3H, s, CHs27), 0.99(3H, s, CH:-30), 0.95(3H, s, CH—29), 0.94(3H,
d, J=6.8 Hz, CH;~23), 0.94(3H, s, CHs—24), 0.85(3H, s, CH:-25).

BC-NMR(125 MHz, CDCl3) &
76.5(d, C-3), 71.4(d, C-2), 53.2(d, C-10), 52.242(d, C-8), 43.6(d,
C-4), 42.8(d, C-18), 41.3(t, C-6), 39.7(s, C-13), 39.3(t, C-19),
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38.4(s, C-14), 37.8(s, C-5), 36.5(s, C-9), 36.0(t, C-16), 35.5(t,
c-11), 35.3(t, C-19), 35.0(gq, C-30), 32.8(t, C-21), 32.3(t, C-15),
1(a, C-28), 31.8(q, C-29), 30.6(t, C-12), 30.0(s, C-17), 28.2(s,
-20), 23.9(t, C-1), 20.1(a, C-27), 18.7(a, C-26), 18.1(a, C-25),
5(

5(t, C-7), 15.9(a, C-24), 10.9(q, C-23).

4, Melgs
4-1. MG-63 cell lineOlM IL-62 =l &0l

NIEZZ== 10% FBS (fetal bovine serum)Jt Z&HE DMEM (Eulbecco's Modified
Eagle Medium) BHXIE ArESt0 37C, 5% C0» incubatorOlAl culture dishOl 4
Al2I MG-63 NIZE 24-well plated]l HAL2 HME(3x10)E 500 wa HEF &
o2 S92t incubationdt HHARIE WHMGSHACEH. OG0 TNF(Tumor Necrosis
Factor)-a 2 SRB assayS Soll 22 HNESHO0| = =52 sampleg Helst &
37°C incubator Ol A BHEESH = 24A12F0F 48A12F S 2828 70 weA HHXIE THF St
HES SRS %B-well plateOl X+ anti-body 100 #4(anti-human IL-6 2 4g/mé
in 0.1 M NaHCO;)E E2 = 4TOH A overnightdtd 1Xt anti-bodyJt 96 well
platefl 2&EEE oIACH. 22X L2 11X anti-bodyE NOLHI|  <IoH
washing solution [0.05% Tween 20 in (PBS) phosphate buffered saline] 100 w4
3 MO{H = blocking solution (3% bovine serum albumin (BSA) in PBS) 200 x£
g XMclotl A=20A 2AI12t St Z X8 = washing solution 200 #£2 28 A0
Ct. RA0IM 24A12 =2+ 48A12F =0 THHFEH HH M 50 #2 blocking solution
ME 201 20 M 4A2F £= 4COHM overnightdtOd 1Xt anti-bodyet Z & ot
= OFRUCH. 100 #£2] washing solution@2Z 4% MNAHS = 100 #2 2%t
anti-body (biotin conjugated rat anti-human IL-6 1 #g/m¢ in blocking
solution)S &Ot Gl 4582 St ZE A2l § ZE X %2 2X anti-bodyE 100
42| washing solution@Z 681 MIZot AO{HCH. 100 42| Streptavidin HRP
(0.1% BSA, 0.05% Tween 20 in tris buffered saline, pH 7.3)E &JIot0 2082 S
oF ZEAIZI S washing solution@& 6%  MIESHCE. TMB (Tetra Methyl
Benzidine) 100 ©“E 20 ZMAI2I Al micro plate readerE ALESHO! 450 nm
MM SHEE SHOIRUCH. 1% DMSO2F TNF-a (15 ng/me)Jt SEUHAES M hIL-6

OII

=

(@]
(@}

in
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= dexamethasone2 Al

H
MHH
o
A
HU

IREeH &g
=

o ReI¥=(%)E control& &
olRCH. IL-629 $Sc2l, &2 control0l CHst ACHEQI IHME =, (rate of
sanple reaction/rate of control)x 10022 HAl5HCH, )
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1. Compound 18 X

Compound 12 Mol HAAN JIESSZAM 10% SAZHA 2|5t F=EMO=Z
SEAEICH R spectrum® 2862 om 'OlAl CH, 1714 cm'0f
CHp, 1389 cm 'OlAl CHs ZETHE 22 =FHE 2 UA2H, H-NMR dataZ2 28 &
0.72(3H), 0.87 (3H), 0.95 (3H), 1.00 (3H), 1.01(3H), 1.04 (3H), 1.18 (3H)0IA
702l angular methylJIJt singlet2, & 0.89 (3H) OGIA 1JH2l secondary methyl
J1Jt doublet (J=6.8 Hz)& LIEFLID QUCH. S5 C-NMROIA 30JH2l carbon signal
O LHEHLID A= H2=2 20t triterpenoid HIZ2 stet
H, £61 8 6.80lM friedelane triterpenoid HE0 X
AAE methylJ19 &M & 213.401 A carbonyl group2l =X

L

HWBCZ2S & Hs-23( 8y 0.89)1 C-3(8¢ 213.1, s), C-4(8¢ 58.2, d), C-5(8¢
42.1, s)MOI; Hs—24(8y 0.72)%t C-4(&¢ 58.2, d), C-5(8¢ 42.1, s), C6(8¢
41.2, t), C-10( 8¢ 59.4, d)AIOl; Hs—25(8y 0.87)2 C-8(&¢ 53.0, d), C-9(8¢
37.4, s), C-10( 8¢ 59.4, d), C-11( 8¢ 35.6, t)AtOl; Hs-26( 84 1.01)1 C-8(8¢

53.0, d), C-13(8¢ 39.6, s), C-14(8¢ 38.2, s), C-15(8¢ 32.4, t)ALOl; Hs27
(&n 1.05)4 C-12(8¢ 30.5, t), C-13(8¢ 39.6, s), C-18(8¢ 42.7, d)At

Ho-28( &1 1.18) C-16(8¢ 36.0, t), C-17(8¢ 29.9, s), C-22( &8¢ 39.2, t)At
Hs—29( &1 0.95) 1 C-19( 8¢ 35.3, t), C-20( 8¢ 28.1, s), C-30( &¢ 31.8, a)At
Hs-30( &4 1.00) 2 C-19( 8¢ 35.3, t), C-20( 8¢ 28.1, s), C-30( &8¢ 31.8, q) tor<

= UAASH EIMSOHIM= 2X0I201 m/z 4260l A LHEFSCEH. Ol

St
dataZ Z&tsto JI1=0 2nE 28X 9 Wl friedelin®

2. Compound 229 =

Compound 22 SOl HAZBH SIS=Z2AM 10% SAES MU 2ot FEM2
SMEICH H-NMR dataZ 22 & 0.89 (3H), 0.94 (3H), 0.98 (3H), 0.99 (3H
1.01(3H), 1.03 (3H), 1.17 (3H)OIA 7IHSl angular methylJ|JF singlet2, &
1.05 (3H) OflA 1JH2l secondary methylJ|JF doublet (J=6.5 Hz)2 LIEFLID UL,

2
),
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5k PC-NMROII A 30JHSl carbon signal 0 LIEFLID Qs A 22 20} triterpenoid
HEo slet=ds HAaE = JAJY2M, 531 8§ 77.00A hydroxyl group2 =
Qb & 211.90 M carbonyl group2l EME &CIGHRUCE.

HWBCZ S E C-2(8¢ 211.9, s)2F H-1a(8&y 2.40), H-1B (8 2.53), H-10( &4
1.32)At0l; Hs23( &y 1.05)1 C-3(8¢ 77.0, s), C4(8¢ 54.5, d)ALOl; Hs—24( &y

1.03)2 C-4(68¢ 54.5, d), C-5(8¢ 42.1, s), C6(8¢c 41.2, t), C-10(&¢ 59.4,
d)AFOl; Hs=25( 8y 0.89)2 C-8(&¢ 53.0, d), C-9(&¢ 37.4, s), C-10(&¢ 59.4,
d), C-11( 8¢ 35.6, t)AIOl; Hy26(8y 1.01)3F C-8( 8¢ 53.0, d), C-13(&¢ 39.6,
s), C-14( 8¢ 38.2, s), C-15( 8¢ 32.4, t)AOl; Hs—27( &y 0.98) 2 C-12( 8¢ 30.5,
t), C-13( &8¢ 39.6, s), C-18( 8¢ 42.7, d)AtOl; Hz-28( 864 1.17)1 C-16( &8¢ 36.0,
t), C-17( 8¢ 29.9, s), C22(&8¢ 39.2, t)AOl; Hs- 29<6H099)J_’— -19( 8¢ 35.3,
t), C20(&¢ 28.1, s), C-30( 8¢ 31.8, a)AOl: Hs=30( &4 0.94)1 C-19( 8¢ 35.3,
t), C-20( &8¢ 28.1, s), C-30( 8¢ 31.8, q)AOI2] cross peakE Z=EE S UAH
EIMSOIAd = 201201 m/z 4420l A LIEFSCH. 0l2t 22 2E dataE S&G6HH Dl

=0 209 23x®Y 9 HWato 3a-hydroxy-2-friedelanone@ 2 S5t ACH.

3. Compound 32| FX

Compound 32 SHAHO| 2atA

i
10
@

2 YMECH H-NWR data2 2™ § 0. 85(3H), 0.94 (3H)0ll =22+ H-18, 1901 2|
Qo= methyl group peak?t LIEFSED , & 0.85(3H)0I H-2101 JI12l5t= methyl

group peakdt J=6.6 HzSl doublet® ZHECIQUCH E5F “C-NMROIA 29902l carbon
(o]

signal 0l UEILID ReE HSZ 20t sterol HZQ SIEE222 HASE = JAJYS
H, 6l & 71.40lA hydroxyl groupl Z=ME =0 dIRSH & 121.710 §

140.722H C-52 C-6Al0| OIS Z&2 EME ECIotACH. EIMSOHIA =
m/z 4140l A LIEHSCH. Ol2t 22 2 dataE S&ot0 JIE0 210& X

0.1 o Y WEId B-sitosterol@ =0l SHFIAUCH.
4. Compound 42| 22X

Compound 4= A0 HA4ZH SE=ZH 10% SASHH 26tH ZHe=2
0

LMEICh H-NMR datas E™ 0.72 (3H), 0.87 (3H),
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0.99(8H), 1.13 (3H), OlAl 6IH2l angular methylJIJF singlet2, & 0.88 (3H) Of
M 1JH2l secondary methyl2JIJF doublet (J=6.5 Hz)Z LIEILILD QUAUJ204 angular
methy | 212t StLE HO{ & CHAl 8§3.630M singlet22 UtEHLIE peak2SE OHLES
angular methyl 210t StLE2| hydroxy! groupdt Z&ot0 -CHOHZ B3 ;2 = U
Ch. =8 "C-NMROIM 307H2l carbon signalOl UEIHLD Qs 222 2ot
triterpenoid HE2 Stet=dS HAY = JUUSH, S0l & 68.00A methylene
Ol 2Z & hydroxyl groupll &2t 8 213.200lA carbonyl groupll =IHE =216t
UACEH.

HWBCZ 2 E H:-23( 6y 0.88)1 C-3( 8¢ 213.2, s), C4(8¢ 58.2, d),
42.1, s)ALOl; Hs24( 8y 0.72)2 C-4(6¢ 58.2, d), C-5(8¢ 42.1, s),
41.2, t), C-10( 8¢ 59.5, d)AIOl; Hs25(64 0.87)2 C-8(68¢ 52.5, d),
37.4, s), C-10( 8¢ 59.5, d), C-11( 8¢ 35.4, t)ALOl; Hs=26( &y 1.13)1t
52.5, d), C—13(6c 39.4, s), C-14(8¢ 38.1, s), C-15( 8¢ 31.2, t)AOl; Hs—27
(&n 0.91)4 C-12(8¢ 30.1, t), C-13(8¢c 39.4, s), C-18( 8¢ 39.3, d)ALOI;
Hs—29( 81 0.98) 19( 8¢ 34.5, t), C-20( 8¢ 28.1, s), C-30( &8¢ 34.2, q)ALOl;
Hs~30( &1 0.99) 19( 8¢ 34.5, t), C-20(8¢ 28.1, s), C29( &8¢ 32.8, g)At0|2]
= UAR2B, Sol H28(8y 3.63) C-16(6¢ 29.1, q),
C-17(8¢ 35.1, a), C-18( 8¢ 39.3, g)AtOIS| cross peak =S E -CH0H RIXIE

= UALH. EINSHIMN = ZX0I201 m/z 4420 LIEHSCH. 0l2 28 2E

SESH0 JIEN 2od 28X ® Y ot WG Canophyllol2 SHGHA

C-5(6
Cc-6(8
C-9( 8
C-8(6

2t C-1
2t C-

o
(@]
wn
wn
°
D
[eV)
x
i
il
Mgt

gy
1>

o
0x

o
—
QO

a

5. Compound 52| X%

Compound 5= SAROl FAA RS2 A 10% EASH0 2ot BtMoZ
SHAEICH H-NMROIIAL 9.40 ppm aldehydedt 2SI A0, 4.49 ppmOil A 3
protonO| double doublets@ 2 LIEIG20, 0l &22 3™ proton2 MAHE shift
= acetylJIJt ABEZOH USES AlAtH =10 QUCH. angular methylJIE EHE
0.74ppm2| singlet2 Hs—26, 0.85 ppm2 & Hs—23, 0.86 ppmQ 22 Hs—24, 0.91
ppml A2 Hz-30, 0.92 ppm2 A2 Hs-29, 0.93 ppme {2 Hy—25, el 1.13
ppme A2 H2722 FHLACH. “C-NMROIA & JHOl acetatel] EtAS HQI5tD

0
ton
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3002l carbon signalOl LIEILID) A= A= 20t triterpenoid HIZ2 SHet=<
2 oA = U/UCH. Sadl & 171.00lA acetyl groupll =Mt & 207.50A
aldehyde groupll E=ME SCIGIU2MH 6 123.18t & 143.022%H (C-12%2+ C-13
MOl OIS Z&2 EME #0215 :

HWBCZ 2 E -0COMe( 8¢ 29.1, s)2t H-3( 6y 4.49), H-23( 84 0.85), Hz—24( &4
0.86) AtOl; H-28( &4 9.40) 3t C-17( 8¢ 49.1, s), C-18( &8¢ 41.7, d)2 cross peak
Z2H -0C0Me, CHO ®IXIE =HEE = UJALL. EIMSHIA= 2 X0I=201 m/z 44201
AN LIEFGCH 012 22 2E dataZ Z&6H0 JIZ0 208 28X bl

ot Oleanolic aldehyde acetateZ SHOIRULEH.

[o]]

6. Compound 62 #X

Compound 6= Aol SHHEZL SIES=ZAM 10% SN0 25t0 =842
2 ZMECEH R spectrum 3460 cm 'OlAl OH, 2920 cm 'OlAl CH, 1690 cm™ Ofl A
C=C, 1379 cm 'OlA CHs =EMES 22t =HE £ UA2DH, H-NWR dataS BH &

0.91 (3H), 1.05 (3H), 1.08 (3H), 1.25 (3H), 1.27 (3H), OIAM 5IH2 angular
methyl 21Dt singlet2, & 0.98 (3H)2t 1.03 (3H)OIA 2JH2| secondary methy! 2|t
doublet (J=6.5 Hz)2 LIEFLID RUACH. E3t “C-NMROIA 307H2| carbon signalOl
LIEHLED U= H2E EO0F ursane HE2ltriterpenoid 3tef=2S MY = U
U[OM, 531 & 78.50A hydroxyl groupll =2t &6 180.30lA carboxyl group
Of ZETHE SQIGIA2H 6 126.03F & 139.62=2FH C-122t C-13At0| OI=&Z &
EME EQIoIAUCEH. EIMSHA = 2X0I1201 m/z 4560l A LIEHSCH. 012 22 2

=
dataZ =ateld J1=0 2nE 28X ¥l HlWato Ursolic acid® =0l =

7. Compound 72| 2%

Compound 72 Sl HFAMZEH SHSSZ2A 10% LS U 2otH 2Me=2
SEMEICEH IR spectrum 3460(br) om 'OlAl OH, 2924 cm'OlAl CH, 1520 om 'Ol Al
CHp, 1380 cm 'OlAl CHy EHE 22 =FHE % JAA2M, HNWR dataS 28 6
0.85(3H), 0.94 (3H), 0.95 (3H), 0.99 (3H), 0.99(3H), 1.01 (3H), 1.18 (BH)OIA
702l angular methylJ|Jt singlet2, & 0.94 (3H) OIA 1JH2l secondary methyl
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D10} doublet (J=7.0 Hz)2 UIEFLID QUCH. S8 “C-NMROIA 309HS| carbon signal

Of LIEtLI] U= HJ2=Z 20t triterpenoid HES &=L E O

O, Sol & 76.52t 71.40lA S JHS hydroxyl group2 EME =0l oIALH

EIMSOHIM = ZX0I=201 m/z 44401 A LIEFGCEH. Ol 22 2 ZEGHH Dl
O

=0 209 23X e YWl pachysandiol AR 20l SMBHAULCH.

S A
|/\|-o|- 9\)\9\19
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Compound 2

Compound 4 Compound 7

Compound 5 70 Compound 6

27

Compound 3

Fig. 1. Structures of compounds 1-7 isolated from

Aucuba japonica Thunb.
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Fig. 2. Selected H-"C long-range correlations

in HMBC spectrum of compound 1

Fig. 3. Selected H-"C long-range correlations

in HMBC spectrum of compound 2
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Fig. 4. Selected H-"C long-range correlations

in HMBC spectrum of compound 4

Fig. 5. Selected H-"C long-range correlations

in HMBC spectrum of compound 5
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8. Mclgd Zut
8-1.MG-630| M hiL-62 =2l =0l

Compound 1, 2, 40l CHAH MG-63 MIZOIA IL-62 RUTFZ(%)S
1 Z3 compound 2= MG-63 MZEZ2H [L-62 K20t X5l 2405
LIEFSCE. Compound 2 O CHEH [IL-62 Reld¥8&e= 17.07+1.4 %2 LIE
Ct.(Table 1. Fig. 6.)

oY

FACE.

ol

£

=

ol

ol

sCHU

r

Treatment IL-6(pg/ml) Inhibition (%)
None 10.6£1.5 -
TNF-a 252.3+17.1 -

Compound 1, 48
25 260.6+20.3 -
50 242.9+15.8 2.94
100 218.6+18.2 9.42"
Compound 2, 48
25 220.3+14.2 7.44
50 149.6+10.8 40.4
100 70.8£6.2 82.93"
Compound 4, 48
25 256.6+15.3 -
50 249.6+21.3 0.42
100 254.6+12.3 -

MG-63(1x 10%) were pre-incubated with compounds for 30min and then stimulated
with TNF-a (15ng/ml) for 24h. IL-6 in the supermatant was measured by ELISA.
Results are expressed as the mean+S.E. from three sepeate experiments *P<0.05

compared with TNF-a treated Value.

Table 1. Effect of compounds on IL-6 secretion from TNF-a stimulated MG-63.
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Fig. 6. Effect of compounds on IL-6 secretion from TNF-a stimulated MG-63.
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