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Development of Biologically Active Compounds from Edible Plant Sources
-XIX. Isolation of Inhibitory Compound on LDL-Oxidation
from the Aerial Parts of Sajabalssuk (Artemisia princeps
PAMPANINI, Sajabalssuk)
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Sajabalssuk (Artemisia princeps Pampanini) was extracted with 80% aqueous MeOH, and the con-
centrated extract was partitioned with EtOAc, n-BuOH and H,0, successively. From the EtOAc
fraction, two phenylpropanoids were isolated through the repeated silica gel and ODS column chro-
matographies. From the results of physico-chemical data including NMR, MS and IR, the chemical
structures of the phenylpropanoids were determined as eugenol (1) and (-)-sesamin (2). They were
the first to be isolated from Sajabalssuk (Artemisia princeps Pampanini, Sajabalssuk). Also, eugenol
inhibited LDL-oxidation with the inhibitory activity of 87.8 +1.0% at a concentration of 40 pg/ml.
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M = A ATE? ARRPERS. 2 EEH 0T 9ROl Artemisia asiatica

Y= A princepsSt A8 AR AR Ul XS] ok

AP S =513 (Compositae)ol] ks ThAA) 2 E A& (A. asiatica, A. princeps)SZHFE] T}Fst JEE0] £ B
2, 733l= AYGofMwt =2 AL itk o] Rl e = o] AANE Aol AL JE ARAPEREO 2 HE=
Aol 7]= 70 cm WEIZ A A=l 2 AR ko= cineole, camphor 2 borneol 52| “ZF-(#Hi) 45 GC/MSZ

2] wijuic] 2k SiHe]| Sgo] WAkl B2 3 A5t A3} flavonoid?]  eupatilin, jaceosidin, epiogenin,
S it} 7-9¢0] 3mm =L oRlReke] e WS W A eupafolin?}  P-sitosterol, ergosterol peroxide, daucosterol,
wez} yl o] Atk gFowE 29A, XEA, A, 18 stigmasterol F°| 2] - B Fo] JS Holrp ) 2 Atolx

A FYAR solw], FL FGEORE Gt 4ol ¥ ARPIE] BYAT) Mol B Ao NF 5 4R

: Aol AzpZ 2%9] phenylpropanoidss}dE-S w2 54 3t
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HAAAE, 2 Aol AR AP M= 2005 109
A s A7 1SAE 25 AlTEaL, Tt A=
7 A S HAE FE oM, FEAIE(KHU-051020)= 73
gty A Fekd AAEsHol BaEo )

AleF 2 7]7]. Column chromatography&- silica gel> Kiesel
gel 60(Merck, Darmstadt, Germany)<- octadecyl silica(ODS)
gel> LiChroprep RP-18(Merck, Darmstadt, Germany)S A&
&F31tt. Thin layer chromatography(©]3dt TLCEX 3he
Kieselgel 60 Fo5,F RP-18 Fouss ARESISIIL, AFol o] &3t
BE Aok S5k AREsIsiTh

NMR Z=#HEHE Varian Inova AS 400(Varian, California,
USA)S. & =433, IR spectrume Perkin model 599B
(Perkin-Elmer, Massachusetts, USA)Z =439t =4
Fisher-John’s Melting Point Apparatus(Fisher Scientific, Miami,
USA)E Z43192m™, E/MSE IMS-700(JEOL, Tokyo, Japan)
E ARESle] Z743ITE UV lampe Spectroline(Model ENF-
240 C/F, Spectronics Corporation, New York, USAYS A}-8-3}
o, H]AF == Polarimeter P-1020(JASCO, Tokyo, Japan)
& AHgste] S48

AR Axe] g & 2 £F. 337k A= A A}
A Az 4kgS 80% MeOH =89 (22 /el 24X7F ©7t

A AR FESIITE FEES AFshL, B AL FYd
o R 13] ¢ FE3Th. dojzl AHE BT A s
Sslol MeOH F2E2 At @oldl MeOH F2E2 =
(4 D3} ethyl acetate(EtOAc, 4 IX2)2 #8] F=3IoH, &5
£ TA] m-butanol(n-BuOH, 4 [X2)& 1] FE3AT 752

5=k, EtOAc ¥8(47 g, SIBSE), n-BuOH £8(107 g,
SIBSB)# H,0 #3(45¢, SIBSW)S ATt

EtOAc £8©ZXE phenylpropanoid #2]. EtOAc &3
47 902 H-H silica gel column chromatography(c.c.)(¢7X21
cm, n-hexane-EtOAc=7:1-5:123:1>1:1)E A3
2070 ¢] 3 E(SIBSE-1~SIBSE-20)S Attt o] FojA
SIBSE-6(693 mg) #3-& ODS c.c($3X9cm, MeOH-H,0=2
(DE AAsle] 313HE 1(SIBSE-6-3, 12 mg)S E2l8lich &
St SIBSE-11(644 mg) £32 silica gel cc(p3X8cm, n-
hexane-EtOAc=5: )2 AA&le] 10719 #2E(SIBSE-11-1~
SIBSE-11-10y2 {3th. =2 FollA] SIBSE-11-6(71 mg) 2l
ODS c.c.($2.5X6 cm, MeOH-H,0 =2 : )2 A5l 3}5E 2
(SIBSE-11-6-6, 10 mg)= H2] 31t}

3}3HE 1(eugenol); pale yellow oil(CHCL); EI/MS m/z(70
ev):: 164 [M], 149, 131, 121, 103, 91, 77, 65, 55;
IR,(CHCL;, em™) 3500, 3080, 1630, 1605, 1507, 1260; 'H-
NMR(400 MHz, CHCl;, 8) 6.83(1H, d, J=84Hz, H-5),
6.67(1H, d, J=24Hz, H-2), 6.66(1H, dd, J=84, 24Hz,
H-6), 5.93(1H, ddt, J=17.2, 9.6, 72Hz, H-8), 5.08(1H, dd,
J=172, 1.6 Hz, H9a) 504(1H, dd, J=9.6, 1.6 Hz, H-9b),
3.833H, s, -OCHj), 330Q2H, d, J=72Hz, H-7), “C-NMR

(-)-sesamin (2)

eugenol (1)

Fig. 1. Chemical structures of Phenylpropanoids from the aerial
parts of Sajabalssuk (Artemisia princeps Paveanini, Sajabalssuk).

(100 MHz, CHCI;, 8): 146.32(C-3), 143.79(C-4), 137.74(C-1)
131.91(C-8), 121.11(C-6), 115.48(C-9), 114.19(C-2), 111.04(C-
5), 55.98(-OCHj3), 39.99(C-7).

3}3HE  2((-)-sesamin); yellow amorphous powder(CHCL);
[al, —592(c 0.05 CHCL,); mp 118°C; IRV(CHCL, cm™):
2820, 1610, 1480, 1435; EI/MS m/z(70eV): 354 [M]', 323,
219, 203, 161, 149, 135, 103; 'H-NMR(400 MHz, CDClI,,
d): 6.822H, d, J=15Hz, H-22"), 6.79QH, dd, J=79,
1.5Hz, H-6,6"), 6.772H, d, J=79Hz, H-5,5"), 5.92(4H, s, 2
X-0-CH,-0-), 4692H, d, J=44Hz, H-7,7), 421(2H, dd,
J=93, 68Hz, H9a9a) 3.86Q2H, dd, J=9.3, 3.7Hz, H-
9b,9b"), 3.022H, m, H-8,8). "C-NMR(100 MHz, CDCl;, 8):
148.07(s, C-3,3"), 14721(s, C-4,4"), 135.15(s, C-1,1', 119.51
(d, C-6,6), 108.36(d, C-5,5", 106.66(d, C-2,2"), 101.25(t, -
OCH,-0-), 85.99(d, C-7,7'), 71.93(t, C-9,9"), 54.57(d, C-8,8").

LDLAYS o] &4 33, Abeke] @domyy 2diie
7]1(Beckman LB-70M Ultracentrifuse)E ©]-8-3l] LDLE &
SHATEY Gl 7hAE @Al 0.04% EDTA, 0.05%
NaN;, 0.015% phenylmethylsulfonyl fluoride(PMSF)E 3 7}sh
o, 100,000 g(55.2 Ti, 45,000 rpm), 4°CollA] 20A17F E<F =
ArEelsiaint. 5ol WA chylomicron? VLDLS 7o
3L VYHA] 352 NaBr(heavy density solution)yS ©]-83l4 =
EE 1.063 gmiE WFSc) olE thAl 100,000Xg, 4°ColA
2477 FQ 2R F, Tl Wole =49 LDLE
2] 3tk o] LDLE PBS(10mM, pH 74)% T3] 1%
9] NaBrg AASHL, 4°CollA B sfaA] 17 ool A
gkt

Cu*'= LDLO| 3I5lE fieshe 2oz e girt o A
2wl B8l Aike] AksHE<] malondialdehydeS- thiobarbituric
acid reactive substances(TBARS) WO 2 =73l A|59] &
st BE AN PR eRE 7S] e
LDL-8-F8}A191 probucols Sigma Co. ZH-E Y3k AR
SATh AR AxE25E e skgtEo] ok LDL-
oxidation & A= thyt H& o Attt &
3 A 3 I=(%) = 100 X[1 — (sample  value — Background  value/
Control value — Background value)].
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ARPAE2 K (Artemisia asiatica B= A. princeps)® FAF
gk ZoF e glom H Tetighae] H|E vk A
et drol] AAsk= 18004F2] oRaa) ARRPEERe] 44} ul
A zlole} R H B4, & As27], 371 2 s §
o] B4 ApolE H|aste] ARrplgRo] oyl AESHOR
olsitke As At

AP 22 HE Adojzl MeOH FEEo] tiste] gvjel
4ol ulgl EtOAc, n-BuOH ¥ H,02 &3} £330 7 &
e AsEstd o] 285 LT EtOAc w8027 E]
silica gel#} ODS column chromatography® A3t 3}5H&E
1% 28 Rtk

SIS 1(pale yellow oily> TLCO| AMNAA st At
UV &7} oFA 9132, 10% ag. H,SO %2 H5F-, Az 2 7}
g S AT SR WAEQT IR SHERORNE, &
2F71(3500 cm™) 2 olefine(1630 cm™)2] &= band7} SR1E %
om, EUMSZRE] ms 164 [M]'e] 27} o] peakr} T2
% 9tk 'H-NMR(400 MHz, CDCly) spectrumo A& § 6.83
(IH, d, J=84Hz), & 667(1H, d, J=24Hz), 5 6.66(IH,
dd, J=84, 24Hz)9] 37l19] proton signal®] chemical shift2}
coupling constanfZrOZHE] 1,2,4-3%]3F benzene2] A7} 21
HAtk § 5.087 & 5.04914 1.6 HZZ germinal coupling 3}3L
I F 719 exomethylene®] =4 signalo] H=E S, 171<]
oelefine methine( 5.93, ddt, J=17.2, 9.6, 72Hz), 17]1<]
methoxy(§ 3.83, s) 2 1719] methylene(d 3.22, d, J=7.2Hz)
signal®] #ZF%It}h. BC-NMR(100 MHz, CDCly) spectrum®.Z
FE methoxyE X338t 10719] €4~ signalfto] YERIIL
o] 3}3tE 12 phenylpropanoidstdE= 4 3T 3719
olefine 453 B2 14632, 143.79, 137.74), 4702l olefine
methine BF2@ 13191, 12111, 11548, 114.19, 111.04), 17}
9] methoxy(d 55.98) % 1719 methylene EHAE 39.99)
signale] ¥ Aot WA S1HE 1> benzene 2LE]ol 17]€]
229t 1709l methoxy?F A¥EA 1,2,4-3%] 3k
phenylpropanoidd o] FHEATE o)de] Axs FAZY ¥
wate] 33HE 12 1-allyl-4-hydroxy-3-methoxybezene(eugenol)
2 25 S48

3}3HE 2(yellow amorphous powder) TLCOl Z7/WAIA &+
zZH A3 UV &7 ksl 13, 10% ag. H,SO2 B,
Az 9 7FEeS A, =EdeR gty R 2HE
HO ZHE benzene(1610 em™)2] &5 band7} &R HNoH,
EI/MSZHE m/z 354 [M]'9] #AFo] peak7t & HAtt.
'H-NMR(400 MHz, CDCl) spectum®] A= & 6.82(H, d, J=
1.5Hz), 6 6.79(H, dd, /=79, 1.5Hz), 6 6.77(H, d, J=79
Hz)2] proton signal®] chemical shift2} coupling constant%}-2-
ZHE 1,2,4-3%3F benzene 2] signale] &= =S} HEsh
dioxymethylene [8y 5.92(H, s, 2XOCH,0O)], oxygenated
methine [, 4.69(H, d, J=4.4Hz)] signal, split¥o] A&
oxygenated methylene [3y 4.21Q2H, dd, J=93, 6.8Hz), &y
386(2H, dd, J=93, 37Hz)] 2 methine [, 3.02(H, m)]

o]l =
AA T

signalo] 21 F|o] phenylpropanoids}3t=2 4 st BC-
NMR(100 MHz, CD,0D) spectrumoX| %= dioxymethyene2 3%
ate] 10708 & AF7E BHolA Wk EAFE 3542 5-E
phenylpropanoid 2%A7} tg & o7 k833t lignan 3}¢HE
AS F=T 4 ATh 1,2,4-3%13 benzeneoll A et A
22l 67019] olefine quaternary carbon [ 148.07(s), 147.21(s),
135.15(s)] & 6719] olefine methine [3. 119.51(d), 108.36(d),
106.66(d)]Z+ 271¢] dioxymethylene [8c 101.25(t)] signalo] &
olF ATk TS 2709] oxygenated methine(Se 85.99), 271 <]
oxygenated methylene(8. 71.93), 2711¢] methylene(d. 54.57)
signale] #Z= AT wEbA o]9F 2 dataE FIEA ¢ A
4, sieHE 2 AeERY w8 B vb lE(-)-sesamin
o7 P25 A floM E2ld 27K Sk eugenol
Fh(-)-sesaminS ARRPEERO A= oo Ao = #e, 578y
At

g, HAiALSA Aldvh], st HES T AEH
ASE AA AFEES] 30% o3 2HAIEH, o] T 7St
2 A EFE A wstel S AEe] FE g aRle
2 ARl o 9% A28 JiA SFHelM LDL-ZE s
HE 750 S77F s97stel Qo] Al1e] FIAtolrt. m
24, LDL-ZH|ZEHE S4Ae] F57t Ast== Zo] vigt
A5, HEo] LDL-Zd2H 20| 2HslE o] foam cellZ 713}
2 o, @ plaqueB o] 7HE3tE] 8} B8 U7
35 dovle ZoR At ek, LDL A9 4
Aok A FAIARE FolA AslE= Ag A8t
Zlo] FuZdsel tiEo] Y, I 5 W], s
Sho] ol glof wi¢- Fastt) AA; & AR
B 973t IAES oA 2 A58 AeEES HHsh]
3led MeOH FZ&©°] LDL Ak} AIEES B AP
Ax25H SHEHE welstarst st ojdel weg
phenylpropanoid 3}5HEol| thsle], LDL Ak} oA &<
3199tk 2 A7} eugenol(1)°] 40 pg/m/ *]2] F=ol4 LDL Ak
35 87.811.0%2 A3l sh= 2oz Uehton, oz
o7 Jdg] AMEE probucol(78.112.8%) KBl oA EAo] =
& Ao® YEsith wEba o] Woll ARRpe HZoA 2
gk phenylpropanoid SFeHE-2 35 SFEulAs) o gl X 54
M 7FsAdo] e ERlskiTh

ARz o 2 BE] 223k phenylpropanoid 3FEHE¢1 eugenol
2 (-)sesamin> 2] Eo|| Wo] EAsk= EZo|AN, vt &
Aol e Aoz 4 Jrt Eol 93P eugenol> ik
sh, Y 2t e AR BuEen? sesamin 7k
oMol Aate] obd A &3 71l v S
tocopherol} 43 Yz ow Zg3lo] Hlgll E S Fo
= 28" y-linoleic acidE arachidonic acidZ A ATF=
Zu g4Q1 45 desaturase®] 5017 A3A| ATEA o] &
EsPAE trE 2dsks 715, SHZEHE FEE A
7l 3340 dEEs AL RE T 7ss MdEe &
"7 et gAY 9 HEFA AAlske BT sl
LA P el= g

webs] ZstwoA wlg- GA F& F o Agow 2

R T
I

A
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ol girhe MM ApIe] Zye RIE o)g e
AARBEL . FOE oF SFEE ThE T A
A BHe AEFOEM AY)5Y HF we oJeREel
ZAZA) FRE 7P ek AR, FF ole] BE3
HE 977k B 348 Ao JEr,

TN
¥ A7E Jekzolr] ANk Poh 55 A5e] ARy
94 2 &5 A% Qe FaEgen ol RAkEgUL

= 5

ApRpEe]l A2E 80% MeOH £ & F&Ealy, Aol
FZES EtOAc, n-BuOH % & §nf £ stk ] &
EtOAc #3890 ZHH silica gel?} octadecyl silica gel(ODS)
column chromatography® “gA181¢] 22| phenylpropanoids 3}
=g TEsidith 7t S| sleE= NMR, MS 2 IR
5o 2HEY do]HE 3s4lsle] eugenol(l) E (-)-sesamin
(222 IS o] SEES ARPEERA A5 EE]H
St} Eugenol(1)2 LDL-RFs}E] ofA1EAdo] 40 ug/ml =12
FolA 87.8+ 1.0%= LERT

Key words: AFAPZEE, eugenol, (-)-sesamin, LDL-oxidation
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