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ABSTRACT

Chemical Constituents and Biological activities from the Geranium thunbergii

Sieb. et Zuwc and Sambucus williamsii var. coreana NakaL

LIU, QING-HE
Advisor : Prof. Woo, Eun—Rhan, Ph.D.
Department of Pharmacy,

Graduate School of Chosun University.

Geranium thunbergii Sieb. et Zucc(Geraniaceae) is a perennial plant
and is distributed in Korea, China, and Japan. In traditional
medicine, the whole plants are wused as an antihemorrhage,
sterilization, diarrhea, and astringent. Previous phytochemical studies
on this species afforded tannins and flavonoids, such as geraniin,
corilagin, ellagic acid, ogallic acid, quercetin, kaempferol, and
kaempferol-7-rhamnoside. In an ongoing investigation into biologically
active compounds from natural products, the EtOAc soluble fraction of
methanol extract from G. thunbergii. showed significant antioxidative
activity on the NBT superoxide scavenging assay and inhibitory effect
on TNF-a induced hlL-6 production in the MG-63 cell. By means of the
repeated column chromatography using silica gel, HP-20, Sephadex LH-20,
LiChroprep RP-18, three flavonoids afzelin (1), quercetin 3-0-a-
L-rhamnopyranoside  (2), Kaempferol-3-0-a-rutinoside (3), three
phenylic acids gallic acid(4), protocatechuic acid (5), gallic acid
methyl ester (6) and one tannin Isocorilagin (7) were isolated. Their
structures of compounds 1~7 were determined by chemical analysis, as

well as, 10— with 2D0-NMR sepectroscopy. Among them, compounds 3 and 5~7
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were isolated from this plant for the first time. In vitro cell
cytotoxicity was evaluated by SRB method and compounds 1~6 showed no
cytotoxic activity. Compound 4, 5 and 6 showed inhibitory effect on
TNF-a induced hlL-6 production in the MG-63 cell. Therefore, compounds
4~6 may be developed for the anti-inflammatory agents and treatment of
disease by overexpression of hlL-6.

Korean Sambucus williamsii var. coreana(Caprifoliaceae) was plants
usually used in popular medicine of Korea for prevention and treatment
of bone diseases for thousands of years. A tree widely distributed in
korea, china and japan, has been used for have been known to possess
expelling the wind, remove dampness through diuresis, prompt blood
flow, relieve pain activities, and have been used for rheumatic
arthritis, lumbodynia, bone fracture and external hemorrhage, chemical
investigation on this species has been seldom reported previously.
However, chemical investigation on this species has been seldom
reported previously. Only  several lignans, phenolic acids,
triterpenoids and steroids have been isolated until now, such as
oleanolic acid, betulic acid, ursolic acid, wvanillin, coniferyl
alcohol, 4-hydroxybenzoic acid, 4-hydroxycinnamic acid, (-)-syringa-
resinol,  (=)-pinoresinol,  (-)-dihydrodehydrodiconiferyl  alchohol,
stigmasterol. During our search for the phytochemical studies on Korean
medicinal plants, seven triterpenoids, two sterols, nine lignans were
isolated from the CHxCl— and EtOAc— soluble fraction of the stem bark
of S. williamsii, through repetitive column chromatography method using
silica gel, HP-20, Sephadex-LH 20 and RP-18. By analyses of
spectroscopic data and comparison of their data with those of published
values, the compounds were identified as a-amyrin-3-B-palmitate (8),
11-keto- a-ayrin palmitate (9), betulonic acid (10), oleanonic acid
(11), betulinic acid (12), pB-amyrin (13), ursolic acid latone (14),
pB-sitosterol  (15),  stigmasterol  (16),  (+)-pinoresinol  (17),
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(=)-lariciresinol (18), (+)-lariciresinol (19), 8-hydroxy pinoresinol
(20), (=)-olivil (21), (+)-medioresinol (22), (-)-0livil 9-0-pB-
glucopyranoside (23), dihydrodehydrodiconiferyl alcohol 9'-0-3-
glucoside (24), glochidioside (25). Among these compounds 8~11, 13, 14
and 19~25 were isolated from this plant for the first time. Among these
isolates, the compounds 17, 18 and 21 in vitro using methods micro—
dilution and MTT-assay of the experimental anti—fungal. The result
express these compounds has different degree to the 7. beigelii, M.
furfur and C. albicans fungi cell to repress a function. So compounds
17, 18 and 21 cause to these fungis of the disease have a treatment

function.

Key words :  Geranium thunbergii, Geraniaceae,  Sambucus williamsii,
Caprifoliaceae, flavonoids, phenylic acid, triterpenoids, lignans, hIL-6,

anti-fungal .
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1. A ALAL

1. OI&Z (Geranium thunbergii Sieb .et Zucc)

(Geranium thunbergii Sieb .et Zucc.)2 FZEO0IE= (Geraniales)

—

= (Geranium Line) FZ0I21 (Geraniaceae)l =otes CHEAM

_

.
.
5

IES2 FE=0IEW (Geraniaceae), Z0IBtDE (0Oxalidaceae), OFD
( =L e
LIS (Meliaceae), X1t (Polygalaceae), TH=1t

(Linaceae), ¢&t&At (Tropaeolaceae), &&1t (Rutaceae), AEHWLIL
(Simarubaceae), L3
(Euphorbiaceae) S2

FZ0I2Y A== =202 SOUXES  DAXIO0 °f 25050l

SHESID st=0 & 168 SESHCH. Z2A20/H 22 F4g = 322
Zet&CH, Z2 YAMEOIH ZgE £20| 540l BHMAOIIE 5
U2H S0z 100012 g 140IH Ad2EH ANIE T 522
2Zet8CH FHE01EW AMZ20Wle= FE0IZ  (Geranium sibiricum  Ling),
OlZZ (Geranium thunbergii Sieso et Zuccarini), MLF =01 (Geranium

wilfordii Maxivowicz), ZAMILFE01 (Geranium knuthii Nmai), &3 =0|
(Geranium vlassovianum Fiscv), SF 01 (Geranium tripartitum R. Kun),

R ehs (Pelargonium inquinans Ait) SO0l QUCH."

2 M2 M Sx(XE) = SM=(XE)24D otH dXE
JtS0l MFGHH CsSO0A Zel JdsS 2ttt &oF =2 0HA Xtets
OEME=C2M €22 HASO L= JINIEAM 20l 50cm 3= E2H
fIZ2 HE €0l UL Fedt o Hz ZetXth. 22 AEHH -0l
UL Fo2=z 352 ZethH 280 &dl sM2 REot YD Hbdls
3~7cmOlH HE0 =201 AL HE W 20 HASol & 5= 201 UL
U2 S0 50110 & 3HE 2tk IR20 =28 SLlot
AN EHE@2 M2 B0&ACH 8930 X0 LI XS 1~1.5 cnZ A AHEt
SM, SN L= WMOIH StE0HAM 202 A3tZ01 Zetd 22 1JHe
20| €ellt. Astd 220 &2 0 =20 A 20 420t JASH
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sitosterol-3-

(=)-dihydrodehydrodiconiferyl alchohol, stigmasterol,
glucoside S stete2s =2l, 2nayct. ™"
MP|EAH 28 MRR2= Xu-Juan Yang®® S0l GEURUAN 22lE
triterpene®, H=%, lignan® S 20 OotH Fo HA=AE
(UMR106) 0l  CHSE =4 A&EW UMRI06 AIZ0 st ALP  (alkaline
SHAEE ARE 2101 E0ERUCE.

phosphatase) 2
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Fig.1. Geranium thunbergii Sieb. et Zucc
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Fig.2. Sambucus williamsiivar. coreana Naka.
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ASN o= O0IEZ(G. thunbergii)dt SEULIR(S. williamsii)=
2 TH0stn 2Eifst AxJANM MESHH 2

4
AZSIE D, M2 M2Itol SHUMS HILD, E=

2
NS
N
_O'j
n <
x
|1l
o
jas

FE L FEE NL2 S35 L= 12 AIYsS MU S30tH ZHE RS
AMESIFSMH, TLC2E chromatography& Al2 1@ AYS &SFotH M=
A E= S2 AMLS AISOIACH. TLC LME Al2ES 10% HS0, (in HO)S
AMESHULCH, spray reagent= 22 50% HS0s, Mg—HCI, Zn-HCI % FeCls
% (phenold =2 flavonoid 3t&t=2)1 Liebermann-Burchard EHSAIH
(triterpenoid®t sterol 3t&t=2)2 AFESHALEH.

NMR SE Al AHESH E0H= D00 (Merck, deuterium degree 99.95%), COCls
(Merck, deuterium degree 99.95%)0IC}.

|'0||

2-1-2. Packing materials

Column chromatography2l packing material 2=

1) Kieselgel 60(63~200 um, Art. 1.07734.9025, Merck),

2) Kieselgel 60(40~63 um, Art. 1.09385.1000, Merck),

3) Lipophlic Sephadex LH-20(25~100 wm, Lot 81K1092, Sigma)
4) LiChroprep RP-18(40~63 um, 610400 138, Merck),

5) MCI gel CHP-20P(75~150 m, Mitsubishi Chemical Co., Ltd)
6) Diaion® HP-20(250 um, Lot 160420J, SUPELCO)

_13_



2-1-3. TLC plate

Thin layer chromatography & plate= precoated silica gel 60 Fass
plate(layer thickness 0.25 mm, 20x 20 cm, Art, 1.05715.0001, Merck)<2t
precoated RP-18 Fasus plate(layer thickness 0.25 mm, 20x 20 cm, Art.
1.15423.0001, Merck)S ArE5tALE.

2-1-4. Cell cycle
Cell media(DMEM) Jeil BiotechservicesAtOlAl F&oal¥ 1D, collage-

nase= Worthington Biochemical HI&2 OIZaIFLCH. 1 200 AU Al
A22 Signa HMES AMSSIICH. Type | procollagendl et S M=
monoc lonal anti-type | procol lagen aminoterminal extension

peptide(SP1.08) anti(Developmental Studies Hybridoma Bank, lowa City,
IA)E  0ISotd 2,  MWP-10i  CHSt
nti(Oncogene, Co. Boston, MA., USA) MIE2 O0IE5tA2H, Bclt Bax-20i
st &xMe Santa Cruz Biotechnology(santa cruz, CA, USA) HES
Ol 23tALCt. Epigal locatechin-3-gal late(EGCG, m.w. 458.4)= Type |
procol lagen espressionit Matrix Metalloproteinase -1 expression®
S8 A M0positive control2 AtEotR 20, Pharmafood(Kyoto, Japan)2l
HES O0I8otRUCt. Trichosporon beigelii (KCTC 7707)2 Malassezia
furfur (KCTC 7744)= SI=2MHIZstARA (Korea Research Institute of
Bioscience and Biotechnology (KRIBB))2l S&™ X283 (Korean Collection
for Type Cultures (KCTC))OIA, Candida albicans (ATCC 90028)= Ol=
ATCC (American Type Culture Collection (Manassas, VA, USA))0IAM =
2 AL,

M= monoclonal anti-MMP-1

oH oo

—

I\)

-2. J|7|
S0l Al=8 D10l S &0,
1) Rotary evaporator : BUCHI rotavapor R-114 (Switzerland), EYELA N-N

ﬂIZ

series (Japan)

_14_



2) Melting point : Fisher Scientific (Model 307N0043, Canada)
3) IR specturm : JASCO FT/IR-300E (Jasco Co., Japan)
4) WV : JASCO V-550 (Jasco Co., Japan)
5) FAB-MS : JMS 700(JEOL)
6) 'H-NMR : Varian Unity Inova spectrometer (500 M)
Varian Unity Inova spectrometer (300 Mi)
"C-NMR : Varian Unity Inova spectrometer (125 M)
Varian Unity Inova spectrometer (75 M)
7) Polarimeter : AUTOPOL® IV automatic polarometer
(Rudolph Research Flangers, NJ 07836)
8) ELISA Reader : Molecular Devices Emax, Sunnyvale, CA, USA
9) EI-MS : Hewlett-Packard, MS Engine-5989 A
10) ESI-MS : Finnigan Co., Navigator
) UV lamp detector (254 nm, 365 nm) :

UVGL-25 (UVP. INC. San Gabriel, CA 91778 U.S.A)

3.
3-1. OIEZ(G. thunbergii)Oll Uist == L 2&

Ol& Z (Geranium thunbergii, AZXZF& : 460 g)2 MeOH 34 & =EZ0H
Z ot 80TCOHA 3AIZtSeH JtE XNEYOIHA 3201 2H =E6t0 82

Jfor

[—
|_'

o
[IA]
He

O] MeOH extractE L ULH. MeOH .extOll waterE 210 ESIAIZI =0 CHLCl»
Z0HE Jiold =oAL, AHZGHH 202 =42 =0 JI% M EtOAc,
mBuOH &£ H.0 =&oz USRULH. 2 S0 s= =2ss 22 A

N
i
fon
o T

Il SZ2AX A2l & 22
12.179g), EtOAc (20.969g), n-BuOH (12.432g) 1t Ho
ARACH. (Scheme 1)
Ol Z2] MeOH, CHCl2, EtOAc, mBuOH, H.0 extractOl CHSH antioxidative
activity (Table 1)2b HCTs2F SK-0V-32| cell line2 O0I&8t cytotoxic
activity (Table 2) 24 ZUZ=2E EtOAC 2&/0| JIE Z£& antioxidative
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activity?t cytotoxic activity2 UEICH. O0I22H OIEZZ2 Et0AcS
extract @8 22FH antioxidative activity?t cytotoxic activitydt U=
22 =Zcotdl A5t 01222 EtOAc == 0l CHoto stet2 =2, EA
& AIGHACY.

a1
o o

=
S
o

3-2. BEUS(S. williamsii) Ol st =& L =&
34

=2 (Sambucus williamsii, A& : 840g)E MeOH E =S
2 ot 80TUHA 3AIZtSeH D& NEGIHA 330 2H Z=&560 57.096g
O] MeOH extractE ZJUCH. MeOH .extOl waterE ZE10 IZESIAIZI =0

O I M EtOAC,
2A6H0l A s=56H0

> (18.606g), EtOAC
(5.029g), n-BuOH (1.956g), H.0 (19.070g) extractES L ACt. (Scheme II)

CH:CI.E Dot ==oI L. HE0IH =
n-BuOH2t H.0 S& o=z Lt =
A

SZHEX A2 =

PA I

S=LI2O  MeOH, CH.Clo, EtOAc, mBuOH, H.0 extractOl CHSt
antioxidative activity (Table 3)2F HCTis2F SK-0V-32| cell lineS 0|8t

o

cytotoxic activity (Table 4) E&ZAM ZUZL2H CHLI,2t EtOAc E2! 0]
JtE¥ Z£& antioxidative activity?t cytotoxic activityS LIEFRUCE.
OI22H HELIRS CHLI2t EtOAc extract & 2ZFEH antioxidative
activity?t cytotoxic activitydt U= =& S =clot)l ot = AES
A ZLGHRACY.

==

A

~
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|lal
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MHI
Jor
=
x
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[
=
o
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)
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& A S ez 42
&2 Schemelll OIA UEFHRUCH. OIEZ EtOAc fraction & 2g
200 MeOH:H0 (0:1, 1:3, 1:1, 3:1, 1:0)2 M HP-20 (250 wn)E 0|2
column chromatographyS & AISt0 5JH2] MEZ& subfractions (fr. E-1
E-5)2 ZACH. AT fr. E-12 &HINE0 MeOH:H0 (5:95)2 Lichroprep
RP-18 (40~63 um) column chromatographyE &l AIStO! compound 4 (9.6mg)E

el

HI
2

N
nio

i

14
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HACH. Fr. E28 HNIHE0H MeOH:H,0 (1:2—1:0, gradient)Z Lipophlic
Sephadex LH-20 (25~100 um) column chromatography?t E0HZE2 MeOH:H.0
(1:9)2 LiChroprep RP-18(40-63 um) column chromatographyS &l AlISHN
compound 5 (10.4mg), compound 6 (26.8 mg) % compound 7 (3.4 mg)S
HACH. Fr. E-4E HNIHE0H MeOH:H:0 (3:7—1:0, gradient)Z Lichroprep
RP-18(40-63 um) column chromatography@t &0HZE24 CHCls:MeOH (5:1—1:
gradient)= silica gel 60 (40~63 um) column chromatographyE &!AlGt

o

bl

2 =

compound 1 (8.3 mg), compound 2 (70.1 mg) 2 compound 3 (10.6 mg)S

3t&tX 0lS (chemical shift)2 S0 peakE JIELZ, =
SZ&Z tetramethylsilane (TMS)2 ALSSI0 ppm= 1 IS LIEHLHRUACEH.
Z (CDs00= 6SH 3.301t 8C 49.00+ 0.01 ppmOil A2l peak, COCls= SH 7.261t
8C 77.16+ 0.06 ppmOIlAI2| peakS JIZEC2 LIEFHQACEH. HNMR L C-NMR
spectrumtil A chemical shifte= TMSE UWREE2E=Z ol & tHppm) 22
LIEFH D Z&d™4(J 22 Hz& LIUWCH. (signal EAls O3S 22
UAHE AMESIAULCH. s-singlet, d-doublet, t-triplet, dd-double doublet,
dt-double triplet, ddd-double double doublet, br s-broad singlet, br d-
broad doublet, br t-broad triplet, m-multiplet=2 HEAIGIALCE.)

ro

LR HESE

4-1-1. Compound 1 - afzelin

Yellow amorphous solid

Molecular formula : CaiHaoO10

FeCls, Mg-HCI, Zn-HC| test : positive

m.p. @ 172~174 C

[al? (¢ 0.5, MeOH) : - 73.5°

UV Apax (MeOH) nm : 342, 265 (MeOH), 390, 325, 272 (NaOMe), 393 345 303
273 (AICls), 397, 343, 301, 274 (AICIz+HCI), 343,
265 (NaOAc), 342, 264 (NaOAC +HsB0s)
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IR

ESIH

ax (KBr) com' : 3370(-0H), 2361, 1651(C=0), 1607(aromatic C=C),
1176(glycosidic C-0)
MS m/z : 431 [M-H]~, 455 [MtNa]® 286 [M-hexose]

"H-NMR (500MHz, CDs0D) : &

7.71(2H, d, #8.5 Hz, H-2'/H-6"), 6.88(2H, d, 8.5 Hz, H-3'/H-5"),
6.11(1H, d, 2.5 Hz, H-8), 6.00(1H, d, 2.5 Hz, H-6), 5.33(1H, d,
#1.5 Hz, Rha-H-1"), 4.21(1H, dd, 1.5 3.0 Hz, Rha-H-2"), 3.73(1H,
dd, 3.5, 9.0 Hz, Rha-H-3), 3.35(2H, m, Rha-H-4"/H-5"), 0.92(3H,
d, #6.0 Hz, Rha-H-6")

BC-NMR (125MHz, CDs0D) : &

178.63(s, C-4), 163.09(s, C-7), 162.75(s, C-5/C-4'), 159.48(s,
C-9), 158.29(s, C-2), 135.53(s, C-3), 131.84(d, C-2'/6'), 122.39(s,
c-1"), 117.13(d,C-3'/C-5'), 103.62(s, C-10), 103.35(d, Rha-1"),
97.32(d, C-8), 73.46(d, Rha-4"), 72.32(d, Rha-2"), 72.12(d,
Rha-3"), 72.08(d, Rha-5"), 17.80(q, Rha-6").

4-1-2. Compound 2 - quercetin 3—-0- a-L-rhamnopyranoside

Yell

ow amorphous solid

Molecular formula : CotHgO1y

FeCl

m.p. :

[a]

3, Mg-HCI, Zn-HC| test : positive
178~180 C
2 (¢ 0.1, MeOH) @ - 178°

UV Amax (MeOH) nm: 254, 350
IR vhax (KBr) om™': 3320, 1660, 1610, 1500, 1450, 1360, 1140
EI-MS m/z : 447 [M-H]", 471 [M#Nal®

H-NMR (500 M, CDs0D) : &
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7.33(1H, d, £2.0 Hz, H-2'), 7.30(1H, dd, 2.0 8.5 Hz, H-5'),
6.90(1H, d, 8.5 Hz, H-6'), 6.33(1H, d, <2.0 Hz, H-8), 6.17(MH,
d, £2.0 Hz, H-6), 5.34(1H, d, ~1.5 Hz, Rha-H-1"), 4.20(1H, dd,
#1.5 3.5 Hz, Rha-H-2"), 3.75(1H, dd, 3.5 9.5 Hz, Rha-H-3"),
3.43(2H, m, Rha-H-4"/H-5"), 0.92(3H, d, 6.0 Hz, Rha-H-6")

BC-NMR (125 Mz, CD,0D) : &

179.62(s, C-4), 163.28(s, C-7), 161.77(s, C-2), 159.26(s, C-5),
158.81(s, C-9), 150.05(s, C-4'), 146.64(s, C-3'), 136.26(s, C-3),
123.12(d, C-6'), 122.98(s, C-1'), 117.03(d, C-2'), 116.26(d, C-5'),
105.58(s, C-10), 103.69(d, Rha-1"), 100.52(d, C-6), 95.25(d, C-8),
73.43(d, Rha-4"), 72.28(d, Rha-3"), 72.17(d, Rha-5"), 72.07(d,
Rha-2"), 17.80(d, Rha—6")

4-1-3. Compound 3 - kaempferol-3-0-rutinoside

Yell

ow amorphous solid

Molecular formula : CorHso01s

m.p.
FeCl

[a]

©190~192 C
3, Mg-HCI, Zn-HC| test : positive
p (¢ 0.31, MeOH) : - 9.5°

UV Anax (MeOH) nm: 266, 349
IR vhax (KBr) cm': 3321, 1660
LC-MS m/z : 595.7 [MH]*, 617.7 [MiNal*

H-NMR (500 M, CDs0D) : &

8.07(2H, d, 9.0 Hz, H-2'/H-6"'), 6.86(2H, d, 9.0 Hz, H-3'/H-5"),
6.25(1H, d, ~1.5 Hz, H-8), 6.09(1H, d, ~2.0 Hz, H-6), 4.93(1H, d,
8.0 Hz, Glc-H-1"), 4.51(1H, s, Rha-H-1"), 3.81~3.23(%H, m,
Glc-H-2", H-3", H-4", H-5", H-6"; Rha-H-2", H-3", H4", H5"),
0.94(3H, d, 6.5 Hz, Rha-H-6")
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C-NMR (125 Wiz, CD:0D) : &
178.94(s, C-4), 162.78(s, C-7), 161.91(s, C-5), 159.16(s, C-9/4'),
158.63(s, C-2), 135.69(s, C-3), 132.49(d, C-3'/5'), 122.85(s,C-1"),
116.32(d, C-2'/6'), 106.52(d, C-6), 96.48(d, C-8), 102.61(d,
Glc-1"), 74.03(d, Glc-2"), 75.49(d, Glc-3"), 69.87(d, Glc-4"),
75.35(d, Glc-5"), 67.59(d, Glc-6"), 102.08(d, Rha-1"), 72.43(d,
Rha-2”/4”), 72.21(d, Rha-3"), 73.15(d, Rha-5"), 18.12(q, Rha-6").

4-1-4. Compound 4 - gallic acid
White crystal

Molecular formula : C7HeOs

m.p. : 215~217C

UV Apax (MeOH) nm @ 218, 275

IR vaax (KBr) cm™ :3400, 1700, 1620, 1330, 1250
ESI-MS m/z : 170 [M]*

'H-NMR (500Mz, CDs0D) : &
7.06(2H, s, H-2, 6)

"C-NMR (125Miz, CDs D) : &
122.22(s, C-1), 110.46(d, C-2/C-6), 146.53(s, C-3/C-5), 139.70(s,
C-4), 170.60(s, C-7).

4-1-5. Compound 5 - protocatechuic acid

Brown powder

Molecular formula : GC7Hg04
m.p. @ 199~200C

U Apax (MeOH) nm @ 218, 273
IR vhax (KBr) com': 3444, 1635
EI-MS m/z : 154 [M]*
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'H-NMR (300Mz, CDs0D) : &
7.42(1H, d, £7.2 Hz, H-5), 7.41(1H, d, 1.8 Hz, H-2), 6.79(1H, d
d, ~1.8, 7.2 Hz, H-6)

"C-NMR (75MHz, CD0D) : &
170.42(s, —COOH), 151.50(s, C-4), 145.05(s, C-3), 123.86(d, C-6),
123.21(s, C-1), 117.69(d, C-2), 115.73(d, C-5)

4-1-6. Compound 6 — gallic acid methyl ester
Bright yellow powder
Molecular formula : CgHeOs
m.p. : 194~196C
W Anax (MeOH) nm : 276
IR vhex (KBr) cm™': 3360, 1690, 1620, 1370, 1329, 1260
ESI-MS m/z : 184 [M]*

'H-NMR (300 Miz, CDsCD) : &
7.04(2H, s, H-2/6), 3.81(3H, s, COOCH;)

"C-NMR (75 Mz, CDs D) : &
168.99(s, -COOCHs), 146.47(s, C-3/5), 139.72(s, C-4), 121.40(s,
C-1), 109.99(d, C-2/6), 52.27(q, —COOCHs).

4-1-7. Compound 7 - isocorilagin
White powder
Molecular formula : CgHgOs
m.p. : 217~218 C
[alp (¢ 0.1, MeOH) : - 58°
IR vhax (KBr) cm™ : 3383, 1715, 1617, 1516, 1443, 1025.
FAB-MS m/z : 623 [M-H]", 464 [M-galloyl]
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'H-NMR (300 Miz, CDiCD) : &
7.04(s, Gal H-2/6), 6.65, 6.67(s, 2CH of HHBP); 6.35 (d, 2.1 Hz,
Glc H-1); 4.95(br s (overlapping with solvent peak, Glc—H-5)),
4.80(br s (overlapping with solvent peak, Glc-H-3)); 4.53(d, 8.1
Hz, Glc-Ha-6); 4.47(dd, 3.3, 8.1 Hz, Glc-H); 4.15(dd, 8.1, 11.1
Hz, Glc-Hb-6); 3.97(d, ,~9.0 Hz, Glc-H-2).
C-NMR (75 Miz, CD;00) : &
Glc @ 95.18(C-1), 69.63(C-2), 76.36(C-3), 65.18(C-4), 71.82(C-5),
62.63(C-6)
Gal @ 120.78(C-1"), 111.10(C-2"/C-6"), 146.54(C-3"/C-5"), 140.56
(C-7"), 166.84(C=0)
HHBP @ 125.64(C-1'), 110.30(C-2'), 145.38, 146.20(C-3'/C-5'),
137.84(C-4"), 116.87(C-6'), 168.67(C=0)
HHBP : 125.61(C-1"), 108.47(C-2"), 145.48, 146.78(C-3"/C-5"),
138.34(C-4"), 117.36(C-6"), 170.27(C=0)

4-2. BELIF S| CHLIl, =& 0l A compound ZEcl
TELIRC MeOH ==222H 22 (HLl, 2Es Haez 42 el
A2 SchemeelVet VOIAM LIEFHHRUCEH. SEBUS CHLl, 28 &4 4.2 g2
MINZ0H nHexane:EtOAc (100:1—1:1, gradient)2t CHCls:MeOH:H0 (30:1:
1—1:1:0.1, gradient)2AM silica gel 60 (63~200 um

)
chromatographyE &AISIHSCH, columnlild LIRD U= SHS

o

™A 8ISl M=Z& subfractions (fr. D-1 ~ D-8)2 ZULCt. Fr.
(279.39 mg)E HIHZ0H nHexane:Acetone (100:1—20:1 gradient)Z silica
gel C.C.E &AIGHH silica gel 60 Fusa2t RP-18 Foses TLC pattern22
ZESH & MA 4942 subfractions (fr. D2-1 ~ D-2-4)22 LI+RAULCH.

= fr. 0-2-1-10l CHStOd E0HE2 n-Hexane:Acetone [1) 100:1—20:1, 2)
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500:1—10:1, 3) 60:1—40:1 gradient] 2 silica gel C. C.S Bt= A AIG}
compound 8 (15.28mg)E =2lot¥Ct. Fr. D-2-2 (92.0Img)E =20H=
n—Hexane:Acetone (500:1—4:1, gradient) 2 silica gel C.C.

i 2

o

0

AAICHA M silica gel 60 Fasa2t RP-18 Fosgs TLC pattern2 HESH =
MZ2 5 el subfractions (fr. D-2-2-1 ~ D-2-2-5)2 USRAUACt. 0I= fr.
D-2-2-2 (22.14mg)E &EOHEZ2A Iso-PrOH:H0 (1:4)2 Sephadex LH-20.
C.C.2 AGHO  compound 9 (14.06mg)E =EelotAfD, fr. D-2-2-4
(32.92mg)
gel C.C.
(30.78mg)
gel C.C.2 A AISIH 5012 MZ=2 subfractions (fr. D-2-3-1 ~ D-2-3-5)2
LI+AD 0 & fr. D-2-32 (22.14mg)E2 SOHZ2H n-Hexane:Acetone
(20:1—4:1, gradient)2& fr. D-2-3-4 (32.94mg)E 0= n-Hexane:
Acetone (100:1—10:1, gradient)2 22} silica gel C.C.2 &AISHH
compound 13 (4.43mg)1t compound 16 (4.40mg)2 &cIotACH. Fr. D-3
(807.19mg)=S SOHZ2 nHexane:Acetone (1000:1—1:1, gradient)Z silica
el C.C.& &AIGtH silica gel 60 Fusa2t RP-18 Fosss TLC pattern22
€8t & 5012 MZ& subfractions (fr. D-3-1~D-3-5)2 LISRUCt. Ol =
r. D-3-2 (70.36mg)2 SO0HZ21 n-Hexane:EtOAc:Acetone (100:1:1—1:1:1,
)2

|

Z0HEZAH n-Hexane:Acetone (100:1—10:1, gradient)Z silica
A AISHH  compound 15 (19.28mg)E <=Z2lot¥CH. Fr. D-2-3
=

OHZ21 nHexane:Acetone (500:1—4:1, gradient)Z silica

mo Mo mo

Q

oY

ro

—n

gradient silica gel C.C.12t Iso-PrOH:H,0 (4:6)2 Sephadex LH-20
C.C.8 AAlotH compound 10 (5.80mg)S =clot¥D, fr. 0D-3-3
(458.12mg)E Z20HEZAH n-Hexane:Acetone (50:3—10:1, gradient)Z silica

gel C.C.3t Iso-PrOH:H,0 (3:7)2 Sephadex LH-20 C.C.S & AIGHXO compound
11 (10.39mg) Bt compound 14 (3.28mg)E =cIotACH. Fr. D-3-4 (17.39mg) 2
0= nHexane:Acetone (15:1—1:1, gradient)& silica gel C.C.E
AAIGH  compound 12 (8.03mg)E =clotRUACE. Fr. D-6 (1269.94mg)=
=31 Byl rn—Hexane :Acetone (100:1—>1:1, gradient)2  CHCls:MeOH
(20:1—1:1, gradient)Z silica gel C.C.2 &AIGtNH silica gel 60 Fast
RP-18 Fosss TLC pattern@@ HESH = 7JHS MEZ=2 subfractions (0-6-1 ~
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fr. D-6-3 (141.36mg)2 SOHZEZAH MeOH:H0 (2:3)2

Sephadex LH-20 C.C.£ &l AIStO! compound 17 (46.58mg)S =clotRUCH. Fr.
D-6-4 (208.07mg)= OHE24 MeOH:H:0 (3:8)2 MCI gel C.C.2 & AIGIH
compound 18 (4.67mg) 3t compound 22 (7.82mg)E &c2IotACH. Fr. D-6-5
(214.71mg)E SO0HZ2A MeOH:H0 (3:7)= MCI gel C.C.2 & AIGHAN compound
19 (5.32mg) 2t compound 20 (1.62mg)E =clotACH. Fr. D-6-6 (266.21mg)S
0= MeOH:H0 (3:7)2 MCI gel C.C.2 & AIGHH compound 21
(3.88mg)2 Zclot%Lt.

0-6-7)2 2RULH. 0I=

4-2-1. Compound 8 — a-amyrin—-3—F-palmitate
White powder
Molecular formula : CasHeo02
Liebermann-Burchard test : positive
m.p. : 77~78 C
IR vix (KBr) om' : 3445(0H), 2924, 2853(C-H), 1732(C=0), 1626(alkene,
Cc=C), 1462, 1379, 1178(C-0), 989.
EI-NS m/z : 665 [MH]", 409, 218.

'H-NMR (CDCl3 300 MHz) : &
5.10(1H, t, 3.6 Hz, H-12), 4.47(1H, dd, 3.6, 10.8 Hz, H-3),
2.28(1H, d, ~7.5 Hz, H-18), 1.04, 0.99, 0.95, 0.89, 0.85, 0.84,
0.83, 0.77, 0.76(27H, s, H-23~30, 16').

"C-NMR (CDCls 75 MHz) : &
38.41(t, C-1), 25.15(t, C-2), 80.52(s, C-3), 37.70(s, C-4)
55.22(d, C-5), 18.22(t, C-6), 32.82(t, C-7), 40.81(s, C-8)
47.60(d, C-9), 36.76(s, C-10), 23.34(s, C-11), 124.29(d, C-12),
139.58(s, C-13), 42.03(s, C-14), 22.60(t, C-15), 26.57(t, C-16),
33.70(s, C-17), 59.02(d, C-18), 39.62(d, C-19), 39.58(d, C-20),
31.23(t, C-21),41.51(t, C-22), 16.83(q, C—23), 28.05(q, C-24),
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15.70(q, C-25), 16.79(q, C-26), 23.21(q, C-27), 28.72(q, C-28),
17. 49(q, C-29), 21.38(q, C-30), 173.62(s, C-1'), 34.82(t, C-2'),
92(t, €-3'), 29.69~29.19(t, C-4'~C-13'), 28.05(t, C-14'),
22.68(t, C-15"), 14.11(a, C-16")
4-2-2. Compound 9 - 11-keto— a-amyrin palmitate
White powder
Molecular formula : CasHzg03
Liebermann-Burchard test : positive
m.p. : 80~82 C
IR viax KBr cm™ @ 3445, 2924, 2851, 1732, 1616, 1456, 1389, 1213, 983
EI-MS m/z : 679.53 [MH]", 663.43 [MH-CHs]", 423.32 [M-CigHsi02]"
'H-NMR (CDCl3 500 MHz) : &
5.54(MH, s, H-12), 4.52(1H, dd, 5.0, 12.0 Hz, H-3), 2.75(1H, d,
J14.0 Hz, H-18), 2.35(1H, s, H-9), 1.30(3H, s, H-27), 1.26(20H, m,
H-4'~H-13"), 1.19(3H, s, H-25), 1.17(3H, s, H-26), 0.95(3H, s,
H-30), 0.89(3H, s, H-23) 0.89(3H, t, 7.0 Hz, H-16"), 0.88(3H, s,
H-24), 0.82(3H, s, H-29), 0.80(3H, s, H-28).
C-NMR (CDCl3 125 MHz) : &
38.87(t, C-1), 28.60(t, C-2), 80.28(d, C-3), 38.06(s, C-4),
54.99(d, C-5), 17.47(t, GC-6), 32.79(t, C-7), .12(s, C-8),
61.43(d, C-9), 36.81(s, C-10), 199.71(s, C-11), 130.39(d, C-12),
164.95(s, C-13), 43.63(s, C-14), 27.22(t, C-15), 27.49(t, C-16),
33.92(s, C-17), 58.98(d, C-18), 40.91(s, C-19), 39.28(s, C-20),
30.88(t, 21), 39.20(t, GC-22), 28.07(q, C-23), 16.78(q, C-24),
16.54(q, C-25), 18.50(q, C-26), 20.49(q, C-27), 28. 82(q, Cc-28),
17.43(a, C-29), 21.13(a, C-30), 173.69(s, C-1'), J16(t, C-2'),
34.85(t, C-3'), 29.69~29.19(t, (C-4'~C-13'), 30.88(t, C-14'),
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22.69(t, C-15"), 14.11(a, C-16")

4-2-3. Compound 10 - betulonic acid
White powder

Molecular formula : CaoHse03

Liebermann-Burchard test : positive

m.p. @ 255~257 C

[a]% (¢ 1.00, pyridine) : +7.0°

IR Vaax KBr cm' : 3440 (OH), 3100 (COOH), 1705 (C=0), 3060, 1640, 880
(C=CH)

ESI-MS m/z : 453 [M-H]™ 477[MNa]’.

'H-NMR (CDCl3 500 MHz) : &
4.74(1H, s, H29B), 4.62(1H, s, H29a), 3.01(1H, m, H-18),
1.70(3H, s, H-30), 1.07(3H, s, H-23), 1.02(3H, s, H-24), 0.99(3H,
s, H-27), 0.98(3H, s, H-26), 0.93(3H, s, H-25).

C-NVR (CDCl3 125 MHz) : &

39.59(t, C-1), 34.12(t, C-2), 218.20(s, C-3),
54.91(d, C-5), 19.61(t, C-6), 33.58(t, )

49.83(d, C-9), 36.89(s, C-10), 20.98(t, C-11), 25.47(d, C-12),
)

~
~
w
N

(
(
38.46(s, C-13), 42.47(s, C-14), 30.51(t, C-15), 32.07(t,
56.34(s, C-17), 46.86(d, C-18), 49.15(s, C-19), 150.30(s, C-20
29.65(t, C-21), 37.02(t, C-22), 26.61(q, C-23), 21.35(q, C-24
15.94(q, C-25), 15.79(q, C-26), 14.60(q, C-27), 181.74(s, C-28
(a,

109.76(t, C-29), 19.34(qa, C-30).

4-2-4. Compound 11 - oleanonic aicd

White powder

Molecular formula : CsoHse0s3
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Liebermann-Burchard test : positive

m.p. @ 196~198 C

IR vaax (KBr) cm™ : 3418, 2944, 1694, 1643, 1460, 1386, 839.
ESI-MS m/z : 453.5[M-H]", 477.5[MNal’

"H-NMR (CDCl5 500 MHz) : &
5.30(1H, t, 4.0 Hz, H-12), 2.83(1H, dd, 4.5, 13.5 Hz,

2.55(1H, ddd, 7.0, 11.0, 16.0 Hz, H-2p3), 2.37(1H, ddd, 4.0,

7.0, 16.0 Hz, H-2a), 1.15(3H, s, H-27), 1.09(3H, s,
1.05(3H, s, H-25), 1.03(3H, s, H-24), 0.93(3H, s, H-30),
s, H-29), 0.81(3H, s, H-26).

C-NVR (CDCl3 125 MHz) @ &

39.09(t, C-1), 34.13(t, C-2), 217.71(s, C-3), 47.42(s,
55.30(d, C-5), 19.54(t, C-6), 32.15(t, C-7), 39.26(s,
46.87(d, C-9), 36.79(s, C-10), 22.90(t, 1), 122.39(d,

(
143.62(s, C-13), 41.73(s, C-14), 27.66(t, C-15), 23.47(t,
46.57(s, C-17), 41.04(d, C-18), 45.80(s, C-19), 30.66(s,
33.78(t, C-21), 32.38(t, C-22), 26.43(q, C-23), 44(q,
15.00(q, C-25), 16.96(a, C-26), 25.82(a, C-27), 183.64(s,
23.54(q, C-29), 33.04(q, C-30).

4-2-5. Compound 12 - betulinic acid
White needles
Molecular formula : CaoHagOs
Liebermann-Burchard test : positive
m.p. : 280~282 C
[al]? (¢ 0.34, pyridine) : + 10.2°
W Apax (MeOH) nm : 241
IR Vaax (KBr) om™ : 3510(0H), 1710, 1615(C=C)
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EI-MS m/z : 456 [M]*, 438 [M-H:0]*, 410 [M-(COOH+H)1*

"H-NMR (COCls 500 MHz) : &

4.69(MHH, d, #2.0 Hz, H298), 4.56(HH, d, F1.5 Hz, H29«a),

12(1
H-23), 0.98(3H, s, H-24), 0.94(3H, s, H-27), 0.85(3H, s,
0.75(3H, s, H-25).

BC-NMR (CDCls 125 MHz) : &

40.26(t, C-1), 28.21(t, ), 79.85(d, C-3), 40.11(s,
57.07(d, C-5), 19.61(t, C-6), 35.81(t, C-7), 42.11(s

50.83(d, C-9), 38.49(s, C-10), 22.30(t, C-11), J16(t,
39.68(s, C-13), 43.75(s, C-14), 31.16(t, C-15), 1(t,
56.83(s, C-17), 49.43(d, C-18), 49.60(s, C-19), 152.72(s,
32.10(t, C-21), 38.76(t, C-22), 28.76(q, C-23), 16.26(q,
16.95(q, C-25), C-26), 15.25(a, C-27), 182.70(s,

91(q
109.95(t, C-29), 19.78(a, C-30).

4-2-6. Compound 13 — pB-amyrin
White powder
Molecular formula : CaoHsoO
Liebermann-Burchard test : positive
m.p. @ 197~197.5 C
[a]® (¢ 1.3, benzene) : + 99.8°
EI-MS m/z : 426 [M]'

"H-NMR (COCls 500 MHz) : &

5.28(1H, t, +#4.0 Hz, H-12), 3.22(1H, dd, ~4.0, 11.0 Hz,
2.82(1H, dd, 4.0, 14.0 Hz, H-18), 0.76, 0.78, 0.90, 0.91,
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H, dd, 4.5, 11.0 Hz, H-3), 1.68(3H, s, H-30), 0.99(3H, s,

H-26),

H-3),
0.93,



0.99, 1.14, 1.25(each 3H, s, H-23, 24, 25, 26, 27, 28, 29, 30).
"C-NMR (CDClg 125 MHz) : &
38.40(t, C-1), 27.68(t, C-2), 79.02(s,
55.21(d, C-5), 18.30(t, C-6), 32.44(t,
47.62(d, C-9), 37.07(s, C-10), 37.00(t, C-11), (
143.59(s, C-13), 41.62(s, C-14), 27.18(t, C-15), 13(
d, C-19), 30.67(s, C-20),
), (
), (

-3), 38.75(s, C-4),
8

32.63(s, C-17), 47.53(d, C-18), 46.51(

33.80(t, 21), 37.07(t, C-22), 15.32(q, C-23), 28.09(q, C-24
15.54(q, C-25), 17.01(a, C-26), 25.91(q, C-27), 28.09(q, C-28
23.56(q, C-29), 33.06(q, C-30).

4-2-7. Compound 14 — ursolic acid lactone
White powder
Molecular formula : CgoHagOs
Liebermann-Burchard : positive
m.p. @ 260~263 C
W Apax (MeOH) nm : 207
IR vhax (KBr) cm™ : 3498 (OH), 2972, 2843 (C-H), 1732 (C=0), 1632 (C=C)
EI-MS m/z : 454 [M]*, 436, 410, 340, 255, 201

'H-NMR (CDCl3 500 MHz) : &
5.96(1H, d, ~12.0 Hz, H-12), 5.54(1H, dd, 3.5 11.5 Hz, H-11),
3.23(1H, dd, 5.0 11.5 Hz, H-3), 1.16(3H, s, H-27), 1.05(3H, s,
H-26), 1.00(3H, s, H-29), 0.99(3H, s, H-25), 0.93(3H, s, H-30),
91(3H, s, H-23), 0.79(3H, s, H-24).

BC-NMR (CDCl5 125 MHz) : &

38.27(t, C-1), 34.12(t, C-2), 78.87(s, C-3), 38.91(s, C-4),
54.72(d, C-5), 17.68(t, C-6), 30.81(t, C-7), 41.67(s, C-8),
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53.02(d, C-9), 36.35(s, C-10), 133.43(d, C-11), 128.81(d, C-12),
89.68(s, C-13), 41.92(s, C-14), 26.98(t, C-15), 25.53(t, C-16),
45.09(s, C-17), 60.56(d, C-18), 38.12(s, C-19), 40.25(s, C-20),
31.21(t, C-21), 31(t, C-22), 27.74(q, C-23), 14.90(q, C-24),
16.10(q, C-25), 18.88(q, C-26), 17.89(q, C-27), 179.92(s, C-28),
17.81(q, C-29), 19.15(q, C-30).
4-2-8. Compound 15 - B-sitosterol
White crystal
Molecular formula : CpgHsO
Liebermann-Burchard : positive
m.p. . 133~136 C
[alp (¢ 0.18, CHCl;) : - 20°
IR Vaax (KBr) cm™ : 3425(0H), 2961(C-H), 1636(C=C), 1057(C-0), 1022
EI-NS m/z @ 414 [M]", 399 [414-CHs]", 381 [M-CHs-H.0]", 329 [M-CeHil",
303[414-CH;0]", 273 [M-side chain-CiHs]", 255 [M-side
chain-H0]", 231 [M-side chain-ring DI]*, 213 [M-side
chain-ring D-H.0]"
'H-NMR(CDCI5 500 MHz) @ &
5.53(1H, m, H-6), 3.54(1H, m, H-3), 1.00(3H, s, H-19), 0.94, 0.92,
0.84(%H in total, s, H-21,H-26,H-27), 0.70(3H, s, H-18)
C-NMR(CDCI3 125 MHz) : &
37.25(t, C-1), 31.67(t, C-2), 71.81(s, C-3), 42.31(s, C-4),
140.75(d, C-5), 121.72(t, C-6), 31.90(t, C-7), 31.90(s, C-8),
50.13(d, C-9), 36.50(s, C-10), 21.08(s, C-11), 39.77(d, C-12),
42.32(s, C-13), 56.77(s, C-14), 24.30(t, C-15), 28.24(t, C-16),
56.05(s, C-17), 19.39(d, C-18), 11.85(s, C-19), 36.14(s, C-20),
18.77(t, C-21), 33.94(t, C-22), 26.07(q, C-23), 45.83(q, C-24),
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15.00(q, C-25), 19.03(aq, C-26), 19.82(aq,

11.98(a, C-29)

4-2-9. Compound 16 — stigmasterol
White needles
Molecular formula : CggHsoO
Liebermann-Burchard : positive
m.p. : 139~140 C
[alo (¢ 0.44, pyridine) : - 37°
W Apax (MeOH) nm : 201

c-27), 23.06(q,

c-28),

IR vhax KBr om': 3422 (OH), 2935, 2866, 1653, 1475, 1458, 1053 (C-0)

EI-NMS m/z : 412 [M]*

"H-NMR (COCls 500MHz) : &

5.35(1H, d, 5.0 Hz, H-6), 5.15(1H, dd,
5.02(1H, dd, 8.5, 15.0 Hz, H-23), 3.52(1H, m, H-3),
H-18), 0.92(3H, d, 6.5 Hz, H-21), 0.83(3H, d, ~7.0 Hz,

0.81(3H, br s, H-26), 0.68(3H, s, H-19)
BC-NMR (CDCls 125 MHz) : &

37.25(t, C-1), 31.66(t, C-2), 71.81(d,
140.75(s, C-5), 121.71(d, C-6), 31.90(t,

50.13(d, C-9), 36.45(s, C-10), 21.08(t,

(
42.30(s, C-13), 56.77(d, C-14), 24.30(t,
56.05(d, C-17), 12.50(a, C-18), 19.39(a,
22.24(q, C-21), 138.31(d, C-22), 129.27(d,
90(d, C-25), 19.03(a, C-26), 21.21(a,
81(q, C-29).
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#8.5, 15.5 Hz, H-22),
1.01(3H, s,

H-27),

C-3), 42.30(t, C-4),
C-7), 90(d, C-8),
c-11), 39.77(t, C-12),
C-15), .15(t, C-16),
C-19), 40.49(d, C-20),
c-23), 23(d, C-24),
C-27), 25.40(t, C-28),



3-2-10. Compound 17 - (+)-pinoresinol

White powder

Molecular formula : CooHeo0g

m.p. :

[a]

122 C
2 (¢ 0.34, CHClg) : + 51.5°

UV Apax (MeOH) @ 280, 230 nm
IR hax oM 3448, 1608, 1520, 1480, 1380, 1100, 900,
EI-MS m/z : 358[M]" (67), 327 (10), 205 (21), 163 (31), 151 (100), 137

(2), 131 (30).

H-NMR (500 MHz, CDs0D) : &

6.92(2H, d, 1.5 Hz, H-2/H-2"), 6.97(2H, dd, ~1.8, 8.1 Hz,

H-6/H-6"), 6.74(2H, d, 8.1 Hz, H-5/H-5'), 4.68(2H, d, 4.5 Hz,
H-7/H-7"), 4.21(2H, dd, 7.0, 9.0 Hz, H-9ea/H-9'eq), 3.83(3Hx 2,
s, -0CHs), 3.81(2H, dd, 3.9, 9.0 Hz, H-9ax/H-9'ax), 3.11(2H, m,
H-8/H-8")

BC-NMR (125 MHz, CDs0D) : &

149.40(s, C-3/C-3'), 148.22(s, (C-4/C-4'), 132.96(s, C-1/C-1'),
120.13(d, C-6/C-6'), 116.34(d, C-5/5'), 110.91(d, C-2/C-2'),
87.59(d, C-7/C-7"), 72.52(t, C-9/C-9'), 56.32(q, -OMe x 2), 55.28(d,
c-8/C-8")

4-2-11. Compound 18 - (+)-lariciresinol

Whi't

e powder

Molecular formula : CooHeo0s

m.p.

1 167~168 C

[alo (¢ 1.0. MeOH) : + 16.5°
UV Anax (MeOH) nm : 230, 280
IR Viax cm' : 3372 (OH); 2937, 2885 (C-H); 1606 (C=C); 1515, 1449
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(aromatic region); 1154, 1113, 1033 (C-0-C).
OCl + NHs m/z : 360 [M]* (100), 151 (32), 137 (78), 122 (10).

'H-NMR (500 MHz, CDs0D) : &
6.90(1H, d, 1.0 Hz, H-2), 6.79(H, d, 1.5 Hz, H-2'),
6.78~6.75(2H, m, H-6'/H-5'), 6.71(1H, dd, ~6.5 Hz, H-5), 6.64(1H,
dd, 1.5 6.5 Hz, H-B), 4.74(1H, d, 5.5 Hz, H-7'), 3.98(1H, dd,
6.0 6.5 Hz, H-9' @), 3.82(1H, dd, 9.0 12.5 Hz, H-9a), 3.84(3H,
s, -0CHs), 3.82(3H, s, -0CHs), 3.72(1H, dd, 5.0 7.0 Hz, H9' B),
3.63(1H, dd, 5.0 9.0 Hz, H9pB), 2.93(1H, dd, +<4.5 11.5 Hz,
H-7a), 2.73(1H, m, H-8), 2.49(1H, dd, 9.5 11.5 Hz, H78),
2.37(1H, m, H-8").
C-NMR (125 MHz, CDs0D) : &
149.15(s, C-4'), 149.15(s, C-4), 19(s, C-3'), 145.95(s, C-3)
(d )
)
)

135.88(s, C-1), 133.68(s, C-1'), 122.33(d, C-6), 119.96(d, C-6'
116.33(d, C-5), 116.13(d, C-5'), 113.54(d, C-2), 110.78(d, C-2'
84.19(d, C-7'), 73.65(t, C-9), 60.60(t, C-9'),56.32(q, -OCHsx 2
54.21(d, C-8'),40.79(t, C-7). 33.80(d, C-8'),

4-2-12. Compound 19 - (-)-lariciresinol
White powder
Molecular formula : CaoHeo07
m.p. @ 122~123 C
[alo (¢ 1.12, MeOH) : - 24.9°
UV Anpax (MeOH) nm @ 229, 280
IR vaax (KRr) cm™ : 3370, 1608, 1520, 1450, 1420, 1380, 1100, 900, 840.
LC-MS m/z : 376

H-NMR (500 MHz, CDs0D) : &
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6.86(1H, d, 1.5 Hz, H-2), 6.77(1H, 1.5 Hz, H=2').6.72(1H, m,
H-6), 6.71(1H, #48.5 Hz, H-5), 6.69(1H, 8.0 Hz, H-5'), 6.62(1H,
dd, 1.5 8.0 Hz, H6'), 4.70(1H, d, /7.5 Hz, H-7'), 3.97(1H, dd,
J6.5 8.0 Hz, H9a), 3.82(1H, dd, 4.0 15.0 Hz, H9'a),
3.82(3Hx 2, s, —0CHs), 3.71(1H, dd, 5.5 8.0 Hz, H-98), 3.61(1H,
dd, 6.5 1.0 Hz, H-9'B), 2.93(1H, dd, 5.0 13.5 Hz, H7a),
2.73(1H, m, H-8), 2.47(1H, dd, ,=11.0 13.5 Hz, H-7B). 2.39(1H, m,
H-8').

"C-NMR (125 MHz, CDs0D) : &
150.11(s, C-3/C-3'), 149.63(s, C-4'), 148.38(s, C-4), 133.72(s,
C-1'), 132.72(s, C-1), 122.39(d, C-6), 120.23(d, C-6'), 116.60(d,
C-5), 116.78(d, C-5'), 113.53(d, C-2), 110.76(d, C-2'), 84.40(d,
C-7'), 73.58(t, C-9), 60.61(t, C-9'), 56.45(q, -OCH;x 2), 54.12(d,

C-8'), 44.07(t, C-7). 33.82(d, C-8)

4-2-13. Compound 20 — 8-hydroxypinoresinol
White powder
Molecular formula : CooHz207
m.p. : 183~185 C
[a]® (¢ 0.5, MeOH) : + 35.5°
W Apax (MeOH) nm : 230, 278
IR Vaax cm ' :3410 (OH), 1602, 1473 (aromatic, C=C)
EI-MS m/z : 374 [M]" (18), 207 (28), 151 (151), 93 (45), 65 (49).

'H-NMR (500 MHz, CDs D) : &
7.05(2H, t, 2.0 2.5 Hz, H2/H-2'), 6.86(2H, m,H-5/H-5"), 6.79(1H,
d, 8.0 Hz, H6'), 6.78(1H, d, 8.5 Hz, H-6) 4.68(2H, s,
H-7/H-7'), 4.21(2H, dd, 7.0, 9.0 Hz,H9'eq), 4.04(1H, d, 9.0
Hz, H-9eq), 3.87(3H, s, -0CHs), 3.86(1H, masked under -0CHs,
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H-9ax), 3.76(1H, dd, 6.0 9.0 Hz, H-9'ax), 3.86(3H, s, -0CHs),
3.05(1H, m, H-8').
"C-NMR (125 MHz, CDs0D) : &

149.26(s, C-3), 148.86(s, C-3'), 147.67(s, C-4), 147.58(s, C-4'),
133.80(s, C-1'), 129.21(s, C-1), 121.70(d, C-6'), 120.66(d, C-6),
116.20(d, C-5), 115.81(d, C-5'), 112 ., C-2), 111.48(d, C-2")
92.94(s, C-8), 89.48(d, C-7'), 87.99(d, C-7), 76.24(t, C-9)
72.19(t, C-9'), 62.54(d, C-8'), 56.58(q, C-3—0CHs), 56.52(q,
C-3'—0CHs)

(
70(d
91(d
(d

4-2-14. Compound 21 - (-)-olivil
White powder
Molecular formula : CaoHeo07
m.p. @ 122~123 C
[alp (¢ 1.12, MeOH) : - 24.9°
U Anax (MeOH) nm : 280, 229
IR vaax (KBr) cm™ : 3370, 1608, 1520, 1450, 1420, 1380, 1100, 900, 840.
LC-MS m/z : 376

'H-NMR (500 MHz, CDs0D) : &
7.15(1H, d, 2.0 Hz, H-2), 6.91(1H, s, H=2'), 6.88(1H, dd, 2.0
8.0 Hz, H-6'), 6.74(1H, d, #8.0 Hz, H-6), 6.72(2H, s, H-5/H-5'),
4.73(1H, d, £7.5 Hz, H-7), 3.85(3Hx 2, s, —OMe), 3.83(1H, d,
J9.0 Hz, H-9'eq), 3.82(1H, d, 9.0 Hz, H-9'ax), 3.74(1H, dd,
,5.5 11.0 Hz, H-9eq), 3.60(1H, d, 9.5 Hz, H-9ax), 2.99(1H, d,
14,0 Hz, H-7'eq), 2.92(1H, d, ~14.0 Hz, H-7'ax), 2.30(1H, dd,
5.5, 13.0 Hz, H-8").

C-NMR (125 MHz, CDs0D) : &
149.17(s, C-4'), 148.72(s, C-4), 147.33(s, C-3'), 146.30(s, C-3),
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135.51(s, C-1), 130.57(s, C-1'), 124.02(d, C-6), 120.92(d, C-6'),
115.94(d, C-5), 115.82(d, C-5'), 115.37(d, C-2), 111.69(d, C-2'),
85.97(d, C-7'), 82.75(s, (-8), 78.11(t, ), 62.08(t, C-9'),
60.93(d, C-8'), 56.32(q, -0CHzx 2), 40.79(t, C-7).

4-2-15 Compound 22 - (+)-Medioresinol
White powder
Molecular formula : CpiHp407
m.p. : 150~152 C
[a]% (¢ 0.33, MeOH) : + 23.1°
W Apax (MeOH) nm @ 233, 279
IR Viax (KBr) cm™ @ 3544, 1612, 1510.
ESI-MS m/z : 411 [MNa]*

'H-NMR (500 MHz, CDs0D) : &
6.95(1H, d, 1.0 Hz, H2'), 6.81(1H, dd, ~1.5, 7.0 Hz, H-6")
6.77(1H, d, 7.0 Hz, H5'), 6.65(2H, s, H-2/H6), 4.71(2H, d,
J3.5 Hz, H7/M-7'), 4.25(4H, m, H-9/H9'), 3.85(3H, s,
C-3'>0CH;), 3.84(3Hx 2, s, C-3—0CHs/C-5—0CH:), 3.14(2H, m,
H-8/H-8")

"C-NMR (125 MHz, CDs0D) : &
149.50(s, C-3/C-5), 149.28(s, C-3'), 147.48(s, C-4'), 136.34(s,
C-4), 133.93(d, C-1'), 133.29(d, C-1), 120.21(d, C-6'), 116.23(d,
C-5'), 111.13(d, C-2'), 104.65(s, C-2/C-6), 87.82(d, C-7), 87.63(d,
C-7'), 72.89(t, C-9), 72.78(t, C-9), 56.95(q, C-3—0CHs/C-5—0CHs)
56.55(q, C-3'—0CH:), 55.71(d, C-8), 55.48(d, C-8")

&B.QéugﬂlﬁMcIﬂmM1mmwmi =22
=29 MeOH =E222FH 92 Et0Ac 28 (4.29)S Aoz A

AL
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Fclst WMHE2 Scheme VIOIAM UEHHACH. SSLIRS Et0Ac 2= 2
HOHZ00 MeOH:H0 (5:95, 25:75, 40:60, 100:0)Z2 M HP-202 0I&8t column
chromatographyE &!AIStH 402 AMZS subfractions (E-1 ~ E-4)S
HACH. AT fr. E-1 (1494.04mg)=S &IHE0H MeOH:H.0 (100:0, 50:50,
100:0)2 HP-20 C.C.E &AIGIH Xt 3JHel subfractions (E-1-1 ~
E-1-3)2 ACH. el fr. E-1-1 (260.62mg)=S &IHEO0H CHCI3:MeOH:H0
(10:1:0.1—1:1:0.1, gradient)& silica gel C.C.2+ S0HZ21 CHCl3:CHCl -
MeOH:H,0 (30:1:1:0.1—1:1:1:0.1, gradient) 2 CHCl3:MeOH:H,0 (10:1:0.1)
Z silica gel C.C.E Bt= & AIGtH compound 24 (2.05mg)t compound 25
(2.36mg)2 =2cIotACH. Fr. E-2 (2471.50mg)E Z0HZ=21 MeOH:H.0 (0:100,
5:95, 15:85, 30:70, 100:0)2 HP-20 C.C.E & Aot 42 M=Z2
fractions (E-2-1 ~ E-2-4)22 =2&5I%UCt. 0= Fr. E-2-2 (1042.32mg) S
S0HZ21 CHCl3:MeOH:H,0 (4:1:0.1—>1:1:0.1, gradient)& silica gel C.C.2
2 Aot silica gel 60 Foss2t RP-18 Fosas TLC patternE HESH = THXH
3Mel M=ZE& subfractions (E-22-1 ~ E-22-3)22 USJALD 0= f
E-2-2-2 (53.68mg)= M Xt 0HZ=21 CHCl;:MeOH:H,0 (4:1:0.1)2 silica gel
C.C.2 & AIGHN compound 23 (15.28mg)S S RALH.

o

r.

4-3-1. Compound 23 - (-)-olivil 9'-0- B—glucopyranoside
Amorphous powder
Molecular Formula : CosHssO12
m.p. @ 169~172 C
[alo (¢ 0.23, MeOH) : - 26.8°
U Anax (MeOH) nm : 209, 225, 279.
IR viax (KBr) cm™: 3420 (OH), 1605, 1515, 1458 (aromatic C=C), 1271,
1227, 1073 (glycosidic C-0)
ESI-MS m/z : 537 [M-H]

H-NMR (500 MHz, CDs0D) : &
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7.11(H, d, 1.5 Hz, H-2), 6.91(1H, s, H2'), 6.89(1H, dd, 1.5
6.5 Hz, H-6), 6.75(th, d, 6.5 Hz, H-5), 6.72(2H, m, H-5'/H-6'),
4.73(1H, d, ~£7.0 Hz, H-7), 4.30(1H, d, 6.5 Hz, Glc-H-1"),
3.85(3H, s, C-3'—>0CH;), 3.84(3H, s, C-3—0CHs), 3.05(1H, d, ~11.5
Hz, H-7'eq), 2.91(1H, d, 512.0 Hz, H-7'ax), 2.46(1H, dd, J=6.0
11.0 Hz, H-8").
C-NMR (125 MHz, CDs0D) : &

149.13(s, C-3), 148.66(s, C-3'), 147.42(s, C-4), 146.24(s, C-4'),
134.92(s, C-1), 130.49(s, C-1'), 124.17(d, C-6'), 120.91(d, C-6),
115.93(d, C-5'), 115.90(d, C-5), 115.52(d, C-2'), 111.66(d, C-2),
85.37(d, C-7), 82.51(s, C-8'), 77.76(t, C-9'), 68.47(t, C-9)
60.37(d, C-8), 56.55(q, C-3'—0CHs), 56.53(q, C-3—0CHs), 40.83(t,
C-7'), 104.96(Glc, C-1"), 78.16(Glc, C-3"/C-5"), 75.32(Glc, C-2"),
71.78(Glc, C-4"), 62.87(Glc, C-6")

4-3-2. Compound 24 - dihydrodehydrodiconiferyl alcohol
9'-0- p—glucoside
Amorphous powder
Molecular formula : CgsHss01
m.p. . 175~177 C
[alp (¢ 0.67, MeOH) : - 55.8°
W Apax (MeOH) nm @ 226, 281
IR viax (KBr) cm™ : 3418, 1608, 1515, 1498
FAB-MS m/z : 521 [M-H]", 545 [M+Na]’

'H-NMR (500 Miz, CDs0D) : &
7.00(1H, d, ~1.0 Hz, H=2'), 6.85(1H, dd, 1.0, 7.0 Hz, H6")
6.77(1H, d, 7.0 Hz, H-5'), 6.72(2H, br s, H2/H-6), 5.58(1H, d,
J5.5 Hz, H-7'), 4.35(1H, dd, 1.5, 6.5 Hz, Glc-1), 4.11(1H, dd,
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#6.5, 8.0 Hz, H-8'), 3.93(1H, d, 8.0 Hz, H-7'), 3.92(1H, dd,
#2.5, 5.5 Hz, Glc-2), 3.85(3H, s, -0CHs), 3.81(3H, s, -0CHs),
3.65(1H, m, H-8'), 3.56(1H, br t, #5.5 Hz, H9'), 2.68(2H, br t,

J6.5 Hz, H-7), 1.91(2H, m, H-8)

"C-NMR (125 Mz, CDs0D) : &
149.15(s, C-3), 147.58(s, C-4'), 147.55(s, C-4), 145.32(s,
136.97(s, C-1'), 134.77(s, C-1), 129.82(s, C-5'), 119.86(d,

C-6),
118.23(d, C-6'), 116.20(d-C-5), 114.36(d, C-2'), 110.68(d, C-2

104.39(d, Glc-1), 89.11(d, C-7), 78.29(d, Glc-3), 78.06(d, Glc-5"),
75.32(d, Glc-2), 71.81(d, Glc-4), 65.12(t, C-9'), 62.91(t, Glc-6),

62.37(t, C-9'), 56.95(a, —0CHs), 56.90(q, —0CHs), 55.91(d, C-8),
94(t, C-8"), 33.03(t, C-7")

4-3-3. Compound 25 - glochidioside
Colorless amorphous powder
Molecular formula : CosHas011
m.p. @ 177~178 C
[alo (¢ 1.02, MeOH) : - 13.5°
U Apax (MeOH) nm @ 227, 280
IR vaax (KBr) cm™ : 3418, 1608, 1515, 1498
FAB-MS m/z : 521 [M-H]"

H-NMR (500 Mz, CDs0D) : &

6.95(1H, d, ~1.5 Hz, H-2), 6.83(1H, dd, 1.5 7.0 Hz, H-6),

6.77(1H, d, 7.0 Hz, H-5), 6.75(2H, s, H-2'/H-6'), 5.49(1H,

#5.0 Hz, H-7), 4.25(1H, d, #6.5 Hz, Glc-1), 3.92(1H, m, H-9' a),
3.85(3H, s, —0CHs), 3.82(3H, s, -0CHs), 3.75(1H, m, H-9), 3.56(1H,
t, H-9'B), 3.46(1H, m, H8), 2.62(2H, br t, £6.5 Hz, H7'),

1.82(2H, m, H-8")
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BC-NMR (125 Miz, CDs0D) : &
149.22(s, C-3), 147.65(s, C-3'), 147.61(s, C-4), 145.33(s, "),
137.11(s, C-5 134.95(s, C-1), 129.98(s, C-1'), 119.91(d, C-6),

4')
. )
118.32(d, C-2'), 116.27(d, C-5), 114.35(d, C-2'), 110.93(d, C-2),
104.63(d, Glc-1), 89.35(d, C-7), 78.28(d, Glc-3), 78.05(d, Glc-5),
75.28(d, Glc-2), 71.77(d, Glc-4), 70.06(t, C-9'), 65.13(q, C-9),
62.87(t, Glc6), 56.54(q, —-0CHs), 56.49(q, —0CHs), 55.60(d, C-8),

33.09(t, C-7'), 33.09(t, C-8")

8 M

5. dcl

T

og

=] =y
=

5-1. NBT superoxide scavenging assay

NBT superoxide scavenging assay= HUIESHE SE0IH AIZSIA2H
CtS2t ZCh. 15 mM NaEDTA (50 mM KH.PO4/KOH, pH 7.4 in d.w.)
“e, 0.6 mM NBT &4 50 #£, 50 mM KOHOl =¢Q! 3 mM hydroxanthine 30 “4E

Fet OIS 9E8=sE= =01 sample 100 #£E EIIGIKCH. O4I10 xanthine

oxidase (1 unit in 10 mé puffer)22MH 50 wE Y = 25T incubator

OLHIM 302 S0 &SI dHULIES BHS2 Al2! CFS microplate reader=
=l 570nm SZEE = HoICH ANEE pdsl 5% DMSO

==
(dimethylsulfoxide) in buf 2 otgen ago

SHZ  contro

D=22 2% allopurinol S AFEaHQCH. %)

—
D
=

rate of control reaction - rate of sample reaction
Anti-oxidative activity (%) = x 100
rate of control reaction

5-2. Cytotoxic activity assay

2 AFHUWA A28 2AMHZ= HCTis (colon adenocarcinoma—2! & 23=) 2F
SK-0V-3 (adenocarcinoma, ovary malignant ascites-:HtAAF)0IH L AM=E

=AM EASES sulforhodamine B (SRB) assay 2t#®'S 2=6lUCH.

ne}
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HU=SQ NMESS AE0l ArEot)l ?otH & trypsin-C0TA EHS=Z
EII2H H=2ZRH EelAl2ld, 96 well flat bottom microplate
(Falcon)Ol Dt well & MIZZDF 5x10° (HCTys), 2% 10% (SK-0V-3)0| Sl =
FZFoIALH. 2 MESZ2 5% €0 incubatorLHOIA  24A12+ HHGHA
BIS 0l S &AI2I = aspirator2 mediaE HMHGHD 652 log dose2
medium 2 3|45k test material EUSS MEIL SO U= wel 10 22
100442 3BH==(triplicate)2 20 =1 48A12tS0CF O UHLGIRUCH. ZHSH

S Ao DMSON =¢ol = HHXIEXRC=Z SIHGIYUCH 5 8BS U = DMS02

sE= 1% 0l &&= ot ZXHEEHZ2 MZ0 JtotIl SOl miliphore
filter2 OUGIH A& PRAMEHE SXAGIALCH. MIES 2SI 48A12t
Hst = 2 wel 12 mediumE MIHGHLD 10% formalin solutionS 100442
MGHH  4THAM  TAIZESeH  ZXIGHH  MESZ2  plated ; Ol

DEAZITH MIESl DFEO Z2YH = plateE &F+2 563 MAGHH
HOl= formalin EHE 2835| HHGHL A20AM 2 2SIt &S
AXZAZCH 283 AXE plate= wel IE 10042 1% acetic acid S0l
0.4% SRBE =0l JMZ MRS IIotH 30=2t MEZE SMGtD CHAl 1% acetic
acid EUCZ 563 ANHGIH MIE0 Z&otA 22 WAS SRBE
MAGHACH OIEH HME cell plates AL 20 HZAIZI = well
& 1004£2] 10mM trisma base (unbuffered)EMHS It titer plate
shaker2 10272t shakingotd EMMS ZZEAIZI = microplate readerE
SZEE =HoIUL. SANESH et 4=2 =it
ASHD| RIGHH 22 £ Jtote AIBNAM MES (Tz, zero time)2t
CHal Sl BHXISHS JIot0l 48A12F BHEME el AlEZ= (C, contro
2 2t £ ASDH BN 48AI2F HHLRS [Hel MIZ= (T, test)E 2

ZFoIH O3 A0 et SSE3ds HASHRUO. = 22T FR0=
(T-Tz)/(C-Tz)] x 10022 AHAGIA D, Tz<T2 B0 = [(T-Tz)/Tz] x 1002
=AOZ  HGIUCH. OIEAH Hete st=2%H  LOTUS program@ data
regression tool2 0l&otH 2A=0l 2ANIES SAZS 50% Molot= ==¢0!

50% effective dose (I1Cs)Z HAHGHSCE.

12
Ho

-~

N



|
o

5-3. MG-63 cell lineOllA hiL-62] =2l &@l

NEZ= 10% FBS (fetal bovine serum)Jt &= DMEM (eulbecco's
modified eagle medium) BHXIES ALEGtH 37C, 5% C0, incubator Ol A
culture dishOl SAIAIZ2] MG-63 HIZE 24-well platedl H&E=+2] MIZ(3x
10")E 500 mes HEE 2 S0 incubationdtl HHXIS WXIGHACE.
O 210 TNF(tumor necrosis factor)- a2 SRB assayE &l €2 MZ=HO0I
ol =52 sampleS X2l = 37T incubatorOflA BHSE = 24A12+1t
48A12F S 2t2F 70 we® HHXIE THFGHH HS S228tCEH. 96-wel |l plateOl
Xt anti-body 100 #¢ (anti-human IL-6 2 4g/m¢ in 0.1 M NaHCO;)E &2
S 4TCOIA overnightot®d 1Xt anti-bodydt 96 well platedl SHEUEE
CH. ZEEX 22 11X anti-bodyE A OLHII 2o washing solution
0.05% Tween 20 in (PBS) phosphate buffered saline] 100 #4Z 381 A O{H
blocking solution (3% bovine serum albumin (BSA) in PBS) 200 #E
clotll A20 A 2AI12F =S¢ XIS = washing solution 200 & 2F
TOHHHCE. I0IA 24A12F =2 48A12F =0l XHFSH HHH 50 €2t blocking
solution 50 WE <20 A20AM 4AI2t £= 4TCOHA overnightotOd 1Xt
anti-bodyet Z&6t== GtRUCH. 100 #£2] washing solution2@2 48 A= &t

£ 100 42| 2X+ anti-body (biotin conjugated rat anti-human IL-6 1
ug/me in blocking solution)E& &It ot 4562 SOt ZEAIZI F Z& X
%22 2X anti-bodyE 100 #£2] washing solution®&Z 681 M=SHNH
MOIHCEH. 100 #£2] Streptavidin HRP (0.1% BSA, 0.05% Tween20 in tris
buffered saline, pH 7.3)E &HJIGtH 202 St Z&AI2 S washing
solution@Z 6% MIESHCH. TMB (Tetra Methyl Benzidine) 100 xS <0
ZAAIZI SAl micro plate readerE AFE0H 450 nm IMEOMAM &

AHoIACH. 1% DMSO2E TNF-a (15 ng/ml)It SHAS W hiL-62 RK2IH

)E control & GIACH &S HESZEZ= dexamethasone2 AIESHA D
hiLl-62] =¢cl, #ol2 controlOfl CHSF AHECl HME(%) =, (rate of

sanple reaction/rate of control)x 10022 HAl&IQACH %%

ol
ol

0

a = o

3

el

i

=
=
c
ol
-

0

—
=
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5-4. Antifungal activity assay
T. beigelii® C. albicans= 28" C2 YPD HHAI (Difco)OIM, M. furfurs

382 ° €2l 1% olive oil2 #&II&H Bacto yeast extract/malt extract (YM)
BHXI (Difco) Al BH 2FSHACE.

YPD = WM OHIXKION BEE X ME (2x10'/ml)E microtiter plateOil
Fwell & 0.1 mi& GRACH. L HMH=sE (MIC)E compoundE HEHO=Z
2-fold dilutiondt=  micro-dilution®® b MTT (3-(4,5-dimethy|-2-
thiazolyl)-2,5-diphenyl-2H-tetrazolium bromide) assay”’ Z 0I&&t0

FACH. 48A12F Biet =, Old=2 &= Met compound2l =2

T

ol

r

=~
(=)
c

T

o)
=S ZE microtiter ELISA Reader (Molecular Devices Emax, Sunnyvale, CA,
USA)OILAl 580 nmel &2 2 =H6IH MIC ¢S AL
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. 2 2 1)

iz

Ol E 2| EtOAc 28 compound X S&

1-1. Compound 12 X =&

Compound 12 &9l 2LAEHZ 2HHM2OH 10% & A
HMECH, m.p.= 172~174 TCOl) FeClz, Zn-HClI & Mg-HCI E+SO0IA
240l IR SpectrumOil A 3370(0H), 1651(C=0), 1607, 1459(aromatic C=C),
1176(glycosidic C-0) on'2| S£MZ LIEHKHOl  flavonoidH  HHEHXI
=g == QUL Negative FAB-Mass spectrumOilAd m/z 433

"9 molecular ion peak, m/z 2860l hexosedt &2t& fragment ion

rZ
é
H
!
=
|0
HU

fon

f—

4+ o
o
HU

g

peakE ZHEE == U0 kaempferol Z28HO| SIE20 glycosidedt Z2&E =
=g = A, U spectrumOlA 342mm0ilM  S==CHOt LIEHLHO
flavoneOl 1Lt flavonol REMBS FEE = UL shift AIL2Z NaOMeE
JtotAE2 M band |2 =CIHEOl 48nmm HMEC=Z 0/S6t) S &0t
X (@]

C-4'?IXI0l OHIt ZEXHSHH NaOAcOll band [1JF 50nm ZIIp&

Ol
J
ﬁ@
0
I-HJ

22 C-7 ?AXI0l OHOt &XHotd AICI:Z JtotR=S [ band | O 45nm

0l=d
o2 HIIESZ shiftolld 0 2OIIE2 HCIES Dl HolAl Zoe8=2
C-5 <SXIOol OHJOF =XHot=  kaempferol type2l flavonol glycosideZ2

Y
0
_O'j
52
a

'H-NMR spectrumOiAE  SH 6.102 6.00 ppmOlAl A ring2 H-6, H-8
proton singer #1.5 HzZ m-couplingdte HS 2EE = UYL SH 6.93
ppmOilA H-3", 5' proton singer &H 7.71 ppm&l protondt ~8.5 Hz2 A
doublet2 ULIEILE o—couplingetE 2ZEE = UAH SH 7.71 ppme protonOl
H-2', 6'd= &olg = QUCH. rhamnosell anomeric protonOl &H 5.52
ppmOlA 2= EALD SH 0.92 ppmUlAd= rhamnose2 CH;2l 3HZ2| proton
singerOl 2=&|ACtH.

C-NMR spectrumOl A= C-301 SC 135.53 ppmn22 DA shiftdtd
UM 3-0HOl HOol 2D /USS F=F = UA/ULD 56 162.75 ppmOll A

!



protonOl hydroxylation & carbon signalOl 18 =& B ring2
C-4'8t OHZ XI&=H USS &€ == URALCE. L&t anomeric carbon0l &C
103.35 ppmOil A EF=EI0 C-301 &0l 1 mole ZEEN UASS & = UYL
S8C 17.80 ppmOll A methy| 2|0t 2= &l

Ol&tol statAol JID|ZAt =&t

b B [

£ compound 12 afzeling 1 #*XE

1-2. Compound 22| X S&

Compound 2= 0|2t HIZZEAHE DH2M 10% ESAMA|MOZ ZtAiEIH
EEHMOIALD m.p.= 178~180 COIMH, FeClz testA =M, Mg-HClI &
Zn-HCi testOlA =M 22t LIEFWUCH. IR spectrum 29 3320 cm '0fl Al

OH, 1660 cn 'Ol =021, 1610, 1500, 1450 cm'Ofl A aromatic C=CJl, 1140
cn 'Ol M glycosidic C-0J12 ZEES LIEHHE 200t UEHAACH. E£&
-178" o HFBETE LIEFHD UV spectrums ES2H  254%2 350 nmOf| A
S=UE UEILHN flavonol SE&Mz =g = UCH. &8t ESI-MS
spectrum =2t m/z 4470AM [M-H]" molecular ion peakS LIEILHO]
FAZ0| 44822 & = AURULE.

'H-NMR spectrum = aromatic field2 &H 6.33(1H, d, £2.0 Hz)It
6.17(1H, d, 2.0 Hz) ppmOIAl flavonoid A&l H-8 %L H-60 JlCldt=
proton0] 2&EAYD, SH 7.33(1H, d, ~2.0 Hz), 7.30(1H, dd, ~2.0 8.5
Hz), 6.90(1H, d, 8.5 Hz)ppmOlAX B&2| H-2', H-3' & H-6'0l JlCldt=
proton0l Z2tZZ{ aglycone2 quercetindS FHE = JUULCH. L&t SH
5.34 ppmOllA anomeric protonOl ~1.5 Hz2l doubletZ UEILIEZ Ol
aZES ot ABS & = UYL SH 0.92 ppmOl A £6.0 Hz2| doublet2
LIEtHLt= 3H 22 signal 0 2T Z0l rhamnose 2 & == UL

C-NMR spectrumOll M= quercetint HImE O§ carbon C-2, C-4Jt 2t2+ &
9.3, 1.8 ppm MAEH2=Z shift & 20|l 2F% D C-3 carbon0l & 2.4 ppm
DNECZ shift T 2FEEZ C-3%10 Z0| XI&tZ O glycosylation
shiftdt ot A= =olgr = URUCH. 6C 179.62 ppmOllA C-4 carbon2l
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carbonyl 1€ 2&& = UYL §C 150.051+ 146.64 ppmOIA 22t C-3' ¢t
C-4' carbon signalOl 2F& 0 C-3'%l, C-4'?2 proton0l hydroxyl 2|2
XS ASS & = UMUCH. 8C 103.69 ppmOlA 2l anomeric carbon
signal2 &g £ UYUCH, Y22 EH I|QI6t= carbon signalOl &C
73.43, 72.28, 72.17, 72.07, 17.80 ppmOlA Z=SEZUC. 53l SC
17.80ppm0Oll M LIEtLE= carbon signal 2 rhamnoseOll HEBH LiEHLI= SE X QI
peakOICt. 0I242 &t Jt20l ot =& S 20| TLCE & Zut ZEst
20l L-rhamnose2 = & = UULt.

olatel JDIEA 2 ¥ 28¥no HnZEH compound 2=

quercetin2l C-3912 hydroxy2lJ2t a-L-rhamnese2l C-1%12} glycosylationOl

2 flavonoid glycoside  AHE &0l quercetin  3-0-a-L-

rhamnopyranoside (quercitrin) 1 FXE SHE £ QUL

1-3. Compound 32 X =&

Compound 32 0O/&M HIZEA JIMZA 10% ZAAIBSZ
L 2tMOI, Fecls testOllMd =S54, Mg-HCI % Zn-HCl testOlA =M
2t28 LFEFSCH. m.p.= 190~192 TCTOI0f IR spectrum (KBr window) Ol Al
3321 cm 'Ol M broad 3t LIEHE hydroxyl grouplt 1660 cm™'S| sharp
peakS= Soll carbonyl group=2l functional group EE2E & = ULt
L8t UV spectrumeS =off MeOH solventOlM ZEHEQL flavonoid ZUE=+
oA gt |AFSH 266, 349 mmo| ESAMA0l ZELUSH, LC-MS
spectrumilAE  m/z 595.7 [MH]", 617.7 [WNal'OlAd  ion peakSOl
2HEC ALY,

e
Iz
2

ot

o
frnlo

|'0||

A

"H-NMR spectrumOil = &H 8.07(2H, d, 9.0 Hz)It 6.86(2H, d, 9.0
Hz) ppm2 chemical shift2%& kaemferol JI& =2 Z B-ringdl
p-hydroxy pheny|J|0l <IXI&t proton2 &l & = UAULD SH 6.25(1H, d,
F1.5 Hz)2 6.09(1H, d, 2.0 Hz) ppmOIA A-ring protonS &olIg =
UJACH. E£8F SH 4.93(1H, d, #8.0 Hz) ppmGl Al glucose anomeric
carbon® protont SH 4.51(1H, s) ppmOIA rhamnosell Rham-1 proton
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signal Ol Z2tZEEALD, SH 3.0~4.0 ppmOl =IHot= 100H2] E2 proton
peak= 0| 2EERACH. el SH 0.94(3H, d, ~6.5 Hz) ppmUI A rhamnose
unitel S&HAE signalE Soll kaemferol 28§29 C-38 <XI0 80 U=
sugar2| EFJ} rutinosidectes XS & = UJULE.

C-NMR spectrumOilAl & 25JHS| carbon peaksE 20iF1D A=l sC
132.492k 116.32 ppmOil RAXIS carbon2 22 F BF
LIEHLHEZ compound 32 & 2712 carbonl2Z OIF0HMH USS & =
UJPCH. 6C 102.622+ 102.08 ppmUHI A LIEILIE signale 28 €2 anomeric
carbon peakOId 21 2| chemical shift &C 90~180 ppmOil M= 137H2| carbon
peaksE 2Z& & = JUJUCE. £& 6C 18.12 ppm carbon signalOl
HEEOZM rutinoside2 rhamnosell E&XQI peakE &0l & = JURUL.
methylene (-CHz, &C 67.59 ppm)UIA 2

S8H 3.80(1H, d, & 10.0 Hz)1+ 3.38(1H, m) ppm& A Glc-6 carbon coupling
ot= NS HSQCE Soff =gy == JJUCH. HWBCOHIAM= 6C 135.69 ppm<
carbon signalOl &H 4.93(1H, d, 8.0 Hz) ppm2 proton signallt
correlationote= A= S0l kaempferol 381 X0l sugar? glycosylation

= A/USDH  sC 102.61 ppmll carbon0l Glc-62

methlene(-CH,) protonit correlation, &C 67.59 ppm2 carbonOl SH 4.51

=SR2 proton chemical shifte
)

T USS =HoE
ppm2| protont correlation ot= A2 Soll sugarIb glucosell C-6<2t
rhamnosell C-1IHA ZEZNH US2

OISl D|D|E4A ZIet 2Zed Ha o 2P0 ynzs 0z

otd compound 32 kaempferol2 C-3%®I12 hydroxyrl2t rutinoside®
[e]

stolgt 40} UL,

b

ol

Glc—C-1®12F glycosylation0l LMt flavonoid glycosideHE StEE9l

kaempferol 3-0- B-rutinoside® 11 REXE =HE £ QUQULt.

Compound 4= BHAHOl  KMAXMOZA m.p.= 215~217COIH  10%
EHAA|MO 2 SHAMGIE 2P S LHEFUHMH, FeCls testOlA HAMS LIEFHCE.

UV spectrumOllAl 2181t 275 nmilM 28t € UEILE A0l 235510
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IR spectrumOll A= 3400 Cm'101|/k-| OHJF Z+=S D, 1700 on 'Ol A carboxylic
acidOll =6t= =00t 2=TZA 1620 cm 'Ol Al aromaticOll =3dt= C=CS
A, 1250 cn'OlAl carboxylic aciddl =dtE C-02 ZSTUACH.
MS spectrumOil Al molecular ion peak m/z 170.020l A 2 & & AL,

H-NMR spectrum@ SH 7.06(2H, s) ppmOlAd S JHSl proton signalOl
ZECAOM "C-NWR spectrumtil M= SC 122.22, 110.46, 146.53, 139.70,
170.60 ppmOIM = 52| carbon signalOl 2=%=0 &C 110.46, 146.53

ppmOll ?I XISt carbone 22 & EF2 carbon2 UEIWHEZ compound 4=

il
JIHI

A
ro

i

Z 719 carbon@Z O0IFHAMH U2 & = UL,

HSQC spectrumsS Sot0 B0 HE HBE =AE SHOIoIALH. S§H 7.06
ppm2 proton2 &C 110.46 ppm2l carbondt correlationS ot USS
2olg = JUJULH.

HWBC spectrumE S0t protondt & CHAH 0l ZEolH, AdSHES
ot= carbonto| ZtH Ol CHet HEE =QIGHRAULCH. H-3RA0 U= proton=2
C-19l, G221, C-4%l, G591, C-7912 carbont correlationdt), H-5% 0
J=  protong  C-191, C3%9, C491, 69, C-7912 carbonit

correlation2 ot US2 SHOIE = JYJUCE.
N A L 2o s Em2
old compound 4= simple phenol HE F&=22 LEQl 3,4,5-trihydroxy

benzoic acid (gallic acid)2 1 RXEXEZE SHE £ UUC.

Olatel JPDI2A ZUte =&

Compound 5= Z4Hol FRUMNEHZM LAHBL2H, m.p.= 199~200COIH,
10% ZHAAHOZ BHMGIH 2AMO2 LIEFLHM, FeCls testOlA HESMES
LIEFLHOY, IR spectrumOil A= 3289 cn 'Ol Al —OHOIl JIQIGH= peak, 1674
on 'Ol Al —COOHONl DIQIGH= peak, 1602, 1528, 1470 cm 'Ol A= aromatic
C=COl DJleldt= peakIdt 2= A, UV spectrumtlA= 258, 294nmUil A=
LIEtLt= 2HES 20t compound 5= benzoic acidr HZ stet2ds € =

UCH. EI-MS spectrumOl A molecular ion peak?t m/z 15401 UHEFGE D OHOF
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AAE [CoHp(0H)C0l" ion0l m/z 1370IM  LIEFGtD  C-0010F Aalg
[CeHa(0H)2]* 01201 m/z 11001 LIEFLED, m/z 7901M  [CeH]* ionOl
LIEHSECY.

H-NMR spectrumOiAdl=  SH 7.42 ppmOIlAl LIEFE £7.2 Hzl doublets
H-5Jt H-61t ortho coupling ot= 210l JIQIGt= signal, &H 7.41 ppmOil A
LtEt= ~1.8 Hz2l doublet= H-2Jt H-61t m—coupling ot= 230 Jl@lot=
signal, &H 6.79 ppmOlAM LtEFHLLE ~1.8 7.2 Hz2| double doublet= H-60I
H-52t o-coupling=S
2= ALY,

C-NMR spectrumOiAlE &
carbon peakdt SR, 151.50(C-4), 145.05(C-3), 123.86(C-6),
123.21(C-1), 117.69(C-2), 115.73(C-5) ppmOIA 6IH2l aromatic carbon
signal Ol =& ULCtH.

Olatel J|DIEAD 2SN Ma DD 2P no HnE EMR
td 0 stg=E2 ©&= phenold S&EQ!  3,4-dihydroxybenzoic

=
—XE SEOAULH.

ro

= [ChAl H-22F m-coupling ©Ot= signalJt

C 170.42 ppmOIAl galloyl group2 carbonyl

ol

fu
¥

acid(protocatechuic acid

L

1-6. Compound 62| /X =&
Compound 62 &HAHS| =2& AEHQI SEZA 10% SAAHCZ YAGHH
2oz ML, mp.Jt 194~196C OI0H, IR spectrumtiiM= 3360
cm 'Ol M OHOIl J1QIGH= peak, 1690 cm 'Ol Al esterOfl JIQI5H= peak, 1620
cn 'Ol Al aromatic C=COll J|QIGH= peakS0l ZECRACH. UV spectrumOii M=
QXS banddt 219 nmOlA O 2GHAH SIHE Z0AM LIEtLLD JA2H
OIXtS == banddt 276nmOIIA ZGHAH LIEtHLED UCH. Ol= electron releasing
group®! OHIt 3JH Z&EAH AO hyperchromic shift % bathochromic
shiftdt SAIO LOSIl RO0ICH. EI-MS spectrumOlA molecular ion
peakIt m/z 1840IA LIEFGED  a-cleavagedt L O{LIA acylium ion
[CeH2(OH)3C01"01  m/z 15301 Al base peak@ LIEILIY C-0JtJF A& S 0f
[CeH2(OH)3]™ 01201 m/z 1250l A LIEFLEDY, [CeH 1701 m/z 7901 Al LIEFLHCE.

-
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'H-NMR spectrumOil A SH 3.81 ppmOl Al methy| ester2l methylJ| protonOl
singlet2 LIEH20, SH 7.04 ppmOlA 2JHS| aromatic protonOl JI@IGt=
E4Jt singletZ LIEtLE H22 20t 3JH2l hydroxy! group benzenell
3, 4, 5910l H=EGH0H XSHE/UASS & = UL

"C-NMR spectrumOlAl  8C 168.99 ppmOIlAl galloyl group2 carbony!?l
carbon peakdt 2=EUD, SC 146.47(C-3/5), 139.72(C-4), 121.40(C-1),
109.99(C-2/6) ppmOlA 6IH2] aromatic carbon signalOl 2=ZA20, SC
52.27 ppmOilA carbomethoxy | 2101l J1@IGt= carbon signal Ol 2tZ % AL,

Olatel JDIEAD 2SN MHa DD 2PN ynE EMR
otol O S22 &&= phenold 2& QI gallic acid methyl ester(methyl

gallate) 1 RXE SHoIRULL.

1-7. Compound 72| X =&

Compound 72 SAMO HIZZd =2LHH SEZAN 10% ESAABSZ
HMGIH HEFMOZ T, mp.= 217~218COIH, FeCls Al = NaNO.
acetic acid AIMOl 2loff 2HEHESS LIEHLELD IR spectrumOil A= 3383
(-0H), 1715 (C=0), 1616, 1516 (aromatic C=C) ¥ 1025 (glycosidic C-0)
cn 'Ol Al 2B S4UIE 2EE £ A0 ellagitanninHE 32
2 QUCH. £&t &d4&E [alp =80l -50° &1 A2 &F CUCH. FAB-MS
spectrumilMd= m/z 6330 [M-H]"2 molecular ion peak, m/z 46501 A
[M=(galloyl-H)] 2l gallic acidJt &8t fragment ion peakE ZEHE =
UALE.

H-NMR spectrumOil A= SH 7.04 ppmOIlAl galloyl 2101l JIQIGt= 2H 29
singlet signaldt SH 6.67, 6.65 ppmOlAd= 22t 1H 22 HHBPIIOI 2|8t
singlet signalOl LIEFLIDION Ol compound LH =2t2F &b JHSl galloyl 2|2t

ol xX st
= T o=

HHBPDIDF &Moot A2 & == UL,
glucose anomeric signale &H 6.35 ppmUIA 1H 22 doublet signal
(2.1 HZ)2 aZEES ol 2192 LIEtRCH. €8 SH 4.95(br, s),

4.80(br, s), 4.53(d, 8.1 Hz), 4.47(dd, U=3.

w

, 8.1 Hz), 4.15(dd,
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8.1, 11.1 Hz), 3.97(d, 9.0 Hz) ppmOlA LIEFE multiplet signal
glucose proton2 H-2, 6, H-4, 5, H-3, 52 HZAIZ = UJULCt.

BC-NMR spectrumOil Al ZORELEH J|05H= signal0l  SC 95.18(C-1),
69.63(C-2), 76.36(C-3), 65.18(C-4), 71.82(C-5), 62.63(C-6) ppmOilAf
2HEC & JHS glucosedt ZEEON U= A2 FEE = URULCH
glucose2 C-1 signalOl YBF&EQI glucose2 moiety?t HlWotH 2 6 10
ppm A large up field shift8t 20| ZEZ =0l 0= “Ci glucose coreS
2= ogalloyl glucoseS0l galloyl group2 &t3t&  coupling2Z HHBP
group(viz. ellagitannin)2 2= tannin2Z metabolization & O 0-31t
0-6/0-22t 0-40 <SIXIGtE galloyl groupAtOlOIA  ZMG=  AHSHA
coupling2 “Ci coreE 'Cs core(boat conformation)8 22 conformation
changeE 223J|l= R0l T 8k hydroxyl group2l C-0 bonding2
orientationil BIStE SAI0 £=B5t22 0| conformation changedt glucose

gatg EC= At Jlelsted Ol
compoudJt 'C4 core(boat conformation)S 2= ellagitannin e FHE 2
UAUCE.  8C 170.27, 168.67, 166.84 ppmOIA —COO-0ll 2IS peakIt

nl
[

carbon signal® chemical shiftOl

A
m
$Q
0

el
=]

-

olgtel Jpolesd Z2ntet Y g4 2 28°% data9l HlnZ

HI
ol

compound 72 tannin HE 2 &2l isocorilagin@z 1 X E SAHGIILE.

2. EELIR22 CHCl, &% compound =X S&

2-1. Compound 82 X S&

Compound 82 WMo ZFZZAME =SEZM mp.= 77~78 TOIH,
Liebermann-Burchard B'SUHA 2 BtESS LIEILHLD 10% EMLZ 22 &
= JiEoUES I 2SNz LMEl= A2 20t triterpenoidil
22 FZOIRULE.

_n
>
T
=
%)
to

pseudomolecular ion ([MHH]") peakdt m/z 6650A LIEFLH
"H-NMR, "“C-NMR % 2D(HMQC, HMBC)-NMR spectral dataZ Soll 9 3

T ANAZE CueHs022 F=EOHRULCE.

o
m
10
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IR spertrumOilM= 2924, 2853(C-H), 1732(C=0), 1626(alkene, G=C),
1462, 1379, 1178(C-0) com', UB ELUE 2ELACH  EI-MS
spectrumOil M= Mclafferty rearrangementOf 2o MAE SAHZAQI jonOl
m/z 409([M-CieHai02]")JF ZtECIQUCH. L5 JIEF fon peak m/z 218, 1897t
oE gD 2D HDE & 0l 20 fatty acid)t Us A2
Z=HCM EI-MS spectrumOl Al S22 Z&F 255 ([M-409]")0l Z2HEHOS
palmilic acid2 =&AL,

Ol&2 ZHE EUZ 0| S22 triterpnoid@t fatty acid2 OIFHE

0l 3829 tritrepnoid 222 28 H-NMR spectrumOli A 842l angular
methyJ1JF 2+2t 6H 1.04, 0.99, 0.95, 0.89, 0.85, 0.84, 0.83, 0.77,
0.76 ppmOlA singlet2 2tZ UL,

“C-NMR  spectrumOl M 30JHSl carbonOl ZEEIAD, 01U DEPT
spectrumE Soff 8IH2 methyl, 9ISl methylene, 7IH2 methine, 6912
quaternary carbon signalOl Z&&EIUCEH. OlA2l 2FE methyl( 5C 28.82,
28.07, 21.13, 20.49, 18.50, 17.43, 16.78, 16.54 ppm)J| carbon 1&l1)
olefinic( 6C 124.29, 139.58 ppm) carbon % =& EtAS2| NMR patterns
JlE2s®™ V0 Hine =2 2 0 S22 ursaneH Ol a-amyrin typel
triterpnoid 22 FZE = UCH. SHXICH a-amyrin2l protondt carbon
sepctrum data®?t HIWSHE 2 H-NMR spectrumOl A= SH 4.47(1H, dd,
J=3.6, 10.8 Hz)OWIA hydroxymethine protonOl a-amyrin2Ct 1.31 ppmLt
MARC2 0S5t D "“C-WR  spectrumi & C-32  hydroxymethine
carbon0l 8C 80.28 ppmZ OlS%= signalOl ZEE O patty acidIt
C-310l esterE 212z F=HECH JIEt protondt carbone J| 240 M
a-amyrindt LX|IotH UEFGCH. 2D(HMQC, HWMBC)-NMR spectrumOlAl fatty
acid2l carboxyl212l carbon( §C 173.62 ppm) C-1'1t H-3 hydroxymethine
proton( 8H 4.47 ppm)ALOIGIA correlation2 OI&22 fatty acidJt C-30i
FZI /UASS X = HOHAULC.

fatty acidOll &ol= proton2 SH 1.26 (20H, m, H-4'~H-13') 0.89 (3H,

24
=

ol
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t, 7.0 Hz, H-16") ppmOIA ZZEEIALD, carbon2 §C 173.69, 34.85,
30.88, 29.69~29.19, 25.16, 22.69, 14.11 ppmOI A carbon=0| 2t& &I RUCEH.

olatel JPDIEA4 Zuet 2 HJACZREH 0 steEg=E2 8HY
singlet methyl2J12t 1JHSl double bond ¥ C-3 ?IXI& hydroxylI2t palmilic
acid2l carboxylJIJt ester & uraneHZ2l pentacyclic triterpenoid
2N, 28 D HWs =  g-amyrin-3-f-palmitate® 1
A CE.

)

fon

4
B

TR
O||

EI
S

Compound 9= &iAio| =gt
Burchard BHS0IA ZHEIESS
= W22 2Ot triterpencidH &= E =HOIALE.
pseudomolecular ion ([MH]") peakdt 679.530 Al LIEFLH FAB-MS2F 'H-NMR,
“C-NMR 2 2D (HMQC, HMBC)-NMR spectral dataS Sof 9 st&29 2XtAlS
CagHrs0s=2 F=HOHALCE.

IR spertrumOlAMl= 1732 (C=0), 1653 (COOH), 1617 (C=C), &8t E2UE
SHEEUCH. EI-MS spectrumdil A= Mclafferty rearrangementOil 2|0 =
SZHQl jon peakIdt m/z 423.33 ([M-CiHai02]")OIlAl, long—chain fragment
ion peakJt m/z 495.40 ([M-CiHy]")OIA 2-EZIACH £ m/z 439.38
[M-CieHsi =0°T'OIl A alylinm ion peakJt 2& A1 £3* 1 Hlws = 0
SIE20l fatty acidit J= 222 F=HEM EI-MS spectrumOllA &S &
255 ([M-423]")0ll 2245t01 palmilic acid® F=FEIQUACEH.

ol&tel ZHE EUZ 0 st&EE triterpnoid?t fatty acid2 &
stetEol 2oz F=HELC.

0l 3829 tritrepnoid 222 28 H-NMR spectrumOli Al 842l angular
methyJ1Jt 228 6H 1.30, 1.19, 1.17, 0.95, 0.89, 0.88, 0.82, 0.80
ppmUlAl singletE 2tZ & ALY,

“C-NMR  spectrumOl M  30JHSl carbonOl ZEEIAD, 01U DEPT
spectrumE Soff 8IH2 methyl, 8ISl methylene, 7IH2 methine, 742

[ EsMoz LMt

0
>
=
X
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quaternary carbong ZrEEIRUCH 0142l 2Z & methyl (SC 28.82, 28.07,
21.13, 20.49, 18.50, 17.43, 16.78, 16. H EASO NWMR IHE S
JIE=28 0 Hluol = Z 0l 2&F=SE2 ursaneHE S a-amyrin typel
triterpnoid =2 FEE
sepctrum data® HIDGHE Z D H-NMR spectrumOiME  SH 5.54(1H, s,
H-12)l A olefinic protondt 4.52 (1H, dd, 5.0, 12.0 Hz, H-3) ppmOil A
hydroxy methine proton0l MXI&ACZ 0lS56I¥ 2 "C-NMR spectrumOl A &
C-32 hydroxy methine carbonOl &C 80.28 ppm&, C-1121 methylene
carbonOl SC 199.71 (6-membered ring ketone) ppmZ, C-122| olefinic
methine carbonOl &C 130.39 ppmZ, C-132 olefinic quaternary
carbonOl §C 164.95 ppm2 Ol=&l= signalOl 2EZFA2S0 DJIEH protonst
carbon2 J|=2&0HA LXIGHAH LIEFGCE. 20 (HMQC, HMBC)-NMR spectrumOil A
6C 173.692 fatty acid carboxylJI2l carbonOl &H 4.52 ppm2l H-3
hydroxy methine protondt cross peakE 0I8F2Z K240l C-301 Z&EA
JUASS SOoIstUCH. delll 8C 199.71 ppm& 6-membered ring ketone

carbon0l &SH 2.352] H-9 methine protondt cross peakE OIFOX C-110i

-

2= QUL oFXI2H a-amyrin® protonzt carbon
2

ketone carbonOl USS =ol & = JUARULE.

fatty acidOl =3t= proton2 'H-NMR spectrumOilAl  SH 1.26 (20H, m,
H-4'~H-13') 0.89 (3H, t, 7.0 Hz, H-16") ppmOIA Zt=AD, C-NMR
spectrumiid= &C 173.69, 34.85, 30.88, 29.69~29.19, 25.16, 22.69,

14.11 ppmOllAl carbon=0] 2& T ALCH
olatel DDA Zuet 2&sd Hdas Sdold 2 0 g2
8IH2l singlet methyl2l12F 1JH2l ketoned|, 1JHS OI=Z2& % C-3 |X<

hydroxy2l2t palmilic acid2 carboxyl21Jt estergt & uraneHlZ2
pentacyclic triterpenoid BIS22 A, 28 1 dns =

=
11-keto— a@—amyrin palmitate2 11 #*XE SHOIS L.

2-3. Compound 102 X S3

Compound 102 Aol 2U=EZMN m.p.= 255~257CO0I0{, Liebermann-



ro
ol

]
T

Rl

Burchard BIE0IAM & BESS LEIHLD 10% E&C=Z2
& ZMSle A2 20t triterpenoidil SHE=2=2
ZXotAUCE. IR spertrumOl A= 3335 (OH), 1708 (COOH), 1643, 839
(trisubstituted double bond) cm'OflA 28t SHCHE ZHEGIACEH. EI-MS
spertrumOl A= 453 [M-H]™, 477 [MNal*Oll Al ion peakS 2+E35HRACE.

H-NMR sepctrumOil M= SH 4.74(1H, s, H-298)2 4.62(1H, s, H29a)
Ol A exo-methyllene®il 21218t olefinic proton signaldt SH 3.01(1H, m,
H-18) ppmOIA methine proton signal Ol Zt&&ZACH. E£8F SH 1.07 (3H, s,
H-23), 1.02 (3H, s, H-24), 0.99 (3H, s, H-27), 0.98 (3H, s, H-26),
0.93 (3H, s, H25)0A= 6JH2 angular methyl singlet signal&0l

-

BC-NMR  spectrumOilAlE  300H2  EtADF  R2AEERAD, 01HS  DEPT
spectrumE Soil 6JH2l methyl, 11JH2 methylene, 5JHSl methine, 8IH<
quaternary carbon& =QITIUCH. §C 217.71 ppmOlA 6-membered ring
ketoned|2t  6C 181.74 ppmOIA  carboxyl 210l  Jl@lSt=  signal Ol
2ECAD, 5C 150.30 ppmOl A olefinic quaternary carbondt &C 109.76
ppmOlA olefinic methylene carbonOl 2ZEEIUCH. £&F §C 54.91~19.61
ppmOll A Ct==2l methinelt methylene carbon signal=0| 2& /A2, 6C
26.61, 21.35, 15.94, 15.79, 14.60 % 19.34 ppmOIA methyl carbon
signal Ol 2+&E & UL

Olatel 2t&E methylJl & =8 EASO NMR HES JIE2& 0 Hlwol

=

[l

2 2 0 st&=2 lupane HE2 lupeol typell triterpenoid StE=2
Ct. otXI2H 0Ol Stet= 0 A2l hydroxy methine carbonit

protonOl SHEdt= signalS01 ZEEX %2 BHH  SC 218.20 ppmUilAl

6-membered ring ketoned|Ofl oHESt= signal Ol 2EHEIQACH. 6-membered

ring ketoneJ| 2l ®IXl= HMQC &

=Y = UJULL

Olatol DJPDIEs Zuet S HdA4S22H 0 tE2

singlet methylJI2t 1JH2  ketoned|l & 1JH2 carboxyl2Jl2F 1JHQ

T
=
(09
D
n
°
D
e
c
3
HO
X
o
Om b
%
<
wWw
0
o
>y
|0
HU

ro
\,
=
10
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lupane  HIZ 2l pentacyclic

196~198

—
a—
i

3335 (OH),
cn 'Ol 2Bt

1708
=UE

IR spertrumOil <
(trisubstituted double bond
spertrumOl A= 453.5 [M-H],
'H-NVR sepctrumOil A= SH 5.30 (J~4.0 Hz,
S6H 3.35 (1H, dd, 4.5 13.5 Hz,
signal 0] 2ZECIUCH. £ SH 1.15 (3H, s,
1.05 (3H, s, H-25), 1.03 (3H, s, H-24),
s, H-29), 0.81 (3H, s, H-26)0IM=

S0 2ELACH

~ 4
rir

S A
= T

protonzt
H-27),

702
signal
"*C-NMR
spectrumE Soil 7IHSl methyl, 9IH2| methylene,
carbon2 2 SIgAC. sC 217.71

S 183.640 Al carboxyl 210l J12IGt=

quaternary =tol
ketone2| 2t
143.62 ppmUl A olefinic

methine carbonO| 2%

quaternary carbonit

Ch. CEESt
methinelt methylene carbon signal=0l

25.82, 23.54, 21.44, 16.96 &«

— = L

il
S
0
sQ
O

10

e
Mo MY o
&

B-amyrin

tol
]
HU
4
0
e

carbonzt
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triterpenestet=2
Wt betulonic acid®2 1 EAE =4

Toln,
10% ez
B0l triterpenoidH 3IIE=2E

(COOH),

477.5 [M+Na]+0ﬂ M peakS
12) 0l A
H-18) ppmOil Al methine proton
1.09(3H, s,
0.93 (3H, s, H-30),

angular

spectrumOiiMd= 30002l EHADF Z2EE/ALD,
4042] methine,
ppmOil Al 6-membered ring
signal O 2tZ &l

15.00 ppmOlAl methyl

BAS2 NWR ES JIE2SL dlw

type2|

M,
ot ALCt.

Liebermann-

=0
=28t

o

1643, 839
2HESIACH., ESI-MS
2SI CH.

1H 22| olefinic
H-23),
0.90 (3H,
methy| singlet
0|42 DEPT
1001 2l

A, 6C

SC 122.39 ppmUlA olefinic
S§C 55.30~19.54 ppmOIM CH==2

BEFAS,

6C 33.04, 26.43,

carbon signalOl

ol
triterpenoid
hydroxy methine
Bt §C 217.71



ppmOlA 6-membered ring ketoneJd|Ofl OoHEot=  signalOl 2FEEIRUCH
6-membered ring ketoneJd|2l <IXl= HMQC % HWMBC spectrum &= Sol
b,

Ol&tol Z2UESZ 0 st&=E2 72l singlet methylJI2F 1JH2] ketonel|
2 1JHC| carboxyl 212 1JHS] OI=SZ &S H= oleanane HIZ 2| pentacyclic
triterpenoid SIStE22A, 28%% 2D HIWGINE  3-oxo-olean—12-en-

28-oic acid (Oleanonic aicd)2 11 XS SHOILL.

C-39101 2002 FHE & UY

rn

2-5. Compound 129 X S3

Compound 12& BHAHOl ZA AXMOZ AN m.p.&= 280~282 TOIH, [al
#e +7.2° 011, spectrumOil A 241nmOlA S0 E= IES LIEIH2H,
IR spectrumOlAl= 3510 cm 'Ol OH JIJF ZHEEIAD, 1710 on 'Ol Al C=0
JIJF 2ECAD, 1615 on 'OlA C=C DJ|Jt EE A2 20 0| FHEES
triterpenoid HE2 3&Ex2 FEEC. £8b EI-MS  spectrumGil M=

+
x

molecular ion peakJt m/z 456 [M] 2=CIALD fragment ion peakIt
m/z 438 [M-HO]'OIA Z+EEQUD  fragment ion peakdt m/z 410
[M-(COOH+H) IOl Al 2+E 201 0l compoundOil hydroxyl groupt carboxy|
groupOl ZME N2 FHEL.

H-NVR spectrumOil A S6H 4.69 (1H, d, ~2.0 Hz, H-293)2 4.56 (1H, d,
&1.5 Hz, H-29a) ppmOlA exo-methylleneOl JICI&t signal olefinic
proton signaldt SH 3.12 (1H, dd, 4.5, 11.0 Hz, H-3) ppmOIlA hydroxy
methine proton signalOl 2&&IUCH. £& SH 1.68 (3H, s, H-30), 0.99
(3H, s, H-23), 0.98 (3H, s, H-24), 0.94 (3H, s, H-27), 0.85 (3H, s,
H-26), 0.75 (3H, s, H-25)0IAd= 6IH2l angular methyl singlet signal S0|
2t EC ALY,

C-NMR spectrumOii A= 300HS EfADF ZHEEUD, SC 183.6400A
carboxy 210 Jl@lot=  signal Ol 2EEJALD, exo-methyllenell J]QI&t
olefinic quaternary carbonOl &C 152.72 ppmOlA, &C 109.95 ppmOil A

exo—methyllene®l D128t olefinic methylene carbon ZHEZUSMH, &6C
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79.85 ppmOllA hydroxy methine carbon signalOl 2t&&ACH. Lot L2
methinedt  methylene carbon signal& 6C 57.07~19.61  ppmOil Al
2ECJASMH, methyl carbon signal 6&6C 28.76, 19.78, 16.95, 16.91,
16.26, 15.25 ppmOil A 2+& & AUCE.

Olatel 2 methylJl & =8 BASS NMR HHEES JI&E=2&

&
S
ol

.

2 Z 0 SS=2 lupane HZ2 lupeol typell triterpenoid 3HE
=X 2 QCH BHAILH Jupeoll 'H-NMRZ "C-NMR data®t HIm&tO
C-28%12 methyl 217t Atet&l BFEH carboxyl 210 J1918l= signal 0l 2& T

Ct. Ol= HMQC2t HMBC spectrum =42 Soll C-28f10 carboxyl 2l UASS

0 H o
30 M2 HU

o

olael JDIEAl 2ZEE Hda 2 2o yuE EUZ o
compound=  7IH2l  singlet methyl2I2t 1JHSl carboxylJl & 1J4<
exo-methyllene olefinic bondJt U= Ilupane HES2 pentacyclic
triterpenoid S22 M, 11 PZE 3-hydroxy-20(29)-lupen-28-oic acid
(betulinic acid)2 S&GHALE.

Compound 132 S840l 22 AEHZ A m.p.= 197~197.5 COlD 10% HS040ll
ZMOZ HME|[H Liebermann-Burchard BISO0A & BtES LIEHWHG IR
spectrumOilAl= 2932 en 'Ol Al (C-H)Ofl JIQ15H= peak, 1219 cn 'Ol Al alcohol
C-00il DJIQl5tE peakE 2EEJULD EI-MS spectrumOl M= molecular ion
peakdt m/z 42601A UEHD m/z 41100M  [M-CH;]'OIA  ion  peakdt
ZHEE D, m/z 39301 A [M-(CHgtH0)1" ion peak, m/z 2180 Al [D/E ringl®
ion peak, m/z 20301l Al [D/E ring-CHs]" ion peakJt Z+EEQACH.

"H-NVR spectrumOil A= &H 1.25, 1.14, 0.99, 0.93, 0.91, 0.90, 0.78,
0.76 ppmOil A 8IH2l methyl signalOl ZEERD SH 3.22(~4.0, 11.0 Hz)
ppmOll Al double doublet signal@l hydroxy methine proton 2 =Z2&H& =
UAD  SH 5.28(F4.0 Hz) ppmOl A doublet signal@!l olefinic methine

proton2 2& ZIRULE.

OUD
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C-NMR spectrumOi M= Z 300H2l carbon signalOl ZEEA=H  5C
79.02 ppmOlA  oxygenated carbonOl 2&EE&ZUD  SC 143.59 ppm0il A
olefinic quaternary carbont &C 122.62 ppmOlAl olefinic methine
carbonOl 2F&IACH. £t 6C 55.21~18.30 ppmOI A Ct==2 methinedt
methylene carbon signalS0l ZA&ECASM, SC 15.32 (C-23), 28.09
(C-24), 15.54 (C-25), 17.09 (C-26), 25.91 (C-27), 28.09 (C-28), 23.56
(C-29), 33.06 (C-30) ppmOil Al methyl carbon signalOl 2& IULCt.

0142 JJI2AN 28t H& U 2% o Yns EU2 5o 0
t

12-ene

o

ton

=2 oleanane HZ2 triterpenoid SH&=20l04 3- B-hydroxy-olean—
(B-amyrin)22 1 PXE =HoISLt.

2-7. Compound 1429 21X =&

Compound 14= HHMOl 2LAMEHZ LAHB2MH mp.= 260~263COILD
Liebermann-Burchard testOlM 2&BES UEHHA2M, IR spectrum
3498 cn 'Ol A hydroxy?IJF =&, 2972, 2843 om 'Ol A C-HOI SHESHE
peakJt 2ASEAD, 1732 on'OlA  carboxyl D0 JIQIGHE  paekJt
ZECIAUOM, 1632 3498 on 'Ol A C=COil JIQIGt= peakdt =LA 2D, WV
spectrumtiid= 207 mmOilAd 28t &= IIES UER2SE2 0 eSS
triterpenoid HEZ2 sStE=2 FEECH. Mass spectrumOlAl= molecular
ion peakJt m/z 45401l LIEFGES DY, fragment ionOl m/z 439 [M-CHs]*Oll Al,
[M-(C00) 1"t DOIMA MA S fragment ionOl m/z 4100IA LEHGS 22 0]
stef=0l= hydroxyl groupdt carboxyl groupOl EME X =HELC.

H-NVR spectrumOii A= SH 5.96 (1H, d, ~12.0 Hz), 5.54 (1H, dd,
/3.5 11.5 Hz)OlA olefinic proton signal &Y, &H 3.23 (1H, dd,
#5.0 11.5 Hz)MA hydroxy methine®l JI@ISt= protonOl signalOl
2ELAD, SH 1.16 (H-27), 1.05 (H-26), 1.00 (H-29), 0.99 (H-25),

H-30), 0.91 (H-23), 0.79 (H-24) ppmOil Al 7IH2l methy| D10l DIQlGH=
proton signal 0l Z2+& &AL,

"C-NMR spectrumOil A= olefinic carbon signalOl &C 133.431F 128.81
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ppmUl A 2ZE= Y0, hydroxy methineOl &Z & carbon2 &C 78.87 ppmOil Al
SHEEUCH 742 methyl carbon2 22+ §C 27.74, 19.15, 18.88, 17.89,
17.81, 16.10, 14.90 ppmOIAM ZEEIACH. 2l2 SC 179.92 ppmUl M
carboxyl groupOl JI@I6t= signalOl ZZEEASMH, CHCh= methylenelt
methine carbon signal &C 54.74~17.68 ppmOIlA 2tF UL L& §C
89.68 ppmUI A 1JH2l quaternary carbondt &C 60.56 ppmOIA 1JH2| methine
carbon signalO0l Z2=%ACtH.

Olate] 2EE methyldl 2 =8 S#AS2 NMR IHEZ JIE2& 0 Hl Wl
2 Z 0l St&g=2 ursane HE2| ursolic acid typell triterpenoid
stef=2 FEE = UULCH. StXICH 0 compoundE ursolic acid2l protondt
carbon sepctrum data?t HImaH=E 2D 'H-NMR spectrumOiM = 1IHQ!
olefinic protonOl 20§Dt ZE &, "C-NMR spectrumOi Al C-11, C-12 &

=

-18%1 carbon signalOl X222 2t2f 110, 4, 7 ppn H & shift 8 20|

£t C-13, C-16, C-17, C-2
1 MAUE2Z shift & A

S 2 = U 131

N
-lo

|2 carbon signal0l 22t 80, 4,
= 20t C-1113F C-12%910ll olefinic
C-

28212 carboxyl 212t lactonesS

olael JpDIEAn 2zsx H4 2 28°7) HusE E0Z ol
compound= 7IH2| singlet methylJI2t 1JH2l olefinic double bond, cl1)
C-131 C-28 carboxyl groupOl lactoneat & wurane HE2|l pentacyclic
triterpenonid 3&ESZM 3B -hydroxy-urs-11-en-13(28)-lactone (ursolic
acid lactone)22 11 RXE SHGIRUL.

|
[un
=
>
e =g
10
i=!
bai
N
Jal

Compound 15 2 d  MEHZA mp.= 133~136TCOIH,
Liebermann-Burchard B'E2 LdS UEIHAD [alp 22 - 200
LIEHHRACH. IR spectrumOlAl= 3425 con 'Ol A (OH) JIQIGH= peak, 2961
em 'Ol A (C-H)Oll J1915H= peak, 1636 cn 'OlAl (C=C)Oil JIQI5H= peak, 1057

cn 'OlAlL (C-0)0l JIQlsts  peakdb ZEEIUCE. EI-MS  spectrumOiA =



molecular ion peakIt m/z 414 [MITOIN 2EZAD m/z 399 [414-CHs]", 381
[M-CHs—Hz0]", 329 [M-CeHiz]®, 303 [414-CHi10]", 273 [M-side chain—CsHs]”,
255 [M-side chain-H:01", 231 [M-side chain-ring D]*, 213 [M-side chain-
ring D-H01" fragment ion peakSO0| Z+& T AUACH.

"H-NVR spectrumOil A= &H 0.70 (H-18)2+ 1.00 (H-19) ppmOIAl 3H =2
methyl singlet signalS0l 22 ZEZASH, &H 5.53 (+4.0 Hz, H-6)
ppmlA 1H &2 olefinic proton signalOl 2&&ALD, SH 3.51 (H-3)
ppmOilAd=  1H &2  hydroxy methine protonOl multiplet signal2
2HEC| ALY,

"C-NMR spectrumOilAl & 29742l carbon signalOl ZtE D 01242 DEPT
spectrumE Soil 6JH2l methyl, 109H2| methylene, 9IHSl methine, 4742
quaternary carbon@& EQIZ|UCH. SC 140.75 (C-5) ppmOIA olefinic
quaternary carbondt SC 122.72 (C-6) ppmOIA olefinic methine carbon
signal O] Z&EAD §C 26.07 (C-23), 45.83 (C-24), 15.00 (C-25), 19.03
(C-26), 19.82 (C-27), 23.06 (C-28), 11.98 (C-29) ppmOiA= methyl
carbon signalOl 2+& &AL,

0l&tO] DI 24 ZIQ SRS Mat L 2570

— =

ton

0l 3t&=22 sterol HE S&= p-sitosterolE2 1 FEXE SHGIRLE.

2-9. Compound 162 X S3
Compound 162 BHAHO| HmAZEAN AEIEAM m.p.= 140 TOIHH, 10%

o =2
SATAIHOR HMIGHR 2EMOR

t

A |04, Liebermann— Burchard Bt 24&S
LEEHLH DD, UV spectrumOllAd= 201 nm =SCH OH&ESl 28t E=IF 2F &AL,
IR spectrumOll A= 3422 cm 'Ol Al OHOl J1213H= peak, 2935 cm'OllAl (C-H)Oil
|15t = peak, 1653 cn 'Ol Al (C=C)Ol J1QI5t= peak, 1053 cn 'Ol Al (C-0) Ol
ot= peakdt Z2HEEIQUCH. EI-MS spectrumOll M= molecular ion peakJt
Zz 413NN ZEEIRD m/z 397 [M-CHs]", 329 [M-CeHil", 255 [M-side
chain—H20]+, 213 [M-side chain-ring D-H:0]" fragment ion peakE 0l

J
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H-NMR spectrumOlA= &H 1.01 (H-18), 0.92 (H-21), 0.83 (H-27), 0.81
H-26), 0.68 (H-19) ppmOIM 3H &2 methyl signal&S0l 2
FEE AWM, SH 5.35 (5.0 Hz, H-6), 5.15 (8.5, 15.5 Hz, H-22),
5.02 (8.5, 15.0 Hz, H-23) ppmOilAM olefinic proton signalOl
SRqD, SH 3.51 (H-3) ppmOlM= hydroxy methine protonOl
multiplet® ZtEEIUCH
"C-NMR spectrumOilAl & 29942l carbon signalOl ZtE | RACH. &C 140.75
-5) ppmOlA olefinic quaternary carbondt &C 122.72 (C-6), 138.31
-22), 129.27 (c-23) ppmOilA olefinic methine carbon signalOl
2HELAD 5C 12.50 (C-18), 19.39 (C-19), 22.24 (C-21), 19.03 (C-26),
21.21 (C-27), 12.81 (C-29) ppmOl M= methy| carbon signal Ol 2 & UCt.
Ol&tol DDA Ztet =2

—

e

il
Mgt

batR MAF 2 230710 HnE ER

FACEH.

stigmasterol2 11 REXE SH

1]

=)
o
on
Mo
rlo
=
D
S
x
2
o
0%
Mo O
ol

2-10. Compound 178 2= =&

Compound 172 EHAHO| ZUAMEYN SEHZAM m.p.& 122COIH, [aly a2 +
51.5° 0I04, 10% Z&H(in EtOH)Ol 2ot Maioz 2L ASDH, molecular
ion peakdt m/z 358 ([M]")2 LIEFLE EI-MS spectrun@ZEH =2XHAl2
CopHex0s2 &2 =E AL,

IR spectrumOil Al 3448 cm 'Ol Al LIEtLH E4UE S
4 USM 16081 1480 com 'OlAl LIEtH E4&ME S5t aromatic double
bondJt EZMetE & = JUARULH.

H-NMR  spectrumOil A= 3-methoxy—4-hydroxypheny| group2l &SZQI
pattern22AM SH 6.74, 6.92, 6.97 ppmOlA 39Sl aromatic proton
signalS13t &H 3.83 ppmOlA  1JH2l aromatic methoxyl groupOll 2|8t
signal S0l 2FEAD  SH 4.68 ppmOl M oxygenated-methine 1JHJt
2HECAD SH 4.210t 3.81 ppmOl A oxygenated-methylene 1JHet SH 3.11
ppmUl Al methine 14D 2t& ZIULCE.

“C-NMR spectrumtiAl= = 100HS signal S0l ZHECACH. 12 = 3-

]
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methoxy—-4-hydroxypheny!| groupOll 2|8t benzeneGllA =eH8t 6IH2| signal Ol
6GC 149.40, 148.22, 132.96, 120.13, 116.34, 110.91 ppmOlA 2FEZAD
6C 56.32 ppmOilM aromatic methoxyl carbonOl Z2t=&IA1D SC 87.59
ppmOilA oxygenated-methine carbonOl 2=&% 10 §C 72.52 ppmOilA
oxygenated-methylene carbonOl Z2=&ALD SC 55.28 ppmOIA methine
carbonO| 2=&ULCtH.

olatel  ZECZRH 0 stgf=2 furofuran  ringE  JHRCH
3-methoxy—-4-hydroxypeny| group2 ZL&dt= W& ?ZE2l furofuran type2l
lignan® pinoresionl2 Z=XotD 28 Aol spectrum data?t Hlm &t

S 1 REE (+)-pinoresinol2 SAGHULE.

Compound 182 22| RAEH ZAFHZ2EZA mp.= 167-168TO0I0H 10%

—/ —
SolUE M M2 LML, d2E [aly 2

+
()}
(6]
=}
o
4L
-
7
=

S spectrum data =4 ZD M ion° signalOl m/z
360.162 2= AJ222H molecular formuladt CuHu0s22 F=HECH. IR
spectrumOll Al 3372 cm 'OlAl OHDIDF =g, 2937, 2885 cm 'OlA C-HIt
ZECAOM, 1606, 1515, 1449%m 'OIA SZEZXQl  aromatic regionOl
2ZEIAUCH. UV spectrumOl Al 280, 230 nm LIEILE A2 Z22H 0| St&20l=
benzene ring0l EMES & = UL

H-NMR spectrumE =248 20, MIUE =0AM SH 6.90(1H, d, ~1.0
Hz, H-2), 6.79(MHH, d, J=1.5 Hz, H-2'), 6.78-6.75(2H, m, H-6'/H-5"),
6.71(1H, dd, 6.5 Hz, H-5), 6.64(1H, dd, 1.5 6.5 Hz, H-6) ppmUIA
612l benzene ring2l proton signal, &H 3.842 3.82) ppmOIA benzene
ring methoxy!2l & 2 2ol 2t2t 3E% methylene protonzt sp® methine
proton@2 AL (+)-pinoresinoll spectrumdt HIWsh Z, &S
SASH &2 BA2UL (+)-pinoresinol 2l 7912l methine proton signal
SH 4.68 ppmO| A&AEHE CHA DXEOMM SH 2.93(1H, dd, »~4.5 11.5
Hz, H-7a), 2.49(1H, dd, 9.5 11.5 Hz, H-73) ppmOIA AB typell
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O]

[

o

signal0l MEH dE&=ZHHES

Jor

= QUUCH. 0 Z2HU=22H
(+)-pinoresinol 2 H-79I2 H-9" ®Jt ether Z &St hydrofuranztol JHEtEl
SEH2l SHat2Q! lariciresinol 2 JtsS&0l Z3HAH AlALEI UL

DEPTRI Ol 218t 0l compound2l "C-NMR spectrum AMOIAlE & 20042l carbon
signal Ol Z2=&Z¥YJ methoxyl groupOl JI@IGt= carbon0l &C 56.45
ppmOil A 2FEIALD  methylenedl J12IGH= carbon (S6C 73.65, 60.60,
40.79)0l 3JH, benzene ring methine carbon ( §C 122.33, 119.96, 116.33,
116.13, 113.54, 110.78 ppm)Ol 691, methine carbon ( SC 84.19, 54.21,
33.80 ppm)Ol 3JH, benzene ringll =3&t= quaternary carbon [&C
149.15(s, C-4/H-4"), 147.19, 145.95 ppm]O| 400 IO =&AL,

0l st&=2l carbon C-7(S8C 33.82 ppm)¥I2t C-9" (SC 60.61 ppm)<R 2
(-CH0H) carbon signalS0l 22t (+)-pinoresinol8l C-79I2t C-9° St
Hlwol £H 52.5 ppm & 11.1ppm A MXE2Z shift T hydrofuran

%

'BHo| HInZRH

Compound 19= SMeo| fFY ZBEH =ZEZA m.p.& 167~168COIH, 10%
Moz 22 F JIZoIE U dFMoz YMEJLH. HFE [al) a2
- 24.9° Ol4, LC-MS spectrumOiAd= m/z 3760l molecular ion peakJt
=5/, IR spectrumOlAl 3370 cm 'Ol Al OHJIDF 2E=EAD, 1608, 1520,
1450cm 'Ol Al SE = QI aromatic region0l 2=ZIACH. UV spectrumOil Al 229,
280 nm UtEtH XN22FH 0 st&f=0= benzene ring0l EMEES & =
UCE.

H-NMR spectrumE =248 20, MUE =0AM SH 6.86(1H, d, ~1.5
Hz, H-2), 6.77(1H, J=1.5 Hz, H-2").6.72(1H, m, H-6), 6.71(1H, 8.5 Hz,
H-5), 6.69(1H, 8.0 Hz, H-5'), 6.62(1H, dd, o~ 1.5 8.0 Hz, H-6")

ppmOl A 6IH2] benzene ring2 proton signal, SH 3.82 ppmOlA 2JH2
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benzene ring methoxylJIJF ZHEE Q0 22t 354 methylene protondt sp
(

methine proton@z 34

[ -pinoresinol 2l spectrumt HlWst Z1t,
&S KFAE =2 2R )-

pinoresinol 2 7912 methine proton
signal &H 4.68 ppm0| AAEHE HA DXEUHA SH 2.93(1H, dd, 5.0
13.5 Hz, H-7a), 2.47(1H, dd, ,~11.0 13.5 Hz, H-73) ppmOI A AB typeZl
signal 0  MSH d=Z0EsS =olg = UUCH. 0 ZU=2=2H
(+)-pinoresinol & H-79I2 H-9" ®Jt ether Z &St hydrofuranztol JHEtEl
SElel FE=0 lariciresinol¥ Jts&0l Z6HH AMAMZIUCH. el
84.73(1H, d, ~7.5 Hz, H-7) ppmUIM= methine®l JIIGtH= proton
signal0] 2=, 6SH 3.97(1H, dd, 6.5 8.0 Hz, H9a), 3.82(1H,
dd, #4.0 15.0 Hz, H-9' a), 3.71(1H, dd, 5.5 8.0 Hz, H-9p3), 3.61(1H,
dd, 6.5 11.0 Hz, H-9' B) ppmOlA methylene protonOl J12IGt= signalOl
Z=ECAD SH 2.73(1H, m, H-8), 2.39(1H, m, H-8"'). O JICISt= methine
signal Ol =& UCtH.

DEPTR Ol 28k 0l compound2l "C-NMR spectrum A0 Al= Z 20742l carbon
signal Ol Z2=%I”1D methoxyl groupOl JIQIGt= carbonOl &C 56.45(q,
-OMe x2) ppmOlA 2= D methylene®l J1Q1GH= carbon 3J1Jt 5C 73.58,
60.61, 44.07 ppmOlAM, benzene ring methine carbon 6IHJt &C 122.39,
120.23, 116.60, 116.78, 113.53, 110.76 ppmOl A, methine carbon 3JHJt 6C
84.40, 54.12, 33.82 ppmOlAl, benzene ring0l =3t= quaternary carbon
440+ §C 150.11(s, C-3/H-3"), 149.63, 148.38 ppmUI A 2tE = AUCt.

Ol 3t&t=22l carbon C-7( &8C 33.82 ppm) 2t C-9° (S8C 60.61 ppm)<2
(-CH0H) carbon signal S0l 22t (+)-pinoresinol8l C-7I2t C-9° ISt
Hlwol 2™ 52.5 ppm & 11.1ppm A MXE2Z shift T hydrofuran
E b,

Jelx compound 182l H&& [alo 8t compound 172 - 24.9° QI Bt
compound 19= + 16.5° OICt. S8 “C-NMR spectrum2 JI=24H 2 2Lt benzene
ringl C-13t C-1'2 St&td shiftE 2™ compound 172 1 ppm XHOI XISt

compound 182 2 ppm A E XI0|JF YO, OIHC=ZRH S compound=

1
1)
9
[ml
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0l Ao 2E D24 2Nt 2Zsts 42 2 2309 yuzeg

=

0l compound= 4,4',9-trihydroxy-3,3'-dimethoxy-7,9'-epoxylignan, =

(-)-Lariciresinol@ 1 RXE SH5|

iﬂ w
Q

2-13. Compound 202 #*xX =3

Compound 202 2442l Z&O0[L) m.p.Jt 183~185 COIM, IR spectrumOilA
3410 om '0lA OH, 16022 1473 cm 'OlAl aromatic ring2 S&AXQI C=C
double bond peakJt LIEFGD EI-MS spectrumOl A= m/z 3740l A molecular
ion peakJt LIEFSCE.

"C-NMR(DEPT) dataOl A= aromatic FHOIA SC 147.672 147.58 ppm
Ol M 292l oxygentaed quaernary carbon peakE, &C 133.801 129.21 ppm
Ol M quaternary carbon peak & &C 121.70, 120.66, 116.20, 115.81,
112.91, 111.48 ppm OIM 6JH2l methine peakIt 2ZE T trisubstituted
aromatic ring0l 24 U= =2 FEEHJUC. UOX  carbon2
oxygenated carbon ZHMA, & 92.94 ppm OlA 1JHSl quaternary carbon,
6 89.481+ 87.99 ppm OIAl 2JH2| methine peak ¥ & 76.242 72.19 ppm
OlA 2JHSl methylene peakJt ZHEEZIUSM, 1O 20 &6 62.54 ppm OIA
102l methine peak2t methoxy peakZ A2 &= 242l peakdt & 56.581
56.52 ppm OIA 2FEEIUCH. O0IAS] NMR spectrums E4&8 2Dt 0l
Stef=22 furofuran ringE A2 U= lignan

Olatel JDI2A4 2 =EeE Hao=Z2
(+)-8-hy &

d
1 F#XE SEotj.

s
£E& 0l compoundl

?.
roxypinoresinol 2 =&sidon, =238 A 0 data®t HlwaH0]

122~123°COI4, 10%

AH .=
ZolsS M H3Moz LMIACH. [alo 2t MeOHO
9
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IR spectrumOl Al 3370 om 'Ol OH2F 1608, 1520 cm 'OlAl benzene &2l
SZAQl double bond peakIt 2=EIULCtH.

H-NMR  spectrumOild= m, p-XI&JIE 2= 3X& benzene = 24
[{7.15(1H, d, 2.0 Hz, H-2), 6.91(1H, s, H-2"), 6.88(1H, dd, +2.0 8.0
Hz, H-6'), 6.74(1h, d, 8.0 Hz, H-6), 6.72(2H, s, H-5/H5")]},
oxygenated-methylene 2JH [{3.83(1H, d, 9.0 Hz, H-9'eq), 3.82(MH, d,
/9.0 Hz, H-9'ax), 3.74(1H, dd, 5.5 11.0 Hz, H-9eq), 3.60(1H, d,
/9.5 Hz, H-9ax)l}, oxygenated-methine 1J8 {[4.73(1H, d, 7.5 Hz,
H-7)}1, methoxy 2JH {[3.85(3Hx 2, q, -OMe)]}ot =Mdt= A0l
SHOICIACH. E£8F 102 methine{2.30(1H, dd, 5.5, 13.0 Hz, H-8')} &
geminal coupling 2t2 E£0l= methylene signal {2.99(1H, d, ~14.0 H
H-7'eq), 2.92(1H, d, +~14.0 Hz, H-7'ax)}0l 2= 0l JEES
phenol 2| dimer St&t=22 FHEIRULH

"C-NMR spectrumOil A= 25 2092l carbon signalOl 2tECA=dl, 2942
benzeneOllA =RcHet 12JH2l carbon signalOl &C 149.17, 148.72, 147.33,
146.30, 135.51, 130.57, 124.02, 120.92, 115.94, 115.82, 115.37, 111.69
ppmOlA 2= &AL, oxygenated-methine Bt 1JHJF SC 85.97 ppmOIAl,
oxygenated-methylene carbon 29HJt S6C 78.111F 62.08 ppmOIA 2=% 10,
oxygenated-quaternary carbon 1JHJt &C 82.75 ppmOIM Z=EA20 6C
56.32 ppmOlM aromatic methoxyOl 2121Gt= carbon signal O] 2=&IUCEH.
DY FA0iM= 6C 60.93 ppmOlA methineOll 2J1216t= carbon, &C
40.79 ppmOl A methyleneOll J1QI1Gt= carbonOl =& ACtH.

OlAtSl spectrum@ ZEZEHE 0l compounds

z,

rr

methoxy group=2 =t

phenylpropane 22 XJF Z&s lignan SEE2E2 FALJACH H L
®C-NMR2| chemical shift, coupling pattern 22l 2889 gpectrum
data?t Hlwst = 0 compound 202 4,4'8'9-Tetrahydroxy-3,3'-

dimethoxy-7,9'-cyclolignan ((=)-olivil)& 1 A E S&OIRULCE.
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2-15. Compound 222 X =&

ZM mp.= 150~152COI0H, 10% &L=z
2 F IIgEods M 2EMo=Z T, d&% [alp a2 +23.17 0112 W
spectrumOfl Al 23312+ 279 mnOil M LIEHGtQ 04 IR spectrumOlAl 3439 cm™'0jl A
OHOl JIQlGk= peak, 16081+ 1480 cm-10ilA aromatic double bond(C=C) Ol
JIeIGtE peakdt 2HEEI H=4 hydroxyl| ot ZMHES & = QUCEH. EI-MS
ecular ion peakIdt m/z 3BAMHHITOIAN ZSEAD

fragment ion peak, m/z 151 & 1370lA  4-hydroxy-3—- methoxy-benzoylJ|

-

Compound 22= BHAHO| =4t

IO 0>
o

spectrumblAl= mo

ion peak, m/z 181 & 1672 0I2& 4-hydroxy-3,5- dimethoxybenzoy!|Jl ion
peakJt 2tZ & UL

H-NMR spectrumOll A= 4-hydroxy-3-methoxy-benzoy | J|0l =3t= signal Ol
§ 6.95(d, +~1.0 Hz), 6.81(dd, ~1.5, 7.0 Hz), 6.77(d, 7.0 Hz) ¥
3.85(3H, s) ppmOIM ZEEZALD  4-hydroxy-3,5-dimethoxybenzoy | J| il
£6t= signal 0l & 6.65(2H, s)2F 3.84(3Hx 2, s) ppmOllM 2= S AUCH

"C-NMR spectrumOfl A= 4-hydroxy-3-methoxy-benzoy | D10l Z35H= signal Ol
6C 149.28 (C-3'), 147.48 (C-4'), 133.93 (C-1'), 120.21 (C-6'), 116.23
(C-5"), 111.13 (C-2'), 56.55 (-0CHs) ppmOIA ZtZEEZIAD 4-hydroxy-3,
5-dimethoxybenzoy | D10l =3dt= signal0l &C 149.50 (C-3/ C-5), 136.34
(C-4), 133.29 (C-1), 104.65 (C-2/C-6) % 56.95 (2x -0CH;) ppmOilAf
SHEEIUCH, L8 aromatic functionalityOl 28t signal& O0I200 &C
87.82 (C-7), 87.63 (C-7'), 72.89 (C-9), 72.78 (C-9), 55.71 (C-8), 55.
(C-8") ppmOIA 6IH2 signal0l ZELA=0 0IE S 0 s&t=2

furofran ring typell lignan@z =dg =% UL}.
X

OlAtS] D|D1EA ZIet 2Zed Mo o 2o ynzs 0z
ot compound 212 furofuran lignanHE 3st8f=2Q! (+)-medioresinol2 1
2EXE SHGIUL.
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3. GELISRS EtOAc
3-1. Compound 232
Compound 232 S & &S ZLMEH S2EZAM m.p.= 169~172 CTOIMH, 10%

= = FMoz HMEACH. [alo= MeOHO
N =HB 2D -26.8" 2 LIEFSCH. IR spectrumOll Al 3420 cm™'0ff OHOI|
J|QI5t= peak, 1605, 1515, 1458 cm 'Ol Al aromatic C=COl JIQIGt= peak,
1271, 1227, 1073 cn 'Ol A= glycosidic C-00i JIQI3H= peakIt 2tE & QAUCH,
ESI-MS spectrum OlM= m/z 537 [M-H]'OIA molecular ion peakJt

ZHE AL

=2l compound X S&A

lo
al
o F
O
02

[

I
Ir

H-NMR spectrumOild= m, p-XI&2J|E 2t= 3XI& benzene & 24 [{ SH
7.11(~1.5 Hz, 2), 6.91(H2"), 6.89(~1.5 6.5 Hz, H-6), 6.75(J=6.5
Hz, H-5), 6.72( H—5/H—6')]} methylene proton &H 4.11(~4.0 8.5 Hz,
H-9eq) ppmOlA ZtEEZIRAD, oxygenated-methine 1JH &H 4.73(~7.0 Hz,
H-7)ppm, methoxy 2Ji &H 3.85(C-3'—0CH3;), 3.84(C-3—0CHs)ppm0il A
ZMots 2401 =Rl AJCH. L£8 112 methine SH 2.30(1H, dd, U=5.5,
13.0 Hz, H-8') ¥ geminal coupling 2t2 20l= methylene signal &H
3.05(~11.5 Hz, H-7'eq)2t 2.91(1H, d, ~12.0 Hz, H-7"ax) ppmOl &A=&
Ol stet=2 phenol2l dimer st&FE22 FHE UL

"C-NMR spectrumOii A= 25 269H2| carbon signalOl 2tECA=0l, 2942
benzenetl Al et 12JH2 carbon signalOl SC 149.13 (C-3), 148.66
(C-3"), 147.42 (C-4), 146.24 (C-4'), 134.92 (C-1), 130.49 (C-1'),
124.17 (C-6'), 120.91 (C-6), 115.93 (C-5'), 115.90 (C-5), 115.52
(C-2'), 111.66 (C-2) ppmOIA 2=EIA1D, oxygenated-methine EfA 1JHI}
6C 85.97 ppmOll M, oxygenated-methylene carbon 2JiJt &C 78.113+ 62.08
ppmOll Al 2t=%| 10, oxygenated—quaternary carbon 1JHJF SC 82.75 ppmOil A
i &C 56.32 ppmOlA aromatic methoxyOl J[@IGt= carbon
HEEUCH, DNE FHUAHM= SC 60.93 ppmOllA  methineOl
carbon, &C 40.79 ppmOlA  methyleneOll 2J1216t= carbonOl

il
I
0

9 @
© S
a B
2 M 2 30
n! 0

il
I
0
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JelD 'H-NMRZt C-NMR spectrumOil Al glucoseOl JIQIGt= signal S0l

ACH. =, H-NWR spectrumOiiAe  SH 4.30 (6.5 Hz) ppmOilAl
glucoside H-1" Ol J1QIGt= signalOl ZtEEAD C-NMR spectrumOil A=
sC 104.96 (Glc-1"), 78.16 (Glc-3"/Glc-5"), 75.32 (Glc-2"), 71.78
(Glc—4"), 62.87 (Glc-6" ) ppmOIA signal Ol 2=%IUCt.

Ol&2] spectrum ZEZFE 0 compound= methoxy group=D =

rir

phenylpropane 22 XJF Z&tst lignan SlEtE22 F=ADUCH H L
"BC-NMR2l chemical shift, coupling pattern 2l 28189 spectrum

data®t Hlwst = 0| compoundE (-)-olivil 9'-0- B—glucoside2 1 RXE
S ™G,

3-2. Compound 242 22X =&

Compound 24= EHASl RHHE RLHHEZ JACH mp.= 175~177
TOIC, 10% EAAHOZ HLMEH AZMOIH, 825 [ali= -55.8" (¢
0.67, MeOH)OICt. UV spectrumOii M= MeOHE ZS0HZ M ArESHO 2261+ 281
mol Al SO DHES peakS ZETD IR spectrumdi s 3415 om0l Al
OHOI0 J1Q15H= peak, 1610, 1517, 1499 cn 'Ol Al aromatic C=COl J|QI5t=
peakdt ZE T 0l S&20 H= &0l =MHES & = UCH. FAB-MS
spectrumtiiMd= m/z 521 [M-H] Ol molecular ion peakJt LIELEE 240]
ZEE N 0 ste=2 XS be2g THHEICH,

'H-NMR spectrumOl Al= ABX typeSl phenyl protonS0l &H 7.00(1H, d,
#1.0 Hz, H-2"), 6.85(1H, dd, 1.0, 7.0 Hz, H-6'), 6.77(1H, d, ~7.0
Hz, H-5'), &H 6.72(2H, br s, H-2/H-6) ppmOIA ZEZA2H S I
methoxy proton signalOl SH 3.85(3H, s, -0CHs), 3.81(3H, s,
-0CHs)ppmUI Al ZEEIAD, S I C; SRIt SH 5.58(1H, d, 5.5 Hz,
H-7"), 4.11(1H, dd, 6.5, 8.0 Hz, H-8'), 3.93(1H, d, 8.0 Hz, H-7"),
3.65(1H, m, H-8'), 3.56(1H, br t, #5.5 Hz, H9'), 2.68(2H, br t, 6.5
Hz, H-7'), 1.91(2H, m, H-8)ppmUHIM S JHSl C; &<l proton signalOl

2HEC AL,
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"C-NMR spectrumOil A= 25 269H2| carbon signalOl 2tECA=0l, 2942
benzene®l Al ReH8F  12J9H2]  carbon  signalOl  &C  1149.15(C-3),
147.58(C-4"), 147.55(C-4), 145.32(C-3'), 136.97(C-1'), 134.77(C-1),
129.82(sC-5'), 119.86(C-6), 118.23(C-6'), 116.20(C-5), 114.36(C-2")
110.68(C-2) pmeﬂA—I 2=, oxygenated-methine EtA 1JHJF SC 89. 11

ppmOll A 2E A oxygenated-methylene carbon 2JHJF &C 65.12(C-9),
62.37(C-9') ppmUlA 2= 1D S§C 56.95(g, —0CHs), 56.90(q, -0CHs3)
ppmUI A aromatic methoxyOll J19!16t= carbon signalOl 2ZCACH. DIE

AWM= 6 35.94(C-8"), 33.03(C-7') ppmOIA propanelil JIQIGt=
carbon signalO0l Z2=%ACtH.

J2l H-NMRZH °C-NWR spectral dataOilAl B-D-glucopyranosy!(Ji 2=6.5
Hz)Jt ZEMES & = U220 01AXES negative FAB-MSOIIA fragment ion
peakIdt m/z 359[M-H-162] OlAl & ZAEE 2102 2H EoIs £ UL,

Ol&2] spectrum ZEZFE 0 compound= methoxy group= =

rir

phenylpropane 22XJt ZE 8t lignan 3EE22 FAZUCH H
C-NVR2l chemical shift, coupling pattern 2l 28% %9 spectrum
data?t HlWst = 0 compoundE dihydrodehydrodiconiferyl alcohol
9'-0- f-glucosideE2 11 X E SHoIYUL.

3-3. Compound 252 2= =&
Compound 25= S| HIZEH
TOIH, 10% &aez =2 = JIE0 =
22 -13.5" OI04, UV spectrumOil A= 22720t 280nmOfl A 28 S5 LIEHWH
IR spectrumOlAl= 3423 cm 'OlAl OHOIl JIQIGH= peakdt Z=EAD 1608,
1515, 1498 cm '0lAl= aromatic C=COIl JIQI5H=  peak?
HRESI-MS spectrumOl A= m/z 521.20390 A [M-H] Ol SHE&l= negative ion
peakdt Z=EH O st&=2 molecular formulaz= CoeHsa011= LIEHALCEH,
'H-NMR spectrumOll A= ABX type2l proton signalOl &H 6.95(1H, d, ~1.5
Hz, H-2), 6.83(1H, dd, 1.5 7.0 Hz, H6), 6.77(1H, d, 7.0 Hz,

=}
M
Q
D
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H-5)ppm, el 2)HE2  singlet  signalOl SH 6.75(2H, s,
H-2'/H-6")ppmOlA  Z2:=ZIUCH. E£8F % IJH2l methoxy groupll proton
signalOl &H 3.85 (3H, s, -0CHs), 3.82 (3H, s, —0CHs) ppmOlAl ZtE A
©04, SH 5.49 (1H, d, #5.0 Hz, H-7), 3.92(1H, m, H9'a), 3.75 (1H,
m, H-9), 3.56 (1H, t, H-9'B), 3.46 (1H, m, H-8), 2.62 (2H, br t, 6.5
Hz, H-7"'), 1.82 (2H, m, H-8") ppmOIAM = JH2 C; &< proton signalOl
2HEC| ALY,

"C-NMR spectrumOl A= benzene ring2l carbon0l H=Cl= peakS0| 202t
6C 149.22 (s, G-3), 147.65 (s, C-3'), 147.61 (s, C-4), 145.33
Cc-4'), 137.11 (s, C-5'), 134.95 (s, C-1), 129.98 (s, C-1'),
¢c-6), 118.32 (d, C-2'), 116.27 (d, C-5), 114.35 (d, C-2'), 110.93 (d,
C-2) ppmOlM Z2EEA}D, el §C 56.54 (g, -0CHs), 56.49 (g, —O0CHs)
ppmUl A= methoxy groupll carbonOl J12I5t= peakIdt 2 &AL SC 89.35
(d, C-7), 70.06 (t, C9'), 65.13 (g, C-9), 55.60 (d, C-8), 33.09 (t,
Cc-7'), 33.09 (t, C-8') ppmOlA= S JHQ C; =2 carbon signalOl

S,

(
1 (d,

Hz)Jt ZEMES 2 = U220 01AXES negative FAB-MSOIIA fragment ion
peakJt m/z 359[M-H-162] OiIlA 2 ZAEE HO22H =0lst & UL},

A S0l HNEEH 0 sEee
neolignan glycoside &0ot= 7R,  8R)-7,8-dihydro-9'-hydroxy!|-3'~
methoxy [ -8-hydroxymethy | -7-(4-hydr oxy-3-methoxypheny | )-1'-benzofuranpro
panol 9'-0- B-0-glucopyranoside(glochidioside)2 1 #&XE S&GIRULEH.

4, dclgd 21

4-1. NBT superoxide scavenging assay
Ol&EZ°2 MeOH, CH.Clp, EtOAc, mBuOH, H.0 extractOll CHGFOd NBT

superoxide scavenging assayOl 2lst antioxidative activitiesE
ZAESIFCH. O Z 120ug/ulQl =SO0lA CH.Clo (40.5%) =&0| 40|
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UABD, 40ug/mwel =Z0 M= CHCl, (23.3%), nBuOH (29.2%) ==0l
SN0l AU, 13.318/m2! sZ0WH M= CHCl, (14.8%), nBuOH (18.4%),
) ZE0| 240l A= AH2=Z LIEtSCH. OIIM Ol EZ2 CHLI.
FE2 UsZ0lAd Ms BHolES M ™ol Z8t antioxidative
activitiesS LUIEFLHO OIZ2Z22 CHCLl: =2=0IM 28 antioxidative
activitiesdt U&= St&tE0l U= Az O 1 &X=2 n-BuOH, H.0,
MeOH, EtOAc &0l &0l /A= S&20| A= A2z HEECH
TSRS MeOH, CH.Cl2, EtOAc, nBuOH, H:0 extractOil CHGHOI NBT
superoxide scavenging assayOll 2I8t antioxidative activitiesE
ZESIACH. O 23 120, 40 & 13.3mg/ 2l sZUHA ZE Z=01 240
U= A= LIELGCH (Table 3) OIIIAN EELIRS 2 222 DsZ0AM
2 BotUE M &Sl 28 antioxidative activitiesE LIEFLHO
£ A

8t antioxidative activitiesdt U= st&=0] U=

4-2. Cytotoxic activity assay

HCTs(CH&A ) 2F SK-0V-3(HAe), S = QMK LMEZF0 st
AME2L HEZHEXNMHESUE SRB (sulforhodamine B)EESZ 0| E9

MeOH, CH.Cl,, EtOAc, n-BuOH, H,0 extractOl CHolOd 224G =2 Z 1 (Table
2) CH.Cl,2 =2&0| HCT52F SK-0V-3 & MIZEZ=0l CHotod 2+=2F 10.
I/me)D 13.1 (2x10* cell/me)Ql [Csy 22 LIEILHOI OIZ

=2 ZUHAM =8 cytotoxic activityES LIEFLH

=5 H2U NMEZAEEMolE1 SRB
9HO 2 2t 220 W5l 2510 = ZH(Table 4) CHCI2 =220
HCT1s@t SK-0V-3 2 AIZ =0l CHBHOY 22+ 40.7 (5% 10° cel | /me 1.7 (2%
w4wumwg|%oa§ LIEHAO S4SUSR
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4-3. MG-630IA hlL-62 =2l &0l

Compound 1~60i CHoH MG-63 MIZEOIAM hIL-62] RIEZ(%)E HESHRUCEH.
1 Z 1 coumpoud 27 5= MG-63 MIZZFE hlL-62 |RelJb Z2Adts
LIEFSHCE.  afzelin (1), Quercetin 3-0-a-L-rhamnopyranoside(quercitin)
(2), Kaempferol 3-0-a-L-rhamnopyranosyl-(1—6)-B-0-glucopyranoside
(Kaempferol=3-0-rutinoside) (3), gallic acid (4), protocatechuic acid
(5), Gallic acid methyl ester(6) 3St&=20 COst 222l hiL-62
=l = 7.6£3.0%, 21.9£5.02%, 0.5+£0.01%, 62.4£7.4%, 39.2+3.9%,

_I
57.6+£3.6% £ LtEFSCEH.

4-4. Antifungal activity

=429 22|18 compound 17, 18, 212 YPD = YM HHXIO &E=E
A MZN st dHEEsS 202 DX o0 Antifungal activity & &
AAIEE & &

Z 1 compound 172 C. albicans, M. furfur, T. beigelii &

10 ﬂJIO

=

ro

Ol CHGHOY 22+ 12.5, 25, 25 (ug/m/)2 &M &4, compound 18
CHot 22 25, 25, 12.5 (ug/m/)2 Ml &4, compound 21
5, 12.5, 12.5 (ug/ml)2l 9N &A= LIEFGCE.

ro

e
N ™ H

=
N
==

2
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v. &2 &

1. OI&ZE (Gernium thunbergii)

Ol & E (Geranium thunbergii Sieb. et Zucc.)2 F =021 (Geraniaceae) Ol
=ole HMEEOZ A Re2lter =2 28 XYM Xtdetn 22, 5=
S XWAZ AS=ICT,

ne
tol
oo
1o
2
Q
ro
i
o

™M tanninAIZ 1t flavonoidHl
OlEst 2122 AIZ2E0 2 AZSHERH MEZ2

OIZZ2° MeOH, CH,Clo, EtOAc, mBuOH, H0 extractOll CHSF antioxidative
activityll cytotoxic activityOl CHgt Z2ASZFE 0|22 EtO0Ac. extOlAM
28t antioxidative activitydl cytotoxic activityS LIEILO OI&ZE9

EtOAc. extOllAl antioxidative activityldl cytotoxic activityOl Qs

StefES FclotlXt ot 2 AES AAIGHAL.

Ol Z2| EtOAc === Silica gel, Sephadex LH-20, LiChroprep RP-18,
HP-20= O0IE8t column chromatographyE BtE &AEHGIH 742 ==
stet2=2 =cotb. =el=E sgse ZEE AUyl gerA
JolEs ¥ HEZ, 2l 2819 HIWE EUZ ot O SsfXE
Bol, SHE £ U/YCH. 0l S22 afzelin (1), Quercetin

3-0-a-L-rhamnopyranoside(quercitin) (2), Kaempferol 3-0-a-L-rhamno-
pyranosy |-(1—6)- f-D-glucopyranoside(Kaempferol-3-0-rutinoside)  (3),
gallic acid (4), protocatechuic acid (5), Gallic acid methyl ester (6),
isocorilagin (7)2 22t &ol SXSIRUCH. compound 3 5752 2F
OIZENAM S22 2e2l, BEiGsE

OIZ2Z2 EtOAc =822 H =clét compound 1~60l CHOI MIEZSHO|

gl sE0AM TNF-a Ol 2o /&= hil-621 AMAESS ZO0t210X otH
2

r

MG-63 MIZZFE 0|28 hIL-62 Rcl, SHM AEsS AAS 2 242 7.6+
3.0%, 21.9+ 5.02%, 0.5+ 0.01%, 62.4+ 7.4%, 39.2+ 3.9%, 57.6+ 3.6% =
AHole 4= LIEIWCH. WM2kA compound 4~62 E= Btg 2 hlL-69
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=

tCH 2 e st S HEAIDlE St AS A2 BHEC.

r
ro

2. GEULSR (Sambucus williamsii)

= VR2(Sambucus  williamsii  var. coreana Nmal)= ZBSALU

(Rubiales) Cls1t (Caprifoliaceae) H&EULIRE (Sambucus Line) Ol =6t

HdZHFZ2= cerylalcohol, betulin, oleanolic acid, betulic acid,
ursolic acid, a-amyrin, vanillin, acetovanillone, coniferyl alcohol,
syringaldehyde,  4-hydroxybenzoic  acid,  4-hydroxycinnamic  acid,
protocatechuic acid, sambucunol A, sambucunol B, buddlenol G,
(=)-syringaresinol, (-)-pinoresinol, 3-propanediol, (=)-lariciresinol,
(=)-dihydrodehydrodiconiferyl alchohol, stigmasterol, sitosterol-3-
glucoside & stg=S 2cl, E1 EIALL.

SELSR2 MeOH, CH.Cl,, EtOAc, mBuOH, H,0 extractOl CHE*
antioxidative activitydt cytotoxic activityOl CHst ZJMOZRH
DELIRS 2 2Ele 25 28 antioxidative activitydt cytotoxic
activity2 UEIHRUACH. O =5 EELRY CHCl22t EtOAc. extOll A
antioxidative activitydt cytotoxic activityOl U= t&E2S =Zclot2 Xt
ot 2 &S &AL

OELIRS  CHLl.2F EtOAc =&E Silica gel, Sephadex LH-20,

LiChroprep RP-18, HP-20=2 O0l&¢St column chromatographyE btt= AISH5HN

$Q

stst2XE  Eol, sFE == UMUL. 0 =HEg=:sS a—amyr in—-3-
B-palmitate (8), 11-keto—a-ayrin palmitate (9), betulonic acid (10),
oleanonic acid (11), betulinic acid (12), B-amyrin (13), ursolic acid
latone (14), PB-sitosterol (15), stigmasterol (16), (+)-pinoresinol
(17), (=)-lariciresinol  (18), (+)-lariciresinol  (19), 8-hydroxy

pinoresinol (20), (=)-olivil (21),(+)-medioresinol (22), (=)-0livil
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9'-0— f-glucopyranoside (23), dihydrodehydrodiconiferyl alcohol 9'-0-
B-glucoside (24), glochidioside (25)2 22+ &0l =H5IALCH. compound

8~11, 13, 14, Zcl1) compound 19~2552 25 EEURUAN XHS2=Z

| &c2l8t compound 17, 18, 212 YPD L= YM BHXIO &EEE
A MEZN st dHEEsS 202D X o0 Antifungal activity &S
AAISH Z compound 172 C. albicans, M. furfur, T. beigelii &&

NIZOI  CHGtO 22t 12,5, 25, 25 (ug/me)o] AN E4A&S  LIE

3T
B

compound 182 < XZAMEN CHotO =2=2F 25, 25, 12.5 (ug/me)o] ATl
42 LIEIY 20, compound 212 22t 12.5, 12.5, 12.5 (ug/m¢)el Al
242 LEtRCH. Metd compound 17, 18 & 212 M@ ZE2& Q16
Y2 HEADIE Wt JUS Az THEIC,
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APPENDIX




Ground (Geramnium thunbergii leaves (460 g)

l HeOH (80C reflux for 3 hrs, 3LX 3 times)

Filtration, evaporation

l

Concentrated MeOH. Ext (82.916 g)

Suspended in i
Fractiomation with CHLI,

}

CHL1,. frac HpO layer
(12.179 £)

Fractiomation vith EtOAc

|

EtOAc. frac Hp layer
(20.969 &)

Fractiomation with ~BuOH

! }

aBuOH. frac Hp. frac
(12.432 &) (22 .4892)

Scheme | . Extraction and fractionation from Geranium thunbergii.

Ground Sambucus Williamisii leaves (840 g)

l MeOH (807 reflux for 3 hrs, 3LX 3 times)

Filtration, evaporation

|

Concentrated MeQH. Ext (57.096 g)

Suspended in HO.
Fractionation with CH;C1,

CH,Cl,. frac H,O layer
(18.606 g)
Fractionation with EtQOAc

|

EtQAc. frac H,O layer
(5.029 g)

Fractionation with /—BuCH

! !

n—BuOH. frac H,O. frac
(1.956 g) (19.070 g)

Scheme Il . Extraction and fractionation from Sambucus williamsii.
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Geranium thunbergii Et0Ac. ext (2g)

HP-20 Column Chromatography
MeOH-H,0=0: 10— 10:30—10:10-30:10-10:0 (v/V)

E-1 E-2 E-3 E-4 E-5
100% Hy0 25% MeOH 50% MeCH 75% MeOH 100% MeOH
RP-18. G. C. 1) Sephades LH-20. C. C. -18. G. C.
MeOH:H,0=5:95 (v/V) mm:l(-fo =1:2-1:0 (v) K R;e(ﬁ:rf(ygﬁero (w/v)
2) RP-18. C. C. 2) Silica gel. C. C.
Compound 4 MeOH:H,0=1:9 (v/¥) CHC1,:MeOH=5: 1 (1/v)
9.6mg ‘ ‘ ‘
Compound 5 Compound 6  Compound 7 Compound 1 Compound 2 Compound 3
10.4mg 26.8ng 3.4mg 8.3mg 70.1mg 10.6mg
Scheme Ill. Isolation of compounds 1~7 from EtOAc extract of

Geranium thunbergii .

Sambucus Williamsii CHzClz.ext

Silica gel. C. C.

n—Hexane: Et0Ac=100:121:1 (v/v)

CHC 152 MeOH: H0=30:1:0.121:1:0.1 {v/v)
1002 MeCH  (v/v)

994-D-1 994-D-2 994-D-8
279.39mg

Silicagel, C, C,
Hbeae: Aetae=100:1520:1 {v/y)

D21 022 023 0-2-4
81, 30g @, 0lng 0. Timg
Silicagel, C, C. Silicael, C. C.

Silicagel, C., C. C ‘ c
mHbeme: Acetane=900:1310:1 {w/y) | sHbeae: Acetone=F00:134:1 (v/A) mbeane:Acetane=T00:134:1 (v}
[ | | | \ | |

D214 Dot P13 DP21 DPEP?  DP23 DP2A DEES [ PEY) 0233 D234 DI3S
77,989 22.14mg 37.%mg 22.14mg 32, Tag

il 1. G. Bilk 1. G. G. il 1. G.
iliom. oo Filim el o iliom gul

L A A | R e RO o
y—L\ | \ | | | | | |

0-2-12-1 D-2-12-2 2221 2222 D22 2242 D231 232 D29 02942

15,20mg 14,06eg 19, %6y 14%g 4.40g
Coapound 8 Cospound 3 Cospound 15 Compound 13 Coapound 16
a-amrin-3g 11-keto-z-amyrin #-sitosterol #-amyrin stigmasterol
palnitate paluitate

Scheme V. Isolation of compounds 8, 9, 13, 15 and 16 from CH:Cl, extract

of Sambucus williamsii.
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Sambucus Williamsii CHLCI, ext

Silica gel. C. C.

mHexane: FY0A=100: 131:1 (v
CHCI5: MeOH: Hy0=30:1:0.1>1:1:0.1 (wvA)
100% MeCH (wA)

D1 D-3 D-8
807 .19mg
| Silica gl. C, C,
mHbeane: Acetane=1000:131 1 (k)
I I

|
D-3-1 032 D33 D534 D35

A, 6mg 256, 12mg 17.9%g
e Silion gul. ©. G. Siliom ol . G
Filiom gul. G. G. S (wd Honod0- 33 3001 (rrad e Aow ke #5: 1311 (e}
raaa [y aa-1 o-ga-2 L aia:l Lig:aia ¥ o411 D2
B0 g &F Hwn H.03sg
Saphades L. G. G
Seshmdes LH-A). 6. 6.
e : ! hrnmlaumq [ l
DGz pam2  paxa D1, ToEs. wEl,
& 9.2 - Compound 12
l l l betul inic acid
Compound 14 Compound 11
Coapound 10 ucsol ic acid oleanonic acid
betulonic acid lactone

Scheme V. lIsolation of compounds 10~12 and 14 from CH,Cl, extract of

Sambucus williamsii.

Sambucus Williamsii CHLCL, . ext

Silica gel. C. C.
n-Hexane:EtOAc=100:1-21:1 (»4)

CHCl;: MeOH:H,0=30:1:0.121:1:0.1 {(».4)
100% MeOH {v4)

D-1 D-6 D-8
1269.94mg
Silicagel C. C.
#-Hoeane: Acebme=20:1->1:1, CHCL:Me OH=20:1-2 1:1 (14}

D-6-1 D62 D63 D64 D65 D66 D67
141.36mg 208.07mg 214, Fimg 266,21mg
Sephadz: LH20,C.C Kl gl.C.C Wl gel.CC Wl gel.C.C
BEOH-HO=2:3 {v/v) MeDH:HO-3:8{v/) MEOH:HO=3:7 {v/) BeOH-HO=3:7 {v/)
| | | | | | | | | | |
D631 D632 D641 D642 D6EA3D6S51D652 D653 D654 D661 D662 D663
46,58mg 7.82mg 4,67mg 162mg 532mg 3,88mg
Compound 17 Compound 18 Compound 19 Compound 21
(+)-pinoresinol (-)-lariciresionl (+)-lariciresinol Olivil
4
Comopound 22 Compound 20
(+)medioresinol B-hydroxypinoresino|

Scheme VI. Isolation of compounds 17-22 from CH.Cl, extract of

Sambucus williamsii.
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Sambucus Williamsii EX0Ac .ext

HP-20. C. C.

E1
1494 Dimg
H-3. GG
le:ﬂ: SOOE0C 000 (v
[ T 1
E1-1 Ed-2 E1-3
260 .67ag

Gilim gl G G

CHMAN0.1 D 110 wd

E+H B2
.
Filim gul. G. G.
COHMEFAAD 1101 (v
[ I T
EHrEH2 EH3

M.
Filim ool G G.
CHM=W:10.1 (W]

Bt EH112 B339
2050 2.5en
Compound 24

dihydrodehydrodiconiferyl

alcohol 9'-g- #—glucoside
Compound &5
glochidioside

Scheme VII. Isolation of compounds 23-25 from EtOAc extract of

B2 E3
201, 9mg
-3, 6. 6.

B4

MeOH:H0=5:95, 25:75, 40:60, 100:0 (v/)

. J0-F0, W00 [nrd

[ T
E2-1 E2-2 E2-3
1042, g

Filim gel. G. G

HelH:H 0=0:-100: 506: 3575
T

CHMATD D1:10.1 {wad

[ T
E221 E2232

&
Silim gel_ G. G.
CHM= 4100w

B2 E232 E224
L

l

Compound 23
(-)-0livil

9" -0—g —glucopyranoside

Sambucus williamsii.
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Table 1. Antioxidative activities of fraction extract from

Geranium thunbergii.

Fraction

Antioxidant activity (%)

120 pg/me 40 pg/ml 13.3 ug/ml
MeOH 86.3 83.3 59.8
CH2Cl2 40.5 23.3 14.8
EtOAc 97.4 89.9 87.8
BuOH 52.2 29.2 18.4
H>0O 86.1 65.8 28.3

Table 2. Cytotoxic activity of fraction extract from

Geranium thunbergii .

Cell line ICso (ug/ml)

Fraction HCTs SK-OV-3
MeOH 22.9 <10
CHzClz 10.7 13.1
EtOAc <10 <10
BuOH >100 79.7

H>0 >100 >100

Table 3. Antioxidative activities of fraction extract from
Sambucus williamsii
. Antioxidant activity (%)
Fraction
120 pg/m 40 pg/ml 13.3 ug/ml

MeOH 26.4 12.3 2.2
CHCl; 24.6 154 3.5
EtOAc 19.6 32.5 13.0
BuOH 16.4 4.1 1.1

H20 17.7 5.2 1.6

_94_




Table 4. Cytotoxic activity of fraction extract from

Sambucus williamsii

Fration Cell line ICso (ug/ml)
HCTy5 SK-0V-3
MeOH 41.9 131
CHCly 40.7 41.7
EtOAc 81.6 38.0
BuOH >100 5100
H20 >100 >100

Table. 5. Anti—fungal activity of isolation of compounds 17, 18 and 21 from

CHCl2 extract of Sambucus williamsii.

o d MIC (ug/ml)
ompoun C. albicans M. furfur T. beigelii
Compound 17
12.5 25 25
(+)-Pinoresinol
Compound 18
25 25 12.5
(+)-Lariciresinol
Compound 21
12.5 12.5 12.5
(-)-0livil
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Compound 4 |

[Compound 5<] * | Compound 6 )

7 7
COOH COOG‘-Is;

Compound 2 |
8

HO

Fig.3. Chemical structures of compounds 1-7 isolated
From G. thunbergii
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Fig.4. Chemical structures of compounds 8-16 isolated
From S. williamsii
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Fig.5. Chemical structures of compounds 17-25 isolated
From S. williamsii
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Fig.6. Effects of compounds 1~6 on TNF-a induced hlL-6 production from
MG-63 cells. afzelin (comp.1), Quercetin 3-0-a-L-rhamnopyranoside
(quercitin) (comp.2), Kaempferol 3-0-a-L-rhamnopyranosy!|-(1—6)-p-0-
glucopyranoside (Kaempferol-3-0-rutinoside) (comp.3), gallic acid
(comp.4), protocatechuic acid (comp.5), Gallic acid methyl ester
(comp.6) were isolated from the EtOAc fraction of Sambucus williamsii.
The cytokine content of the culture media was determined by ELISA as
detailed wunder the Experimental Section. Means+S.D. and t-test
significance levels were calculated on the relative values and are

compared with Dexamethasone.
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A. positive control B. control

C. compound

Fig.7. Effects of compounds 17, 18 and 21 on antifungal activity from
Fungal cells.

A) Fungal cells were cultured in YPD broth (Difco) with aeration at 2
8C. M. furfur was cultured at 32 in modified Bacto yeast extract/
malt extract (YM) broth (Difco) and 1% olive oil.

B) Fungal cells (2x10%/ml) were inoculated into YPD or YM broth and
0.1weredispensed into microtiter plates.

C) After 48nh of incubation at either 28C or 32C, the minimal
concentration of compounds to prevent the growth of a given test
organism was determined.
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