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Phytochemical Constituents from Cacalia koraiensis Nakai

Sung Ok Lee, Sang Zin Choi, Min Cheol Yang, Ae Kyung Chung, Jung Hwan Nam,
Kyu Ha Lee, Chong Soon Lee* and Kang Ro Lee”

Natural Products Laboratory, College of Pharmacy, SungKyunKwan University, Suwon 440-746, Korea
*Departmenet of Biochemistry, YeungNam University, GyongSan 712-749, Korea

Abstract — The phytochemical study of Cacalia koraiensis Nakai (Compositae) led to the isolation of eight compounds, §-
sitosterol (1), stigmasterol (2), phytol (3), B-sitosterol-3-O-glucopyranoside (4), adenostylol (5), campesterol (6), ger-
macradien-4c-ol (7), and quercetin-3-thamnoside (8). Their structures were established by chemical and spectroscopic
methods. The cytotoxicity of the isolated compounds was evaluated by SRB assay against five cultured human tumor cell
lines.
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2 g ek U (Cacalia koraiensis) e T3} 2HCompositae)°l] Al HEY
g5k thaA) AmEa Seluet 2T 9 Bl e At
o] Bixsly & 2l 77ekse] A meko 7] AMEEolgto, AEN=
ole4ag Mg e srh ) Zd xal At AA7A] Cacalia®; 2 Ao Alg¥ et vHE(Cacalia koraiensis Nakai,

A A T8 sesquiterpene FEAIS0] EiElo] Q) gl oL}? Compositae) < 20011 8ol 2thatellr] Apsh= A& iH'Q
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g AAAQ] ATE e ol dufelFuvEe] tigt e He]o] e

514 W ARaea AdRole] 9 ede ol AEl], eladel

Tof] Mepatel WA JRATE Fstlch. 7 Aot et 7171 R Al

AupEe] wigke FEE e §of 287 gHEAl 7hy] A% §4& Gallenkamp melting point apparatuss AM-3lo] %7

U]—IEZEHﬁ] 2 E3lo] 3F9] sterol, 15 2] sterol glycoside, sl on Lo WASH 9ttt NMRS Brucker AMX 500
phytol, 2% sesquiterpene 2! flavonoids ¥, A3k ©] 7} Varian UNITY INOVA-500 spectrophotometers: ARE-3I3AT}.

120] o]3pstal A bl 717 BEA AniHE 1 7RE IR F El Mass spectrum> VG70-VSEQ mass spectrometer(VG
Qatolon] o) a5l SRS i vitoollM 559 & Analytical, UK)iF AHE-8te] F43kaith LPLCE column
A3zl thato] 7 Aslsl71el Karstaat stk Lobar®-A Lichroprep Si 60(Merck) columng& AH8-3H3iaL

pumpi= DURAMAT 80 pump(Germany)& AF8-3F%ith. Col-
umn packing® silica gel> Kiesel gel 60(Merck)ys AR&-3131 1L
R ytel] wi el ARl sephadex®= lipophilic sephadex LH-20(Sigma)s AH&-3131.01
(A3l 031-290-7710 (#7~) 031-282-8800 - g " D
(E-mail) krlee@yurim.skku.ac.kr TLC platei= Kiesel gel 60F,5,(Merck)ys AHE-8FITE 428 A
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ok2 10% H,S0,(n EtOH)S AL-3H5 0™ UV 254 nm, 365
nm detections H3stgdeh =&, 3 9 column chromato-
graphy & Aok 153 Aok A glo] ARgsI%lar vix] Alef
& 15 Aok AAlEA ARgEAY B Aok ARgskl

=& 9 24

AzFF o 19Keel AEd FdudAvES 597
methanolMeOH) §o 2 42 §38k11(38]), 50°CR 543t &
Aspoitt, 2E NS FaA o AEFse] MeOH 971~
110 g& ¥9l0™, ©}& n-hexane, methylene chloride(CH,Cl,),
ethyl acetate(EtOAc) 9 #-butanol(BuOH)E. £vliE-& 3t #-
hexane(30 g), CH,Cl,(12 ) ¥ EtOAc@3 g) ¥-E o2 e 3ite

85& welslsivh

stgheel 22

n-Hexane #21(30 92 SiO, column chromatography(hexane :
ethyl acetate = 10: 1~0: 1) AAJ3lo] 5712] ¥-2(H1~H5)0 =
el o, H2(5.6 g) ¥8% n-hexane : EtOAC5 : )E A58
v silica gel column chromatographys =383te] Al7HE] A
B3] (H21~H23)S A9Uch. 2wt-#] H21(2 @) Sephadex LH-20
(CH,Cl,: MeOH = 1: 2 Aato] wia Fubrko] 3ok 1
(270 mg)S ¥ oH, 212 H22(300 mg)yS Sephadex LH-20
(CH,Cl,:MeOH =1:1) ¥ RP Lobar®-A(93% acetonitrile)
column chromatography % #l3to] 3518 2(6 mg)E Y3UTH
AE 3 H23(200mg)> Sephadex LH-20(CH,Cl,: MeOH =
1:n 9 Lobar®-A(z-hexane : EtOAc = 5: 1) column chroma-
tographyiz. Al5l0] #15H2 3(7 mgye AT H5(12 g) w82
CH,Cl,: MeOH(20: 1~5: )& -F& & Z silica gel column
chromatography= +3a}0] 5709) A28 H51~H55) &2 5,
H52(250 mg) ¥#-% Sephadex LH-20(CH,Cl,: MeOH =1:1)
7} Lobar®-A(CH,Cl,: MeOH = 20:1) column chromatography
W amine sep-pak(CH,Cl,: MeOH = 25: 1)& Algjale] W4 &
mhake] g13HE 4(15 meye Yut. H53(40 mg) 2> Sephadex
LH-20(CH,Cl,: MeOH = 1: 1)} CH,Cl,: MeOH(10: )& i
247 silica gel column chromatographys 57345101 -4 @
oIt #ek 5(10 mg)E A%irh. CHLClL, #3112 gielHi= Sio,
column chromatography(z-hexane : ethyl acetate = 2:1~0:1)
3 A8t alg] B (C1~CHOE vHe ¥, C12 ) ©3&
Si0, column chromatography(z-hexane : CHCl; : ethy] acetate =
6:3: 1)E A3islo] vbA] 48F Cl11 ¥ Cl2w% vt Cll
(600 mg) 3 Sephadex LH-20(CH,Cl,: MeOH = 1:1)3}
SiO, column chromatography(z-hexane : CHCl,: ethyl acetate
=6:1:3)% gAste] WA Fubit sk 619 mg)e A
C12(200 mg) ¥ % Sephadex LH-20(CH,Cl,: MeOH =1:1)
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3} Lobar®-A column chromatography(hexane : CHCl;: ethyl
acetate = 6:1:3)2 FAlsto] Wi Eubi shEHE 720 mg)E
Ao} EtOAc 533 gy Si0, column chromatography(ethyl
acetate : MeOH : H,0 = 9:2:0.5)% AlasloiA] U] 7§2] #2]
(EA1~EA4) % 1} %, EAL(500 mg) #3)& Sephadex LH-
20MeOH)T} Lobar®-A column chromatography(ethyl acetate :
MeOH:H,0 =9:0.8:0.1) 9l RP Lobar®-A(50% MeOH)
column chromatography@ A Alate] 24 FdAl stek= 8
O mg)E LA

8182 1-white powder, mp : 137°C, EI-MS m/z : 414
M), 'H-NMR(500 MHz, CDCly) : 0.68(3H, s, H-18), 1.03
(3H, s, H-19), 3.53(m, H-3), 5.37(1H, hd, J = 4.7 Hz, H-6).

8|88 2 - white powder, mp : 175°C, EI-MS m/z : 412
M), H-NMR(500 MHz, CDCly) : 0.793H, d, J = 7.0Hz),
0.85@3H, d, J = 7.0Hz), 0.81(3H, t, J=7.0Hz), 1.023H, d,
J=65Hz), 0.71(3H), 1.01(3H), 3.53(1H, tt, /= 4.2, 110 Hz),
5.02(1H, J =85, 15.0Hz), 5.15(1H, J =85, 15.0Hz), 535
(1H, brd, J = 5.0 Hz).

51812 3 - colorless oil, EIMS m/fz : 296(M ™), '"H-NMR
(500 MHz, CDCl,) : 0.85~0.88(12H, m, H-7a, 11a, 15a, 16),
1.0~1.6(CH,, CH), 1.68(3H, s, H-3a), 2.00(2H, m), 4.16(2H,
d, J = 6.8Hz, H-1), 542(tq like, J = 6.8 Hz, H-2), "C-NMR
(125 MHz, CDCly) : 140.6(C-3), 123.3(C-2), 59.7(C-1), 40.1,
39.7, 37.7, 37.6, 37.5, 36.9, 33.1, 32.9, 282, 254 25.1, 247,
23.0, 22.9, 20.01, 20.01, 20.00, 16.4.

81818 4 — white powder, mp : 279°C, FAB"-MS m/z : 577
M+117, 'H-NMR(500 MHz, CDCly) : 0.64, 0.85, 0.87, 0.90
(d, J=75Hz), 092, 098, 098, /=6.0Hz), 105 110,
1.25, 1.27, 1.30, 1.40, 1.45, 1.50, 1.55, 1.65, 1.68, 1.72, 1.86,
1.91, 1.95, 1.98, 2.45, 2.72, 3.82, 3.96, 4.06, 4.29, 4.41, 4.55,
5.07(d, / = 8.0 Hz, H-1", 5.35(bd, / = 5.0 Hz).

g2 5 colorless oil, [a]p : +40°(c. 0.02, CHCly), EI-
MS m/z (rel. int.) : 288(M*), 'H-NMR(500 MHz, CDCly) :
1.193H, d, J=7.0Hz, CHy), 1.81~190(4H), 2.123H, s,
Ac), 248@3H, s, CHy), 2.6~3.3(3H, m), 5.292H, d, /=10
Hz), 7.34(1H, t, J = 1.0Hz), “C-NMR(125MHz, CDCl) :
14.4, 16.9, 22.1, 22.6, 23.9, 29.6, 31.2, 59.1, 116.4, 1194,
119.9, 124.3, 136.1, 136.2, 142.5, 143.2, 173.3.

8|82 6 —white powder, mp : 163°C, EI-MS m/z : 400
M), 'H-NMR(500 MHz, CDCL) : 0.72@3H, d, / = 7.0 Hz),
0.82(3H, d, / = 7.0Hz), 0.83(3H, t, /= 7.3 Hz), 0.923H, d,
J=65Hz), 096(3H, d, J=6.5Hz), 1.18(3H), 3.55(1H, tt,
J = 5.5, 11.0 Hz), 5.35(1H, brd, J = 5.5 Hz).

5188 7 - colorless oil, [ay @ +120°(c. 0.02, CHCLy), El-
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MS m/z : 222(M™), 1H-NMR(500 MHz, CDCl,) : 091 (, (central nerve system tumor) ™! HCT-15(conlon ademocar-

J=7.0Hz, H-13), 0.95(d, / = 11.0 Hz, H-12), 1.12(s, H-14),
L.59(m, H-15), 4.97(dd, J = 12.0 Hz, H-1), 5.06(d, J = 15.0 Hz,
H-5), 5.30(dd, J = 10.0 Hz, H-6), “C-NMR(125 MHz, CDCl) :
16.3, 18.3, 20.5, 23.8, 25.8, 30.2, 32.3, 39.9, 42.3, 51.0, 73.7,
125.0, 129.3, 131.2, 142.4.

SHEHE 8- yellow powder, mp : 182°C, UV A, MHnm .
348, 254, EI-MS m/z : 448(M™), 'H-NMR(300 MHz, CDh,0D) :
6.32(d, /=2.0Hz, H-6), 6.49(d /=20Hz, H-8), 7.46(d,
J=20Hz, H-2), 7.03(d, J = 85Hz, H-5), 7.43(dd, J = 85,
2.0Hz, H-6), 548, J=2.0Hz, H-1"), 4.34(dd, J=16,
3.0Hz, H-2"), 3.87(dd, /=32, 95Hz, H-3"), 3.46(t, J=
9.5 Hz, H-4"), 3.55(dd, J = 9.5, 6.2 Hz, H-5), 1.07(d, ] = 6.0
Hz, H-6"), "C-NMR(75MHz, CD,0D) : 17.7, 71.9, 72.1,
722, 733, 947, 99.8, 103.6, 105.9, 116.4, 117.0, 122.9,
123.0, 136.3, 146.5, 149.8, 158.6, 159.4, 163.3, 165.9, 179.7.

MESHAH

M54 J32 Sulforhodamin-B(SRB) Bioassay W% &
88lo] ermghsldTFaol A Ssigith AEel A3t obaE
FE A549(non small cell lung carcinoma), SK-OV-3
(ademoncarcinoma, ovary malignant ascites), SK-MEL-2(ma-
metastasis to skin of thigh), XFE-498

lignant melanoma,

OAC

2%

Fig. 1-Structures of Compounds 1~8 from Cacalia koraiensis
Nakai.

cinoma) 0]t}

43 % 0

2 1, 2 9 62 27 mp. 137°C, 175°C 2 163°CQ)
A 2o, ELMS, 'H-NMR 2 PC.NMR data® £3) 3}
&= 1,2 9 62 Hdo] g £A8= phytosterolQ!
sitosterol, stigmasterol %! campesterol® $43}sion 7)=
A5 vlwek A3k 7 dx|slod ol Bt

3}3HE 32 anisaldehyde-10% H,SO0) Hep¥o g whag)e
T4 oild 22 A ELMSMY, 296) 9 'H-NMR, 3C-NMR
data= &2l ©] e A CyH, 007 45t 1¥C.
NMR spectrumeil*] olefine $1%]°l 271(5123.3, 140.6)2) signal
o] @It 'H-NMR spectrumellA] 50.85~0.88(12H, m)
2l 1L683H, s) Aol 5709] methyl groupS TEE 4 9)g]
A, 84.16(2H, d, J = 6.8 Hz)*I M oxygend 3-8 methylene
proton signal ¥ §5.42(1H, tq like, / = 6.8, 1.2 Hz)°| 4] olefinic
proton signate ¥H23F 4= QIS o4ke] 717124 Axte) 289
2] H]ZZ compound 32] TZZ trans-phytol(2E)-3,7,11,15-
Tetramethyl-2-hexadecen-1-oDZ 1 EA51c}

SFAE 4= mp. 279°CR1 M4 Hubab sl3hE 24 FAB-MS
(M+1]%, 577), '"H-NMR % ®C-NMR dataZ E&f o] s3=
o WA CysHgiOg 2 2 452 ch. 'H-NMRo A w]
anomeric protom® YER= peakql 85.07(1H, d, J = 8.0 Hz)&

ek 7 A, G A e ALEtnis AR o7 spectrum
compound 17} -AF&te] compound 4% B-sitosterolol
T FAE P, 11E 290 u)mdt A A
Z AAJ3le] B-sitosterol-3-O-B-D-glucopyranose®. &<, E45}
At
ShebE 5= F4 2 dsdolm, ELMSM™, 288), 'H-NMR,
UC-NMR data® %3 ©] $}gH59] BAA € H,,0,0% &
Bt ol2M Exslv gow W74 4= 9lon BC.NMR
spectrum®f| 4] olefine 2] %]l 871(8116.4, 119.4, 119.9, 124.3,
136.1, 1362, 1425, 143.2)2] signal®} 1702 acetyl carbon®]
signal(822.1 ¥ 173.3)°] #2 = 3ith 'H-NMR spectrum®l A1
81.19 5l 248 A 2oA 2709] methyl group 2! §2.120) 4
acetyl groups ¥HEE 4 9l9lor, §529(2H, d, J = 1.0 Ho)®
downfield shift¥l H-13°] methylene peak®, §7.34(1H, t,
J =10 HzplX 3h}e] olefinic protong T2k 2= gloirt. Bc.
NMROIM = & 17702 carbon peak?} B9, 59.1 ppm®ll
A} oxygenated carbon?! C-132] methylene carbon signal &
TEE  AAN0H, 116.4~143.2 ppmol A olefine®] signal#}
22.1 % 1733 ppm°lIAl acetyl group?] signale £ 4 9},
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olAbe] ZutZ nlelo Z 3}3HE 5= sesquiterpene ZOllAl
furanoeremophilane type®] 31H<! adenostylol®A FHE <
olglm, 71E Fa¥n viwgt Ax 7)71H Aust A2 dAlst
o] adenostylolZ F733/ch.

3 78 [alp @Ol +120%]1 74 2Rl SHERA,
ELMS(M™, 222), 'H-NMR, *C-NMR data® 53} ©] &2l
Bape O Hape008 S350tk ol2X Bashn: 308 A
7yak 2= 9)om BC.NMR spectrum©] A olefine ¢ %]l 47}
(6125.0, 129.3, 131.2, 142.5)] signalo] ¥ ith. 'H-NMR
dataclA] B9 §0.91~1.59 = 2doA 4702] methyl groups ¥
ek o= 9}%_‘3}% 84.97~5.300014 A 71<) olefinic proton peak

7} ehb Ho® o] SIS ringdle] T olFAHE 7
A= 5 zZ9e Zklal o]c})jr/}. ISC-NMRoﬂ’qb Z 15709

carbon peak’} 19131, 73.8 ppmellAl oxygenated carbon?! C-4
] signale e = gl om, 125.0~42.5 ppmellA] olefinic
F ook ol AnE vieow shghE 72
germacrane type2| sesquiterpene? ¢l germacradien-4o- -0l 2 A]
248 2= QA T, 71 BV} wlwst At AR dAeke] &
2, &gkttt
3115 8 mp. 182°CY] SMELEA, UV spectrum®] &5
S (A ¢ 348, 25405 23 A7} flavonoidAl?] SHEER F
Attt 'H-NMR datacl Al 29¥ olefinic field®] 86.32(d,
J=20Hz) 2 6.49(d J = 2.0 Hz)= A-ring®] H-6 3! H-8°] A
2 meta couplingdto] doublet® HEFREC ™, §7.03(d, J =
8.5 Hz), 7.43(dd, J = 8.5, 2.0 Hz) & 7.46(d, ] = 2.0 HzpiMd &
2% aromatic proton®] signal& B-ring®] 3/, 47} X1%k¢ 3}
o A 5 vk £ 8548914 2] anomeric
proton(d, J = 2.0 Hz)# rhamnose] methyl”]ell thgt 54541
peak’} 81.07¢14 doublet(d, J = 6.0 Hz) °& #&HIH. ol
o] 239} BCNMR data @ #8'2%] spectral data?}e] Bl
2BE o] 313HE-2 quercetin-3-O-o-L-rhamnose 2.2 31 &
1048]-9}@. U APAEQ] B A B AE 318 7t
HolglA] ekgrom, Hx; 5& FhtealF el gk A
ﬂﬁm ARATATN vets FE2EZHE 359 sterol, 1F

<] sterol glycoside, phytol, 2% 2] sesquiterpene ! flavonoid

signals &

o?i

Tl o
FEU S

Vol. 47, No. 1, 2003

2 pa) sl ot 8% IFEES 559 HlESel
tisted MEEA BTG AAse] 2 At sk 6041
EDs gto] 12.71(A549), 16.44(SK-OV-3) % 18.29 ng/mi(SK-
MEL-2)°.2 vepton, 315 79141 16.93 ug/mi(A549) 2]

njokst A a7} viskon the gdEES EDgRel 30 ug/
m/ o)’del T
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