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Figure 1. Structure of anti—oxidant ingredients
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Figure 2. Structure of anti—wrinkle ingredients
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2 AFoa Alme] F&, vty ¥ o AFEE SulE2 Merk, Junsei
o] AES AL AT VLC(Vacuum Liquid Chromatography)oll &= <4F silica
gel(2-25 pm, Sigma Co.ol AF&EJa, A Silica gel column
chromatographyol &= slilca gel(95-110 um, Sigma Co.)o] A& ¥ ATt A o
¥ ARvtEadg o= Sephadex LH-20(0.1-0.025 mm)o] AREE AT £
HAN A AFEE TLC(Thin Layer Chromatography): precoated —silica gel
aluminium sheet(Silica gel 60 Fas, 2.0 mm, Merk Co.)E AF&3tgch. TLCA
oA g EAES 33y Yste] UV/Vis Lamps AF&3tA Y TLC plate
Z  visualizing agent]l FHZAHAZl ¥  heat-gung o] &3dte] AXA AT
visualizing agentZ+ KMnOs; T8 (3% KMnOs 20% K2COs 0.25%
NaOH), 1% anisaldehyde-MeOHZ & g0 we} AF&3Fth 7% H2d o] &
H NMR(Nuclear Magnetic Resonance)< JNM ECX-400(JEOL Co. 400MHz)
S o]&3tdth. NMR A4 &vl2+= Merkel NMR -&&wl &4, CDsOD,
CDCl;, pyridine-d5& AH&3lith FE5%9 $9=, 89 33E9 4424
Ao FFE A= thermo electron-labsystems multiskan EX(ELISA

reader)E ©] &3} t}.
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Figure 3. Picture of M. oldhamii
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2]

i

3. N9 3% 2 fEYE

3-1. ¥og8EuF 7HA9 70% EtOH =& % &4 £9§

AFE etesddd Adsts ek uFA79E 20099 9l A sk
FAEE AN F A AddxE ARG AR 7HAE ZA E4 s
3]

= AR 1 kge 70% EtOHS ol&3d sd3 3oz 33 v FE33dh

atol gekeu-el 70% EtOH

aolst FAE B FEE NS 44 b5
FE=E T 93lgs AAH o] F H7lgs T 1 Lo d=A71a, & 2
g olgd A ANSYPEH, 7 Seivk 1LY 3 4R Aol

n-HexaneZ, EtOAc(ethyl acetate)%, n-butanol® % water® & 4709 1%}

Sl 2855 AAH(Figure 4).

Extract with 70% EtOH
25 T, 24h, 3 times

1. Suspend with water and add the sn-hexane
2. Fractionation

Add the ethyl acetate

Add the n-buthancl

Figure 4. Scheme of fractionation process

_10_
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3-2. VLCol| 93 &3 3A (A13})

o

3l5lo] AR EtOAc 8 E 3.0 g& 4 silica gelZ 73k glass

2

el
columns o] -&3dto] 74t HA AZvEIHI(VLCO)E HASAT Algd &=
oo p-Hexane/ FEtOAc(07100%), FEtOAc/MeOH(0~100%) gradient -&vi
(500 mL) =S ol&atth o HAAA F 23/ =S A HFigure

3-20 A Aozl 23719 EEE F V.He60(80.3 mg)ol HEHI F
methanolS H7FstA S Wl %] a1 vial vl 7Felek= powder’t A4

t}. o]& methanol® of&] =& A3 50.1mgel compound 1& AUT
V.Hed0(103.7 mg)S CHCly/MeOH = 1/15~1/3 gradient®] Svwjzdo=
silica gel CCE Fdslo] E23 V.Hed0np.8(85 mg)olA compound 75 <
Tk V.Hed40(103.7mg)< CH3CI/MeOH = 15/1~3/1 gradient®] £wjzdo
2 silica gel CCE Fdste] F8 3 $ V.Hed0-np.8(83 mg)olAl compound
7S AAT. V.He20(183.7mg)e Hex/CHCly/MeOH = 1/2/1¢] &&&ujd =
< AT Ligfr. =54 & 7hek 2oldle S-fr.s vie Fol S-fr.(1794
mg)S CHCl/MeOH = 2/19] &m0 2 sephadex LH-20 CC& F3t¢]
w23 V.He20-se3(334 mg)s ©HAl Methanoldl & 5 Lig-fr.(26.2
mg)Z =2 g3 kg 2olele S-r.(3.7 mg)dA ZHZt compound 99
compound 115 A A tH(Figure 5).

_11_
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VLC Hex:EtOAc (0~100%)
EfOc - MeOH (0~100%%)
Cradient (5%,10%,20%%), 500 mL

! ! ! ! |

V. He 100 V. He 60 V. He 40 V. He 20
(80.3 mg) (103.7 mg) (183.7 mg) V. Me 100
l Eecrystallization l Silica gel CC
with MO CHCl, MeOH = 15/1~5(1, gradient l Hew/CHCl; MeQOH =142/ 1
Compound 1 Compound 7 S-fr
G0 me) (8.5 mg) (179.4 mg)

Sephadex LH-20 CC
CHCL, MeOH = 21

se. 3
(33.4 mg)
e OH washing
Lig-ft. Sfr.

{ y

Compound 9 Compound 11
(26.2 mg) (3.7 mg)

* Condition of eluants

¥.He60 ' m-Hew/EtOAC = 60/40
V. Hed0 : n-Hex/EtO4c = 40/60
Y.HeZ0  n-Hex/EtOAC = 20/80

Figure 5. Diagram of isolation process of compound 1, 7, 9, 11

3-4. VLCol| 93 &3 3A (A23)

o

nf 23l Adoj EtOAc & 51 g2 <4 silica gel® 573 glass

ol

columns o]-&3dto] 7o HA AZvEIHI(VLCO)E AHASAT ALgd &=
oo p-Hexane/ EtOAc(0~100%), EtOAc/MeOH(0~100%) gradient -&vi
(300ml) =71E& o]&stdrt o FHAelA F 31/Y FHES LAAHFigure

6).

_12_
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3-5. VLCE 83 EFEA HE 1, 2, 3, 4,5, 8 10, 12, 134 HA

3-40 A dojz 31709 EFE F V.3(25.2 mg)¥ V4635 mg)S e E=
3t & methanol= #7138 =2 kA vial wpgo| 7helekE crystale] A
AE AT °o]E methanol® o8 2d A ZAAS] 27 compound 3(3.2 mg) ¥
compound 227 mg)e AU V3Z V4E AAH A o F AT
HolA CHCl/MeOH = 10/1~1/0 gradient®] SwWZzACSZ silica gel CCE
Fste] EEstgrt. 1 F Lig-frY np83.1 mg)d np9(2.0 mg)oll A z+7+
compound 53} compound 4< AAr}. V5215 mg), V.6(40.7 mg), V.7(60.9

mg)= TLCA FAFEE spot S-S Bol o] Al 7He] Z3&& Hobd I

ofNi
o

T3 % methanolS A7FSHA S Wl A &al vial vleol] 7FEeFE powder”f
AAE QT o]Z methanol® o2 g A ZAA3] 10.0 mg® compound 1<
At V.B(110 mg)S CHCly/MeOH = 15/1~5/1 gradient®] Swjzdo=
silica gel CCE Fdste] 23k V.8-np.3(9.8mg)oll Al compound 8& AUt}
V.15(135 mg)S CHCIz/MeOH = 3/1 gradient®] 2wz o2 Sephadex
LH-20& AR&3stel #88dla, 72 T #£9&F V.15-se31 mg)ollA
compound 10 42U}t V.16(41.7 mg)°] #EF=3 T MethanolS #7135
= W A @3 vial Bpeel] Zhekek= powder7t A H A ©] & methanol =

ofe] zHd A ZA3SF] 9.3 mgel compound 6= A% tHFigure 6).

_13_
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V.L.C Hex:EwDAc (0~100%)
EtOAc : MeOH (0~100%)
Gradient (3%,10%), 300mL

SRR

Vil Ty s V.4 V.5 V.6 V.7 V.8 e V.15 V.16 - V.31
(25.2mg) (63.5mg) (215mg) (40.7mg) (60.9mg) (110mg) (135mg) (41.7mg)
Eoaa gl 0 Sepraden L0 0T
esmmTasies Frerwalares T MeDH #1500 00, gradines | T, MalH w31
| weh A0 vl MeCH | | l TcursiaBisaicn
i M Tl
] - Compound § Compound 10
.l, l ,l,m’iv“‘-‘“u > (9.8 mg) (3lmg)
Compound 6
Compound3 Lig-fr Lig-fr Compound2 Compound 1 (93 mg)
(3.2mg) (39.7mg) (2.7 mg) (10.0mg)

Shca grish
C‘.‘!G‘;&SH = 000 patan

I

Compound 5 Compound 4
(3.1mg) (2.0mg)

* Condition of eluants

V.31 p-Hew/EtOAC = 90710 V.7 : m-Hex/EtOAC = 70/30
V.4 n-Hew/EtOAC = 85/15 V.8 : n-Hex/EtOAC = 65/35
V.5 p-Hex/EtOAC = 80/20 V.15 o-HewEtOAC = 30/70
V.6 p-Hex/EtOAC = 75/26 V.16t m-HewEtOAC = 26/75

Figure 6. Diagram of isolation process of compound 1, 2, 3, 4, 5, 8, 10, 11

_14_
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4. &4 AN

4-1. DPPH radical scavenging test

DPPH radical 47 &4 A4d< 53 22 Uyoz dagst. ddd =
DPPH(1,1-diphenyl-2-picryhydrazyl)& A}F-83t3, DPPHE &3lA17]= &l
= EtOHE A}&3td o, sample &=  DMSO(dimethylsulfoxide) <}
methanolS 1t 19] F3 2 4 o]A AL&3A

e e 96 well plateE AFE3Fe] sample 20ulL(1.0 mg/mL, stock), 0.2
mM DPPH 180 pL Y93, #HIFHIE 200 pL=2 95tk A=225T)dA 103
HSAl 7] B 525 nmollA FFEE AU AATEHE 1S e o %
2 AxrER e, 74 A7l SChe T-skAth ol AFEE tEaw e ® = vitamin
C(ascorbic acid, 1 mg/mL, stock)& A}-&3}31 T}

il

Radical scavenging effect(%5)
= [1_(Asamplc _Ablank)/Acontrol] x 100

Acontro] . bl15 nmoﬂ /\‘] DPPHQ ‘%‘%E

Asample © 515 nmol A sample¥®} DPPH ¥Fg-oo] &34%

Apian: 515 nmoll A sampled] 3%

4-2. Elastase Inhibition test

Elastase Inhibition test: tS3 2 Wy o=z 233ttt Buffer= 0.2

M Tris-HCI buffer(pH 8.0)=

Dad
2

ol

F&stda, 71dEE SANA
(N-succ(Ala)3-p-nitroanilide) & 10 mM TE2 AFE3ch A3 AlgH &
2t HAHAFAA  AFHE  elastase(porcine pancreatic  elastase, PPE)(1

_15_
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1™, &9+ 0.2 M Tris-HCI buffer(pH 8.0)& A&3}%t}.

AurH e ey 2l 96well plated] 1tH1¢ BI = A4S DMSO

(dimethylsulfoxide)2} methanol &3&9S w2 3l o8 FT=Z A X3

w2 % SANA 7 uLe} buffer 123 pLe] %A (total 130 n

sample 20 L& ¥ %,
L), elastase 13 uL<} buffer 37 plLe] &3l (tatal 50 plL)S Y2 25TCoA

1583 §EEAIA, 410 nme] 3ol A
Ok 22 Aol osf %= AE AL, 7 AR ICos TRt ol ARE

1=

FRE2 49T 2k Adsdge

H ) Z27 2 2= oleanolic acid(l mg/mL, stock)E AF-&3}$3th.

Elastase inhibition activity (%)

=[1- (Asamplc - Ablank) / (Acontrol - Arblank)] x 100

Acmple © 410 nmoll A sample2} W&
Apiane : 410 nmoll 4] sample ]

Acontrol - 410 nmoﬂ/ﬂ Eﬂ'%%qﬂg ‘—E‘%E

L
N
.l
_O|L
)
o
~
flo
T
oo
oo
12
lo
E[o{t
o
k1

Acplank @ 410 nmol A sampled} elastase=

_16_
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m 23 42 1%

1. £8€ gFESY 7= 4

1-1. Compound 19 #+&% &H

o
\1
(=}
X
o
o
o
H
Ay
e
rot
o
op
=
S
Jet
_0|L
32

A ZAT ey 7HA 1 kg
. o] F EtOAcTS 7H a1 #4EF st th(Figure 5). VLCE T3l A%
& Fo V.Heb0(n-Hex/EtOAc = 60/40, 80.3 mg)S #ds=S A7 F
methanol& H7Fste] Ao FAIZE WA A H Y methanole] st Al A
270l dojut white powder’t B H AT FF A3} powderE Wz 8t
Ui, 2% powderE Methanols ©]83te] o2 ¥ washing 3}t ©]
gk QJAA NS T #FE V.He powder Fr.olA4 compound 1(50.1 mg)E
AR

Compound 19 FZx% 'H-NMR(CDCl;, 400MHz), "“C-NMR(CDCI;,
100MHz)& E3dte] #9agth. 'H-NMR data o4& tiHE] peak’} &
0.75, 0.82, 0.96, 097, 1.01 ° Exsgen x3 w@alsrel sp’ TA 5}
Hojsk= 570e] tertiary methyl”]7F &S ddstslen, § 1.67(3H, s)9

signal® Ho} sp® &4 carbon ¥ Eo] & tertiary methyl’]|Z % 671

kv

M

ke

&S oiatgdrt. "C-NMR datadll Al carbon signale]l 30707 <

;Dr-
oy
=
A
N
-
2
dlo

&5 ¢ 4 Ak a8z PC-NMR datasl = 'H-NMR data$} v}3t71A =
g5+ peak”} § 149, 155, 16.1, 16.3, 28.1 (C-27, 24, 26, 25, 23)o &
™ o] signal T3t ¥3td A @42 5709 tertiary methyl”Z]7F &
S dgs 5 gdgoen § 192(C-30)9 signale sp’®A carbon fe 2o 9
= tertiary methyl® % 6709 methyl”]7} 98-S o438 & otk 'H-NMR

ke
o
s
o

dataol A & 461(1H, m, H-29), 458(1H, m, H-29) signal2 olefinic proton
o= BC-NMR datadlA% & 150.6(C-20), 109.9(C-29)¢] 279 Exstd sp’
=249 olefinic cabongs Helo =z doAastdtt. C-289] chemical shifty t=

_17_
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Zgk ol2ldk NMR data® ©w]Fo] Hol lupeold® AFgF skeletong 713
triterpene®d Z o= of A E AT}

'H-NMR datadll Al o4 vevE= § 381(1H, d, J =107, H-28), 3.34(1H,
d, J =107, H-28) signal A7]S4%=7F & 927 A48t deshielding ¥
4291 oxygenated protonoZ o438t “C-NMR dataol A& wFz7hx] 2
6 109.9(C-29) signal& A7]&H&=7F 2+ 927 AHFe]  deshielding
oxygenated carbon o2& o3RI Holx= FFy o)A hydroxylZ]7F ASS

g 5 AT

Al Wdaldk 'H-NMR data® ¢18) "C-NMRel| ¢]Fate] EdWate] gz
HA4S AFH compound 1S Betulin(3, 28-dihydroxylup-20(29)-ene)® &4

3} tH(Figure 7).

30

7,
%
23 24

Figure 7. Chemical structure of compound 1

_18_
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Table 1. "H-NMR, “C-NMR data of compound 1

Compound 1
("H-NMR : 400MHz in CDCls, ®C-NMR : 100MHz in CDCls)
osition SH (int, mult, Sc(ppm) osition SH (int, mult, S.(ppm)
B J in Hz) PPy | D J in Hz) ctbb
1 38.8 16 29.9
2 275 17 479
3.20 (1H, dd,
3 7112 48 79.1 18 489
2.41(1H, dt, J
4 39.0 19 _ 58, 10) 479
5 55.4 20 150.6
6 185 21 29.3
7 34.1 22 34.4
8 41.1 23 0.96(3H, s) 28.1
9 50.5 24 0.75(3H, s) 155
10 37.4 25 0.82(3H, s) 16.3
11 21.0 26 0.97(3H, s) 16.1
12 25.3 27 1.01(3H, s) 14.9
3.81(1H, d,
J =10.7)
13 37.3 28 534(1H. d. 60.7
J =10.7)
4.61(1H, m)
14 42.9 29 109.9
453(1H, m)
15 272 30 1.67(3H, s) 19.2

_19_
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T 6.0 s.0 a0 30 2.0 . 1.0

g £3E =5 gszg SE £ 55 SESZEEZEESE
= %5 =5 gt it R 5 I8 E=S=RSHSEsEE

Figure 8. "H-NMR spectrum of compound 1 in CDCls

N (ARG WL »......L'we TIPS .
AS0L0 RE LXK} 1300 120.0 110L0 RL N SO0 iR | TOLD GO0
E3 E EBE g
= = 2=5 2
E § = =4

Figure 9. BC-NMR spectrum of compound 1 in CDCl3
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1-2. Compound 29 +% &F

o

ZA g el u 7EA 1 kgs 70% EtOH= %3 § i g &3l

t}. o] ¥ EtOAcES 7HA 2 A48 A vh(Figure 6). VLCE F3 Aoz
88 Fo Vdarn-Hex/EtOAc = 95/15, 635 mg)s AdsHS Azl &

methanols H7Fste] AL A FAIE W29 H Y methanole] S st A] A
AAo] doji} Mol §lE s RY9 crystale] AAHUATH AEAF AHS
w2 PRt U, FEE 23S methanolS ©o]&3}e] o2 ¥ washing
sttt oled AAAH WS T #FE V4ol compound 2(2.7 mg)E LU
=3

Compound 2°¢] %% 'H-NMR(CDCl;, 400MHz), “C-NMR(CDCI;,
100MHz)S E3te] &elatgdtt. 'H-NMR data olAE th¥#9 peak’t &
0.75, 0.84, 0.86, 090, 092, 0.95 1250 Exager x3 wsEre sp’
EAstel #odsts 719 tertiary methyl7]7h Q&E odsAdrh. PC-NMR
datal Al carbon signale] 32707} 1SS & 4 9tk 28l PC-NMR data
A% 'H-NMR datas} vha7bA2 o589 peak’t & 155 168, 17.2,
237, 252, 272, 332(C-25 24, 26, 30, 27, 23, 290 HIayow o]

signal T3k ¥3t9 A ©A2E 79 tertiary methyl”] 7} S-S oA T

o

o]2]3 NMR data® w"]Fo] Ho} oleanane skeletonS 7}7 triterpene A o
2 94¥%t. 'H-NMR datacld 6 529(1H, t, J =34, H-12) signal&
olefinic proton® 2 Y“C-NMR datasl %= § 143.8(C-13) 122.6(C-12)¢] 27}
o] Bxay sp° A olefinic cabong HYOZ olea-12-ene skeletons
7HA I s o E & Aok

"H-NMR data°l| ] oA UEYE 2.04(3H, s) signal acetyl methyl proton
o2 BC-NMR datadl A= w7bA 2 § 215 acetyl methyl cabon, &

rlu

182.0(C-28) signale A7 &A =7}
Carboxy”] 9] carbon &% o3} t}.
Had Jal g 'H-NMR data® 18] “C-NMRel ¢]&ste] #@Vwe) oz

Y27 1H3Fe]  deshielding ¥

e 7 A compound 25 oleanolic acid acetate(38

Collection @ jeju



—acetoxyolean-12-en-28-acid) & 5 4 3l ¥ tH(Figure 10).

29 30

,,,,/
2.
23 24

Figure 10. Chemical structure of compound 2

_22_
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Table 2. "H-NMR, “C-NMR data of compound 2

Compound 2
('H-NMR : 400MHz in CDCls , "C-NMR : 100MHz in CDCls )
o SH (int, mult, .. §H (int, mult,
position 7 in Hz) S.(ppm) | position 7 in Hz) 8c(ppm)
1 38.2 17 46.6
2 23.6 18 41.7
3 451(1H, m) 31.1 19 46.0
4 37.8 20 30.8
5 95.4 21 33.9
6 18.3 22 32.7
7 32.5 23 0.86(3H, s) 278
8 39.4 24 0.84(3H, s) 16.8
9 47.7 25 0.93(3H, s) 15.5
10 37.1 26 0.75(3H, s) 17.2
11 23.5 27 1.12(3H, s) 25.2
| OBUR LT g 28 182.0
= 3.4)
13 143.8 29 0.90(3H, s) 33.2
14 41.2 30 0.92(3H, s) 23.7
15 26.0 CO 171.3
16 23.1 CHs 2.04(3H, s) 215
_ o3 -
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Wl - b s e e il

7.0 6.0 5.0 a0 3.0 2.0 1.0

I I
S 2mE sz g sez SHSEEESEEEEEIRE
= b 53%Y = 23T ESEELRRRIEHIITSEE

Figure 11. "H-NMR spectrum of compound 2 in CDCls

i T mthuAmelwmhmm&hi Mm.uiuummum b 'Juhnha

180,0 17040 1600 1500 1400 1300 1200 1100 1000 900 SU.UJ 700 600 500 400 |30.U |20.tl 10.0

z 8 2 3827 § §3gypEIzavesnng
2 z g 759753 § LRRENREINEECNEE
ﬁ s | 3 i ] ur} gno\rr‘:zomeédn—m w

-~ =1 ol ol ol ol i e AR R S R RS S R R
- - - -

Figure 12. BC-NMR spectrum of compound 2 in CDCl3
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1-3. Compound 39 #+% &H

2A EH3 daeuF 7HA 1 kgd 70% EtOHZ F%3 & &g 39
. °] T EtOAcTS 7L g8 o3lth(Figure 6). VLCE &3 foxl
38 Fo] V3(n-Hex/EtOAc = 90/10, 252 mg)S #AEsEHS A7 F
Methanols #7}sto] A-2oA] FAzE WA 59 H Y Methanolo] S '#3tHA] A
ARo] doji} Mo] flE s crystalo] AAEATH A=A AAHS uw}
2 R Yy, " AHS Methanol¥t Hexaned ©]&3fo] oz W
washing 3t th ol#st AZ2Y WS F3l 2 E V.3 crystal oA compound
3(3.2 mg)E At}

Compound 3¢ F%& 'H-NMR(CDCl;, 400MHz), “C-NMR(CDCl;,
100MHz)S E3te] &elatgdtt. 'H-NMR data olAE th¥#9 peak’t &
0.73, 0.84, 086, 097, 097, 092, 1.13¢] Exager 3 wsFre sp’
EAstel #odsts 719 tertiary methyl7]7h Q&E odsAdrh. PC-NMR
datal Al carbon signale] 30707} 1SS & 4 9tk 28l PC-NMR data
A% 'H-NMR datas} vha7pA2 o829 peak’t & 156, 169, 17.2,
236, 257, 279, 332(C-25 24, 26, 30, 27, 23, 290 HIayow o]

signal 3 ¥3l¥ T4 242 709 tertiary methyl?] 7} Q&S oAttt

o

ik

M

ftlo

o]2]3 NMR data® w"]Fo] Ho} oleanane skeletonS 7}7 triterpene A o
2 od4EArt. 'H-NMR datacld § 534(1H, t, J = 34, H-12) signal&
olefinic proton® 2 Y“C-NMR datasl %= § 1433(C-13) 123.3(C-12)¢] 27}
o] Byx3g® sp® &4 olefinic carbong HYOZ olea-12-ene skeletons
7HA I s o E & Aok

"H-NMR data°l| ] oA UEYE 2.04(3H, s) signal acetyl methyl proton
o7 § 93(1H, s)lA UEYE signale A7SAE7E 2 947 QdHEY
deshielding®®l 4:¢1 aldehyde proton®.2 o4&t ¢th. "C-NMR datadl s =
PR 7R 2§ 2158 acetyl methyl carbon, § 207.8(C-28) signal& #7]SA
=7 2 AA7F AH 3] deshielding® aldehyde carbon ©.& o A&} ith.

vl e sk 'H-NMR data® 18] “C-NMRel ©]&sle] #@'"ate] o

_25_
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ZHAS A = compound 3% oleanolic ~ aldehyde  acetate(383

—acetoxyolean-12-en-28-aldehyde) & & 7 &} 31 t}.(Figurel3).

29 30

PN

Figure 13. Chemical structure of compound 3

S,
“,
7
Kz

23 24

_26_

Collection @ jeju



Table 3. "H-NMR, “C-NMR data of compound 3

Compound 3
(‘H-NMR : 400MHz in CDCls , "C-NMR : 100MHz in CDCls )
o SH (int, mult, .. §H (int, mult,
position 7 in Hz) S.(ppm) | position 7 in Hz) S.(ppm)

1 38.3 17 49.3
2 23.6 18 40.5
3 ZjSE)%}é g% 81 19 45.7
4 37.8 20 30.8
5 55.4 21 33.3
6 18.3 22 32.8
7 28.2 23 0.86(6H, s) 279
8 39.7 24 0.84(6H, s) 16.9
9 47.6 25 0.92(3H, s) 15.6
10 37 26 0.73(3H, s) 17.2
11 22.2 27 1.13(3H, s) 25.7
12 5'34_(1?;1;’ J 123.3 28 9.39(1H, s) 207.8
13 143.3 29 0.91(3H, s) 33.2
14 41.8 30 0.91(3H, s) 23.6
15 26.9 CO 171.2
16 23.7 CH3 2.04(3H, s) 215
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Figure 14. "H-NMR spectrum of compound 3 in CDCls
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Figure 15. BC-NMR spectrum of compound 3 in CDCl3
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1-4. Compound 49 +Z% A

A e FoEuF 7HA 1 kg
. o] F EtOAcT<S 71 #Ed st oh(Figure 6). VL
RIE  Fo V3i V4E AA
CHCls/MeOH = 10/1~1/0 gradient®] &mx712 2 silica gel CCS 33}
B3t 2 % Lig-fr np.9°lA] white powder & ® ¢ compound 4(2.0 mg)
£ At

Compound 4°¢] F%& 'H-NMR(CDCl;, 400MHz), “C-NMR(CDCl;,
100MHz)S E3te] &elatgdtt. 'H-NMR data olAE %29 peak’l &
0.85, 0.86, 0.88, 093, 095 1.15 124¢] Exagon ¥3 w©BaFro gp’
Aol #odsts 719 tertiary methyl7]7h Q&S sk PC-NMR
datal Al carbon signale] 32707} 1SS & 4 9tk 28l PC-NMR data
A% 'H-NMR datas} va7bA2 o589 peak’t & 157, 166, 16.8,
237, 261, 282, 334(C-25, 26 24, 30, 27, 23, 29°] ¥Esouv o]

o

70% EtOH= &3 % §i&8 &3

@
i
of
%
ne
2
)

o

A7 Fol de gEFAe mopx

ftlo

signal ®=3F ¥3l9 &4 BAF 7Y tertiary methy”Z]7} U&S AT
o]2]3 NMR data® "] Fo] Ho} oleanane skeletonS 7}7 triterpene A o
2 o4Edth 'H-NMR dataclA 6 ) § 534(1H, t, J=34, H-12) signal&
olefinic proton® 2 Y“C-NMR datasl %= § 1433(C-13) 123.3(C-12)¢] 27}
o] Byx3a® sp® &4 olefinic carbong HYOZ olea-12-ene skeletons
7HA I s o E & Aok

'"H-NMR data°l A UE}E 204(1H, s) signal acetyl methyl proton<.
2, 355(1H, d, J = 109, H-28), 3.22(1H, d, J = 10.9, H-28)°l4 uYEl}=
signal A71SA =7 & 947 A H35te] deshielding® 42 oxygenated
protono. 2 o|Astg . BC-NMR datadl A% w72 § 215 acetyl
methyl cabon, & 69.9(C-28) signale H7]|SAE7F & U7t AHE
deshielding¥! oxygenated carbon 2.2 o A3t}

vl deld 'H-NMR data® 18] "C-NMRel ©]Fste] £33 Walel

xS 71 A compound 45 erythrodiol-3-acetate(303
— 29 —
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~acetoxy-28-hydroxyolean-12-ene) & 54 &} 91 th(Figure 16).
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Figure 16. Chemical structure of compound 4
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Table 4. "H-NMR, “C-NMR data of compound 4

@ jeju

Compound 4
("H-NMR : 400MHz in CDCls , C-NMR : 100MHz in CDCl; )
osition SH (int, mult, S.(ppm) | position SH (int, mult, S.(ppm)
P J in Hz) c\ppmy | b J in Hz) c'bb
1 38.4 17 36.9
2 22.1 18 42.4
450(1H, dd, J
3 ~ 99 60) 81.0 19 465
4 37.8 20 31.1
5 55.3 21 34.2
6 184 22 31.2
7 32.6 23 0.93(3H,s) 28.2
8 39.9 24 1.15(3H,s) 16.8
9 47.6 25 0.83(3H,s) 15.7
10 37.6 26 0.85(3H,s) 16.8
11 22.1 27 1.24(3H,s) 2.1
356(1H, d, J
5.19(1H, t, J = 10.9)
12 3 122.4 28 392010, 4 J 69.9
= 10.9)
13 144.3 29 0.95(3H,s) 33.4
14 41.8 30 0.86(3H,s) 23.7
15 25.6 CcO 171.3
16 23.7 CHs 2.04(3H,s) 215
— 31 —
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Figure 17. "H-NMR spectrum of compound 4 in CDCls
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Figure 18. BC-NMR spectrum of compound 4 in CDCl3
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1-5. Compound 59 +Z A

70% EtOH= &3 % §i&8 &3

o

A A ForEuy kA 1 kg
. o] F EtOAcT<S 71 #Ed st oh(Figure 6). VL
RIE  Fo V3i V4E AA
CHCls/MeOH = 10/1~1/0 gradient®] &mx712 2 silica gel CCS 33}
239t 2 £ Lig-fr np8°lA white powder HE|2¢ compound 5(3.1
mg)E AU

Compound 5°¢ F#%& 'H-NMR(CDCl;, 400MHz), “C-NMR(CDCl;,
100MHz)S E3te] &elatgdtt. 'H-NMR data olAE %29 peak’l &
0.75, 0.78, 0.82, 093, 096, 1.020] #xaglon 3 ©alFiol sp T4
shol] #ofsh= 6709 tertiary methyl”]7F =5 ddetlen, § 1.67GH, s)

9] signal® Ko} sp’E&A carbon Fel o] ¥ methyl”| 9L o4 F 9l

@
i
of
%
ne
2
)

o

A7 F e 4FE mopA

t}. PC-NMR data®ll#] carbon signal®]l 30717} 9<< & 4 9ot 18z
PC-NMR datal M= 'H-NMR data®} w7142 o359 peak7t § 14.7,
155, 161, 16.3, 182, 195, 276 (C-27, 24, 26, 25, 28, 30, 23)o 3}
Aom o] signal 3 E3E EA ©AZ 67019 tertiary methyl7] 7t ASE
of| A} gl doom, § 195(C-30)2 signale sp’EA carbon fo] Eo =

methyl7] < <43 4 At '"H-NMR dataslA] § 4.68(1H, d, J = 2.2

N

H-29), 456(1H, dd, J = 25, H-29) signal& olefinic proton®Z "“C-NMR
datacl 4= § 151.2(C-20), 109.5(C-29)¢] 270 Exst® sp° €42 olefinic
cabonS HJoz oAt wEbA ol2)d NMR data® "] F©] Ho} lupane
skeletons 717 triterpene® H o2 o A5 AT

'"H-NMR datacl A oA e 32000H, dd, J = 11.1, 49, H-3) signal
2 AV 2 947t Q43S deshielding® 4429 oxygenated proton
o2 qasgitt. "C-NMR datasl M= mE7EA R § 79.2(C-3) signale %7
ST 2 947F 29FHsY] deshielding® oxygenated carbon &= o] %43}
i Aok skt o]de] hydroxylZI7F es AdE & A wWEb 6

276(C-23) signal®] deshielding &4 A7]|SA =7 2 hydroxy”] S 7FA L

ftlo

d
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79.2(C-3) signalell o]%-38kal 17| wjZo]t},

Wa)s 'H-NMR dataz <8 “C-NMRo| ¢&3ste] £318109310) o
ZIHS AA

compound 5& Lupeol® &7 3} th(Figure 19).
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Figure 19. Chemical structure of compound 5
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Table 5. "H-NMR, “C-NMR data of compound 5

@ jeju

Compound 5

("H-NMR : 400MHz in CDCls, ®C-NMR : 100MHz in CDCls)
osition SH (int, mult, S.(ppm) | position 8H (int, mult, S.(ppm)
P J in Hz) c\PPIY | D J in Hz) ctbpb

1 40.1 16 35.7

2 25.2 17 43.1

3.20(1H, dd,
3 S111, 49) 79.2 18 48.4
2.41(1H, dt,

4 38.8 19 1-55, 10.9) 48.1

5 55.4 20 151.2

6 185 21 30.0

7 34.4 22 39.0

8 40.9 23 0.96(3H, s) 276

9 50.6 24 0.75(3H, s) 155

10 37.3 25 0.82(3H, s) 16.3

11 21.1 26 1.02(3H, s) 16.1

12 275 27 0.93(3H, s) 14.7

13 38.2 28 0.78(3H, s) 182

4.63(1H, d,
J=2.2)
14 43.0 29 4561 dd, 109.5
J=2.5)
15 28.1 30 1.67(3H, s) 195
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Figure 20. "H-NMR spectrum of compound 5 in CDCly
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Figure 21. BC-NMR spectrum of compound 5 in CDCls
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1-6. Compound 69 +Z A

o

A 4k Fogluy 74 1 kgs 70% EtOH=Z F&E3 & &g 3%
. °l ¥ EtOAcZF+= 7HAaL g & th(Figure 6). VLCE 3 ozl
23L& Fo| V.16(n-Hex/EtOAc = 25/75, 417 mg) #Ls=H=S Az F
methanol& H7Fste] Ao FAIZE WA A H Y methanole] Fst A A
AARo]l Ao} yellow powder’t A=A AZA3} powderE: wE FE3}
o Ui, FE¥H powderE methanols ©]&3Fe] oJ2) ¥ washing 3t}
olgal AMAA WS Fd =43 EEFE V.16 powder Fr.olA compound
6(9.3 mg)E LUt

Compound 62 TEE "H-NMR (pyridine-ds, 400MHz),
“C-NMR(pyridine-ds, 100MHz)& %3}o] g<lslirt. 'H-NMR datacl A= o
F29 peak’F § 067, 0.86, 0.89, 0.90, 0.950] WF¥x3FH o o= Fx3letst
29 sp® EA3o| BAFE tertiary methyl7] 2 o434t "C-NMR datadl
A% w72 i 539 peak”’l § 125, 127, 196, 19.8 20.0, 20.6 (C-18,
29, 27, 26, 21, 19l E¥aqom o] signal I sp’ E4st] Tolst=
tertiary methyl7|2 o|43slgdth. '"H-NMR datalAl & 5.37(1H, d, J=4.8,

ik

H-6)¢] signal& olefinic proton©2 “C-NMR data°ld= & 141.5(C-5),
1238(C-6)¢] 271¢] B23he sp’ A9 olefinic cabong oz o3
th weba] o]#f 3 NMR data® "o Ho} B-sitosterol® H| 23t skeletonS
7H4 steroidd A2 o A= o

'"H-NMR datalA & 501(1H, d, J = 7.7, H-1')9 signal anomeric
protono. 2 oA £ 9don, YC-NMR data’lA%E § 103.19 signal®
anomeric carbon®] o=tk 'H-NMR datalA] Yw = sugar proton®] &
3.98~4.34%-ol| Al UElon, BC-NMR data®l A% ™A sugar carbon©]
§ 72.3~79.2%-+ol A uebygtth 'H-NMR datalAl 6§ 4.47(1H, dd, J = 116,
50), 4.62(1H, dd, J = 11.6, 1.6)2] methylene-6 " proton¥& o3 4= 32U

>

1, "C-NMR data’l A %= & 6349 signal® methylene-6~ carbon$]S o A&
F ATt wetA o] g NMR data® "]Fo] Ho} B-sitosterold] glucose”}

_37_

Collection @ jeju



Ho]9l = steroid¥d Ao =2 o AE o)
"H-NMR data®} “C-NMRo| Etz 3ol &3789s10 gizatge Ax

compound 65 daucosterolZ 574 &} tH(Figure 22).

Figure 22. Chemical structure of compound 6
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Table 6. "H-NMR, “C-NMR data of compound 6

Compound 6
("H-NMR : 400MHz in pyridine-ds,
BC-NMR : 100MHz in pyridine-ds)
osition SH (int, mult, Sc(ppm) osition 6H (int, mult, Sc(ppm)
P J in Hz) c'bP b J in Hz) ctbb
1 375 19 0.95(3H, s) 20.6
2 30.8 20 37.0
1.01(3H, d,
3 4.01(1H, m) 79.2 21 I - 64) 20.0
2.52(br t,
J = 11.1)
4 278(1H, ddd, 405 22 34.8
J=13.0, 4.2, 1.7)
5 1415 23 26.9
5.37(1H, d,
6 I - 48) 123.8 24 46.6
7 32.6 25 30.0
8 32.7 26 0.86(3H, s) 19.8
9 50.9 27 0.89(3H, s) 19.6
10 39.9 28 23.9
11 21.8 29 0.90(3H, s) 12.7
, 5.01(1H, d,
12 38.0 1 I-177 103.1
13 43.0 2! 4.04(1H, m) 75.9
) 4.12(1H, t,
14 574 3 I -81) 79.2
15 25.1 4’ 4.34(1H, m) 72.3
16 29.1 5’ 3.98(1H, m) 79.1
4.47(1H, dd,
, J =116, 5.0)
17 56.8 6 46201, dd, 63.4
J = 116, 1.6)
18 0.67(3H, s) 125
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Figure 23. "H-NMR spectrum of compound 6 in pyridine—ds
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Figure 24. BC-NMR spectrum of compound 6 in pyridine-ds
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1-7. Compound 79 7% &3A

ZA BT G A 1 kg
th. ol ¥ EtOAcE< 7HAa hid stlvh(Figure 5). VLCE %3 Aozl

T9E T V.Hed0(n-Hex/EtOAc = 40/60, 1037 mg)s Ads=S Al +
=
o

o

70% EtOH= &3 % §i&8 &3

=S A7l & CHiC/MeOH = 15/1~3/1 gradientd] g&vwixAdo s $4+
silica gel CCS AF&3te] B3 E  V.Hed0np3olA yellow powder & E|2]
compound 7 (8.3 mg)g Ut}

Compound 79 Tx% 'H-NMR(CDCl;, 400MHz), “C-NMR(CDCl,
100MHz)& E3dte] 98¢t 'H-NMR data o4& tiHE] peak’} &
0.75, 0.77, 090, 090, 092, 098 1.13¢] - ¥agom ¥x3} wsl5re gp’
=43kl #olsk= 7R tertiary  methyl7I7F 0 les Al ERih
“C-NMR(pyridine-ds, 100MHz) @& o A47F 307M8S & F AA
ot 22lx PC-NMR datadl %= 'H-NMR data¢t w}37px 2 thi-2e] peak’}
§ 155, 157, 17.3, 236, 26.1, 283, 32.8(C-25, 24, 26, 30, 27, 23, 29)°l
Byl on o] signal B3 X3y EA ©AZ 7709 tertiary methyl7]7F U
S A ol#g NMR data® v o] Ho}l oleanane skeletong 7}
triterpene®d o= of A E AT}

"H-NMR data°l# & 5.28(1H, t, J = 3.4, H-12) signal olefinic proton2.
Z PC-NMR datalA % & 1438(C-13) 1228(C-12)¢] 279 Exz3td sp’
&4 9] olefinic cabons YOS Z olea-12-ene skeletons 7FAal S 9
& A

'"H-NMR data°l A oA el 323(1H, dd, J = 10.8, 4.4) signal<
methine proton©. &, "C-NMR dataclA % vl7hA 2 § 79.2(C-3)& A7]&
AE7F 2 A47F 23] deshielding® methine carbonl. & AHoj%x 3 )
ol hydroxyl”l7b &< o4& = 9tk gz 'C-NMR datadll# 6
180.8(C-28)  signal> H7]FA =7 2 da7b <AEe  deshielding ¥
carboxy”] 2] carbon &% o A3sF T}

& dad 'H-NMR data? 18] PC-NMRol| ¢]&3te] &38202%25] 0
— 41 —
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Hzatde AA

compound 7% oleanolic acid® &7 3} th(Figure 25).
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N e

HO

23

Figure 25. Chemical structure of compound 7
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Table 7. 1H—NMR, BC-NMR data of compound 7

Compound 7
(‘H-NMR : 400MHz in CDsOD, “C-NMR : 100MHz in CDsOD)
" §H (int, mult, .. SH (int, mult,
position 7 in Ha) Sc(ppm) | position 7 in Hz) Sc(ppm)
1 38.6 16 23.7
2 27.3 14 46.7
o ST e | w | WA
4 38.9 19 46.1
5) 92.4 20 30.8
6 185 21 34.0
7 33.2 22 32.6
8 39.4 23 0.90(3H,s) 28.3
9 47.8 24 0.77(3H,s) 15.7
10 37.2 25 0.75(3H,s) 15.5
11 23.1 26 0.92(3H,s) 17.3
12 5'28_(1?;1;’ S ms | 1.13(3MH,s) 2.1
13 143.8 28 180.8
14 41.8 29 0.90(3H,s) 32.8
15 278 30 0.98(3H,s) 23.6
~ 43 -
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Figure 26. "H-NMR spectrum of compound 7 in CDsOD
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Figure 27. BC-NMR spectrum of compound 7 in CDs;OD
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1-8. Compound 89 T+ &TH

o

A A ForEuy kA 1 kg
t}. o] ¥ EtOAcES 7HA 2 A48 A vh(Figure 6). VLCE F3 Aoz
B35 Fo V8(n-Hex/EtOAc = 65/35 110 mg)s #Ads=S A7 F
CHs,CI/MeOH = 15/1~5/1 gradient®] &mZ7 22 silica gel CCE AF&-34]
23 E V.8-np.39lA white powder HE ¢ compound 8 (9.8 mg)S ATt

Compound 8¢ F%& 'H-NMR(CDCl;, 400MHz), “C-NMR(CDCl;,
100MHz)S E3te] &elatdtt. 'H-NMR data olAE th¥#9 peak’l &
0.81, 0.81, 091, 094, 1.00, 101, 116°] ¥xa o =3} wsi5iel sp’
=zt o= RS tertiary  methylZ]7F eSS ATh
“C-NMR(pyridine-ds, 100MHz) 3829 w49 A7 3092 & $ A
t}. 282 P"C-NMR dataol % 'H-NMR data®} oFa7bA &2 g 5-89] peak7}
§ 172, 176, 178, 24.1, 265, 29.3, 340 (C-25, 24, 26, 30, 27, 23, 29)°|

B30 o] signal 3 ¥3tE A ©A= 7/H9 tertiary methyl”]7F 9

70% EtOH= &3 % §i&8 &3

=< oSkt ol8d NMR data® W] F©] Hol oleanane skeletons 7}%
triterpened Ao &2 oA E T}

"H-NMR data°lA6 526(1H , t, J = 3.6, H-12) signal olefinic proton2.
Z PC-NMR datalA % & 1455(C-13) 1235(C-12)¢] 2709 Exz3std sp’
&49] olefinic cabons HYS=Z olea-12-ene skeletons 7FAal oS 4
2 A

"H-NMR dataol A oA YeEFE= 346(1H, m), 291(1H, d, J = 9.6) signal
€  methine proton®®, “C-NMR data’lA % wlx7bA=  § 845(C-3),
69.6(C-2)2 A7|SA =7 & YAa27F AFH3Y] deshielding® methine carbon
ox Hojx= F J§ ol hydroxylZI7F &S d4E ¢ Ao agx
‘C-NMR datacl A § 182.1(C-28) signal& A7 &A=7F & Aart 938
deshielding® carboxy”]9] carbon &% of/3}i ).

vl e sk 'H-NMR data® 18] "C-NMRel ©]&ste] #@**ate] o

z23}4S AH  compound 8% maslinic acid® 5 4 3} tHFigure 28).
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Figure 28. Chemical structure of compound 8
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Table 8 "H-NMR, “C-NMR data of compound 8

Compound 8
(‘'H-NMR : 400MHz in CDs;OD, “C-NMR : 100MHz in CDs;OD)
et §H (int, mult, .. §H (int, mult,
position 7 in Hz) Sc(ppm) | position 7 in Hz) Sc(ppm)
1 48.2 16 24.7
2 3.64(1H, m) 69.6 14 477
3 2'9}%%’) 4 w5 18 2]%25,{’3% 43.0
4 40.6 19 47.3
5) 96.8 20 31.7
6 19.7 21 33.9
7 35 22 33.7
8 40.7 23 1.01(3H,s) 29.3
9 48.4 24 0.80(3H,s) 17.6
10 39.3 25 1.00(3H,s) 17.2
11 24.1 26 0.81(3H, s) 17.8
12 52?_%2; bl 125 27 1.16(3H,s) 25
13 145.5 28 182.1
14 42.8 29 0.91(3H,s) 34.0
15 289 30 0.94(3H,s) 24.1
~ 47 -
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Figure 29. "H-NMR spectrum of compound 8 in CD3;0OD

h T -‘ L T Li all 1L diinlbledic itk B R .'J‘.'.-.»\ AR i Nbid4
800 1700 1600 1500 140.0 1300 1200 1100 100.0  90.0

i |

80.0 70‘0 604 S“J;ﬂg{ _|4?l0 gl m’ Wl 20i0,||k 1

" <

Y

O T

‘ ‘ o S /‘ LY
i L' ~ & g bl Bl L ?g
g z 5 & g o EG3SICE2388985Y
o] o -+ = B SsassSwReo-eTR

Figure 30. BC-NMR spectrum of compound 8 in CD3OD
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1-9. Compound 99 +% &F

o

2A EH3 daeuF 7HA 1 kgd 70% EtOHZ F%3 & &g 39
. o] F EtOAcT< 71 #HEd st th(Figure 5). VLCE &3 <
232 Zo V.He20(n-Hex/EtOAc = 20/30 , 1837 mg)S MeOH/CHCl; =
1/2/1 &F&ufo] =& 459 Lig-fr.(206 mg)d XA i 7het kol e
S-fr.(179.4mg) & ¥ Fo S-fr.(1794 mg)S CHClYMeOH = 2/1¢] &wjx
7162 sephadex LH-20 CCE& F3ste] 23t V.He20-se3(334 mg)sS Tt
Al methanolel] =& A=9d Lig-fr.¥ =% & 7Fg} ¢olgls S-fro s &
g1t} methanolel] & A& Lig—fr.ol 4] compound 9(26.2 mg)S AUt}
Compound 99 F%¥ 'H-NMR(CD:;OD, 400MHz), "“C-NMR(CDs;OD, 100
MHz)S Este] &<1stth. "C-NMR data® EaiA 335 i 7447}t
1570 o]49S & 4 AUtk 'H-NMR dataZ Este] 913 A3 § 584,
591, 682, 6.76, 6.71¢ signal& WEAFEH z;Pe FiYLS ddatth
“C-NMR datacl %= 6 1007158¢] signal® E¥3tH sp’ehh 5o W 1
2o g7t dSS odatdtt. 'H-NMR data®l & 6.82(1H, d, J = 1.8), &
6.76(1H, d, J = 80), 671(1H, d, J = 82)= ztz W= 19l ortho, meta
9o A AME coupling 3T YSE dAstgrh. 'H-NMR datadlAl:= §
456(1H, d, J = 75), 3991H, m)¢ signale A7 SAHE7F 2 2o AHT
sp’l AFgEol 9 FaE e, § 286(1H, dd, J = 161, 53),
252(1H, dd, J = 160, 53)¢ signale sp’&Ae] o3 Frolm A=
coupling®dtil &< oAttt PC-NMR datadl A& § 287969]

J |
2
>

ol

rlo
e

signal

o HE FzE Eom AR gzdte Fx FA:, 1 An
compound 9+ % 43t a¥m de] I catechin®® A8

t}.(Figure 31).
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Figure 31. Chemical structure of compound 9

Table 9. "H-NMR, “C-NMR data of compound 9

Compound 9
. ("H-NMR : 400MHz in CDOD,
position BC-NMR : 100MHz in CD;OD)
SH (int, mult, J in Hz) Sc(ppm)
2 456(1H, d, 7.5) 82.9
3 3.99(1H, m) 63.9
A 2.86(1H, dd, 16.1, 5.3) 28.6
2.52(1H, dd, 8.2, 16.0) 157.7
5 96.3
6 591 (1H, d, 2.2) 157.0
7 95.6
8 584 (1H, d, 2.2) 157.9
9 100.9
10 132.2
1’ 115.3
2’ 6.82(1H, d, 1.8) 146.3
3’ 146.3
4’ 116.2
5 6.76(1H, d, 8.0) 120.1
6’ 6.71(1H, dd, 8.2, 1.8)
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Figure 32. "H-NMR spectrum of compound 9 in CDsOD
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Figure 33. BC-NMR spectrum of compound 9 in CDsOD
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1-10. Compound 109 #+% A

A4 B3 ddelvF A 1 kgS 70% EtOHZ =3 & &2 3 &9
. o] F EtOAcTsS 7HA 3 #eEd 9 tH(Figure 6).VLCE F3 o3 &
3 & Fo V.15(n-Hex/EtOAc = 30/70, 135 mg)S CHCly/MeOH = 3/1¢ &
w2702 shepadex LH-20& AF&3sto] #Eslda, 71 & £8F V.o-se3
o A1 Compound 10 (31 mg)E i}

Compound 10 ¢ %% 'H-NMR(pyridine-ds, 400MHz), “C-NMR
(pyridine-ds, 100MHz)& S3to] 2elstith. "C-NMR datas EaA 3=
o] &x9 AEF 1570 o) 4YE & S Atk 'H-NMR datag Fate] &2ld
A3} § 668, 670, 729, 7.37, 793¢ signale WIFE wE o] FAUL o
gttt Y"C-NMR dataol A% & 10071589 signal® E¥3ld sp’Hhir &
ek wele @27k 9o d4sdth. 'H-NMR datal § 7.93(1H, d, J
18), § 7.37(1H, dd, J = 80, 1.9), 7.29(1H, d, J = 80 Z7z W= 3
ettt 'H-NMR
datal A= & 4.73(1H, br s), 3.75(1H, m)9] signale A7|S&A =7 2 D49
AFF spol A dr FAE gAeaa, § 35801H, dd, J = 162,
45), 346(1H, dd, J = 16.1, 33)¢ signale sp’&Ael o3 Faoli, A=
coupling3l &< o439t PC-NMR data®l A= § 307969 signale X

sl sp’EAY daolAY AVeAEsE 2 davh AT wIE sp’EA Y

dlo
ftlo
2

o] ortho, meta YXol A= coupling st UL

Compound 10 3 a3t ga2 A epi-catechin®® A AT

(Figure 34).
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Figure 34. Chemical structure of compound 10

Table 10. '"H-NMR, “C-NMR data of compound 10

Compound 10
» ("H-NMR : 400MHz in pyridine-ds,
POSIHON | 150 NMR ¢ 100MHz in pyridine-ds)
SH (int, mult, J in Hz) Sc(ppm)
1
2 473(1H, br s) 80.3
3 3.75(1H, m) 67.2
346 (1H, dd, 16.2, 4.5)
4 30.4
358 (1H, dd, 16.1, 3.3)
5 96.6
6 6.70(1H, d, J= 2.2) 1589
7 96.0
8 6.68(1H, d, J= 2.2) 159.0
9 100.4
10 132.4
1’ 116.4
2’ 793(1H, d, J= 1.8) 147.2
3’ 147.1
4’ 116.6
5 729(1H, d, J= 8.0) 123.3
6’ 7.37(1H, d, J= 80, 1.9)
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Figure 35. "H-NMR spectrum of compound 10 in pyridine-ds
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1-11. Compound 119 +% FH

A EA T oy 7HA 1 kgs 70% EtOH= %3 5 &w&d 33l
t}. o] T EtOAcES 7MA2 #gEE 9 th(Figure 5).VLCE T3] 4oz
38 Fo] V.He20(n-Hex/EtOAc = 20/80 , 1837 mg)S MeOH/CHCl;
1/2/1 &&ro] & AFd Lig-fr.(206 mg)d Hx 24 7tk golds
S-fr.(1794mg) < e ol S-fr.(179.4 mg)S CHClYMeOH = 2/19] &vjx
Ao ® sephadex LH-20 CCES F33sto] #2138 V.He20-se3(334 mg)e U
Al methanolel] =& A=9d Lig-fr.¥ =% & 7Fg} ¢olgls S-fro s &
g t}h. methanololl & A= Lig-fr.ol A copound 11(3.7 mg)E <At}

Compound 11¢] F%3¥ 'H-NMR(CD;OD, 400MHz), "“C-NMR(CD;OD,
100MHz)S E38te] &elatgitt. "C-NMR dataZ Eai4 3tgE9 i A4
7 87 o]dde & 4 Ak 'H-NMR datalA & 756(1H, d, J =

-1), 754(1H, dd, J = 81, 1.9, H-5), 681(1H, d, J = 82, H-4& zZ7Z

= 1199 ortho, meta Yol A E couplingstil ASS & 5 i, o]&E

M

wFo] Hol M2 <lHE] A= protonC E benzen ringS e FERE O =3
ot 'H-NMR datacl~] & 3.89(3H, )¢k "C-NMR data®l s & 56.4¢] signal®
methoxylE o 43st99x PC-NMR datadll Al & 171.79] signal& carbonyl”] 2]
carbon® 2, § 152.0, 14862 signal> A7 S =7 & da7F AHSL 9o
deshielding ¥ Z°& methoxyl?]7} <AF3 carbon¥} hydroxy”Z} <1753k
carbon®l & <& = U

olg]g 'H-NMR ¥ “C-NMR data®} #@%*" #lig A3 compound 112
vanillic acid2 T%E 543} th(Figure 37).
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Figure 37. Chemical structure of compound 11

Table 11. 'H-NMR, “C-NMR data of compound 11

Compound 11

N ('H-NMR : 400MHz in CD;0D,
position BC-NMR : 100MHz in CDsOD)
SH (int, mult, J in Hz) Sc(ppm)

1 756(1H, d, J = 2.0) 125.0

2 1157
3 152.0
4 6.81(1H, d, J = 82) 1486
5 754(1H, dd, J = 81, 1.9) 1139
6 125.0
7 3.89(3H, s) 1717
OCH3 56.4
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Figure 38. "H-NMR spectrum of compound 11 in CDsOD
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Figure 39. BC-NMR spectrum of compound 11 in CDsOD
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2. ¥ UFCHAD A EHLF 23

2-1. DPPH radical scavenging activities

2-1-1. 2% 74 &7 £ ds DPPH 3dZ A3 &4

el ur-(7hA) el 70% EtOH FE=3 Zzte] v & =ol visj DPPH
radical scavenging testE AAd A= oS ¥} FZH(Table 12). &gy
FHAD 70% EtOH =3 zZt2te] 8w 8= ¥ n-Hexane Fr.& A &%
RE B3 =0 A DPPH radical scavengingol] ths] £& A4S el &
3] FEel vitamin Co SCso#kel 44 pg/mLe W3S w, 82 ug/mLe
SCao#t= YWEH= EtOAc Fr.> 783t &4kstAlQl vitamin C %59 7
de HEr AT

rol

Table 12. DPPH radical scavenging inhibition and ICs0@t values of extract

and fraction

scavenging inhibition(%) SCx
6.25 12.5 25 50 100 ng/mL
ug/mL  pg/mL  pg/mL  pg/mL  pg/mL

Vit. C 46.2 81.3 94.8 96.0 96.7 3.46
Extract 26.1 44.3 77.0 914 91.9 13.38
n-Hex Fr. 124 17.3 199 28.0 42.0 >100

EtOAc Fr. 394 69.1 90.7 91.8 92.9 59
n-BuOH Fr. 23.8 46.4 70.5 914 92.5 14.19
Water Fr. 13.0 22.8 41.0 68.2 36.6 28.56
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Figure 40. DPPH radical scavenging activities of extract and fraction
2-1-2. £8 ¢ &9 v DPPH oz A& &4

FoeuFHA)  70%  EtOH FE5=¢9 EtOAc #3835 column
chromatography S °]&3 #&3 6712 3tEo] s DPPH radical
scavenging A3 ZA Z} FE9 SCyprats 39 &3 ZtH(Table 40).
obgl o W& o] tFo] vitamin CRHEe ZEH3 dAS 2tE FFES

S slo= Bt

Table 13. DPPH radical scavenging inhibition in each concentration and

SCs values of isolated compound

Compound Compound name SCso(ug/mL)
1 betulin >100
2 3B-acetoxyolean—12-en—28-acid >100
3 3B-acetoxyolean—12-en-28-aldehyde >100
4 3B-acetoxy—-28-hydroxyolean—-12-ene >100
5 lupeol >100
6 daucosterol >100
control Vit. C 4.4
— 59 —
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Figure 41. DPPH radical scavenging activities of isolated compound

2-2. Elastase inhibition activities
2-2-1. FE2EH 4 & £ 5o U3 Elastase AHEA

S TN 70% EtOH F=23 747+ &0 78 E] 3] elastase
inhibition testE® A3t A3= o3 X9 ZtH(Table 14). doElvHF 71A
0% FE=1 e

AN

Table 14. Elastase inhibition and ICso%t values of extract and fraction

852 elastase A A A2 d5S & T

M

Elastase inhibition(%) ICsy
6.25 12.5 25 50 100
pg/mL  pg/mL  pg/mL  pg/mL  pg/mL ng/mL
Ursolic acid 23.3 34.0 45.3 54.5 599 285
Extract 22.0 26.1 33.3 379 448 >100
n—-Hex Fr. 135 20.1 25.3 30.3 37.8 >100
EtOAc Fr. 20.2 23.2 28.3 32.3 36.2 >100
n-BuOH Fr. 24.5 27.1 319 36.4 39.8 >100
Water Fr. 34.3 37.8 415 43.6 49.2 >100
—_ 60 —_
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Figure 42. Elastase inhibition activities of extract and fraction
2-2-2. #3849 3 E 3 Elastase A3 &4

g (kA1) 70% EtOH &
chromatography & ©]-&3l 23 6719 3}§Eo| gk Elastase Asigd 2
HEA zb shE e ICsh#te theiEe]l &3 ZtH(Table 15). ofg %o W&
I ol 6719 EYHE FFE  Fo Compound 1(betulin), compound

6(oleanolic acid)& ™ =xw+2 Ursolic acid 99 =& A S e

=59 EtOAc #3¥=2 column

Table 15. Elastase inhibition inhibition in each concentration and ICs values

of i1solated compound

Compound Compound name IC50(ng/mL)
1 betulin 39.31
2 3B-acetoxyolean—12-en—28-acid >100
3 3B-acetoxyolean—12-en—-28-aldehyde >100
4 3B-acetoxy—-28-hydroxyolean—-12-ene >100
5 lupeol 83.16
6 daucosterol >100
7 oleanolic acid 39.53
control Ursolic acid 285
— 61 —
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Figure 43. Elastase inhibition activities of isolated compound
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AYNE T Frhelbie b RES o g3tel HFEL Helsu, B 3
Feol sl Fuss FEAN SR gECD B A5H ABYS 44

st Ao ® g E At

o FrA) 0% EtOH FEE2 n-HexaneZ, ethyl acetates,
n-ButanolZ % Water=o & {v| #Fsa, 850 o] DPPH radical
scavenging test®} elastase inhibition testE AAlstHY. = ZA3 DPPH
radical scavenging testoll A FohuF(7FA)e]l FEE3 Ao G E
% ethyl acetate¥ n-Butanol S°lA radical scavenging®] tjz<l
Vitamin CY¥-F¢] =gt &S Uetdlltl. Elastase inhibition testdl A&
S5 B 859X elastase inhibition®] sl ozl ursolic acid¢} 4]
WSS W ZAo] USFs el @ g AUk ol & Aol wet
EtOAc 83l E°%+= }FES st 435 13 sslv. EtOAc &9
=S5 7}Aa VLC(Vacuume Liquid Chromatography)S Ab&3te] Ao u}lz}
23 =S £ ] AE3F A7]3 normal-phase silica gel®} sephadex LH-202
o] &3}o] column chrpmatography S A A8t 3IEELS 23t £33
setEe] %= 1D, 2D NMR spectrum= ©]83to] &Qlstgar 1 AaE E
2 Fay ®wuwd A3}, betulin, 3B-acetoxyolean-12-en-28-acid, 33
—acetoxyolean—-12-en-28-aldehyde, 3B-acetoxy-28-hydroxyolean—-12-ene,
lupeol, daucosterol, oleanolic acid, maslinic acid, catechin, epi—catechin,
vanillic acid®] 1171¢] 3t&E Fx2E AU o sFEES Fvizl o
ZHAol A AE ZE" sgbEoltt. Elastase AdlEAd AolM diEa
Ursolic acid ¢ ICsake!l 285 pg/mLe v dS w] betulin® ICs#ke 39.3
pug/mL, oleanolic acid 9] ICs0#2 395 png/mLS 2 elastase inhibition®]A] v

i)
-

o
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Betulin 3B-Acetoxyolean-12-en-28-acid

3p-Acetoxyolean-12-en-28-aldehyde 3p-Acetoxy-28-hydroxyolean-12-ene

Lupeol Daucosterol

Figure 44. Isolated compound
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Figure 45. Isolated compound
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Abstract

In this study, anti-oxidant and anti—elastase activities were examined on
extract from Meliosma oldhamii branches and their active constituents were
identified. This study was designed to evaluate its extract and isolated
compounds as the potential ingredient in functional cosmetics.

The extract was prepared from branches of Meliosma oldhamii with 70%
aqueous ethanol. The ethanol extract was partitioned successively into
n-hexane, ethyl acetate, n—-butanol. The extract and fractions were subjected
to DPPH radical scavenging and elastase inhibition tests. In these studies,
70% ethanol extract and ethyl acetate, n—butanol fractions showed strong
anti—oxidative activity. However, they showed weak elastase inhibition
activities. The identification of activities constituent were conducted with the
EtOAc-soluble fraction. Repeated column chromatography on normal-phase
silica gel and Sephadex LH-20 resulted in the isolation of thirteen
compounds; betulin (1), 3B-acetoxyolean—12-en-28-acid (2), 383
—acetoxyolean—12-en-28-aldehyde (3), 3B-acetoxy-28-hydroxyolean-12-ene
(4), lupeo (5), daucosterol (6), oleanolic acid (7), maslinic acid (8), catechin
(9), epi-catechin (10), vanillic acid (11). As for as we know, all of the
compounds 1-11 were isolated for the first time from this plant. There
structure was elucidated on the basis spectroscopic data from 1D and/or 2D
NMR studies as well as by comparison of the data with the literature values.
Compounds 1 (ICs 39.3 pg/mL) and 7 (ICs 39.3 pg/mlL) showed strong
elastase inhibition activities compared to ursolic acidICsy 12.1 pg/mL) as a
positive. Based on the these results, Meliosma oldhamii branches could be

potentially applicable as anti-oxidant and/or anti-wrinkle ingredient.
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