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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-4¢-ol (7), and quercetin-3-rhamnoside (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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AV (Cacalia koratensisye =83 Compositae)ol
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2 Ay AN #elutA Y-E2(Cacalia koraiensis Nakai,
Compositae) & 2001 8ol 2rfitolr A= 218 A
st &3] sk Hxgh $o MAsle] ARgelsia, B8
& Argdign oetE FEAEEAS SKK-01-009)°] B
#Elo] girt.

717] H Me¥

¥4 Gallenkamp melting point apparatuss AH23l0] =%
319 om e BHAEHA] U3t NMRE Brucker AMX 500
2} Varian UNITY INOVA-500 spectrophotometerS ARS-313T}
El Mass spectrum= VG70-VSEQ mass spectrometer(VG
Analytical, UK)E AFHE-38le] £ 4389t} LPLC% columna
Lobar®-A Lichroprep Si 60(Merck) columng AME35i3
pump® DURAMAT 80 pump(Germany)E A+&-&+3th. Col-
umn packing- silica gek> Kiesel gel 60Merck)E AH8sFA T,
sephadex™ lipophilic sephadex LH-20(Sigma)a ARE-5191 0w,
TLC platex= Kiesel gel 60F,s,(Merck)& AHESH3ATE Al A]
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oF<- 10% H,SO4(in EtOH)& AH8-3191. 2 UV 254 nm, 365
nm detection® H 33t F&, £2 % column chromato-
grachy® A9k 15 Al9kE A glo] ARE-sta A Alek
& i Ak AAEIA ARSIV B AlekE ARSIt

FE % 2E

“Z2FEF o 19Kg9 Ade FeetAUES 547
metianolMeOH) €2 Ak W#s111(33]), 50°CE 5A13F =
A5 Atk FE2RE FEYNA ZALEFH] MeOH A7)~
110 72 %29, o1F n-hexane, methylene chloride(CH,Cl,),
ethy! acetate(EtOAc) 2 #-butanol(BuOH)Z & & & 3}te] -
hexzne(30 g), CH,CL(12 g) & EtOAc(3 g) 23 027 33ME
&% Felsisich

ggrEe) 22

»-Texane £330 )2 Si0, column chromatography(hexane :
ethy acetate = 10:1~0: 1) AAJato] 5712 £(H1~H5)°=
w3 om) H2(5.6 g) B84 n-hexane : EtOAcG: VE 758
it silica gel column chromatographys 3i5te] Al7He) 4
B3 H21~H23)y2 90t} A8 H21(2 g¥2 Sephadex LH-20
(CH,Cl,: MeOH = 1: )E A Algto] @A Fubito] 3135 1
27) mgrxr 4on, &~KE% H22(300 mg)E Sephadex LH-20
(CE,ClL,:MeOH=1:1) @ RP Lobar®A(93% acetonitrile)
colurn chromatography® A A3l 33HE 2(6 mgys Aot
4t-8 H23(200 mg)?: Sephadex LH-20(CH,Cl,: MeOH =
1:1) % Lobar®-A(m-hexane : EtOAc = 5:1) column chroma-
togrephy® gAI5te] S1E 3(7 mgys 2AUth H5(12g) w2
CH €l MeOH(20: 1~5: DE &8 98ZE silica gel column
chreratography s 52333103 57119] A%-3](H51~H55)S 92 %,
H5%(250 mg) ®¥& Sephadex LH-20(CH,Cl,: MeOH = 1:1)
7} _obar®-A(CH,Cl,: MeOH = 20: 1) column chromatography
9 Lnaine sep-pak(CH,Cly: MeOH = 25: 1) Ajslslo] Wil 2
@) GRE 4015 meys 2Tk H53(40 mg) #-82 Sephadex
LH-2)(CH,Cl,: MeOH = 1:1)#} CH,Cl,: MeOH(10: 1)& F
2402 silica gel column chromatographys G8sle] F4 @
e BHE 510 mg)E FUTh CHLCL #8112 gollAis Sio,
colunin chromatography(x-hexane : ethyl acetate = 2:1~0:1)
£ ~13sted a7he] FE(C1~CHSE Vhe ¥, Cl2g) #3
Si0, column chromatography(#-hexane : CHCl;: ethyl acetate =
6:3: 1) Algste] thA] &¢8 C11 ¥ C128 Wrylth Cll
(600 10g) ¥ 2 Sephadex LH-20(CH,Cl,: MeOH = 1: D)3}
SiO, column chromatography(z-hexane : CHCl;: ethyl acetate
=6.1:3)F Aste] WA F) S5HE 6(19 mgrs VAU
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)= FA|ate] WA 2y 3E 7(20 mg)
Aich. EtOAc 283 g} Si0, column chromatography(ethyl
acetate : MeOH : H,0 = 9:2: 0.5)Z A&slodA 4] 7j¢] £3
(EA1~EA4)2 2 1}r & EA1(500 mg) 8-S Sephadex LH-
200MeOH)} Lobar®-A column chromatography(ethyl acetate :
MeOH:H,0=9:08:01) % RP Lobar®-A(50% MeOH)
column chromatography® A Alsfe] A Hubal 3etg g
OmgE I3t

5}%}8 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, bd, J = 4.7 Hz, H-6).

5} 2 - white powder, mp : 175°C, EI-MS m/z : 412
M™M*), "H-NMR(500 MHz, CDCly) : 0.793H, d, J = 7.0 Hz),
0.85(3H, d, J =7.0Hz), 0.81(3H, t, /= 7.0Hz), 1.02(3H, d,
J=65Hz), 0.71(3H), 1.01(3H), 3.53(1H, tt, J = 4.2, 11.0 Hz),
5.02(1H, /=85, 15.0Hz), 5.15(1H, J=8.5, 15.0Hz), 5.35
(1H, brd, J = 5.0 Hz).

81818 3 -colorless oil, EI-MS m/z : 296(M™), 'H-NMR
(500 MHz, CDCl;) : 0.85~0.88(12H, m, H-7a, 11a, 153, 16),
1.0~1.6(CH,, CH), 1.68(3H, s, H-3a), 2.00(2H, m), 4.16(2H,
d, J = 6.8 Hz, H-1), 5.42(tq like, ] = 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, 28.2, 254 25.1, 24.7,
23.0, 22.9, 20.01, 20.01, 20.00, 16.4.

S|EMHE 4 - white powder, mp : 279°C, FAB*-MS m/z : 577
M+1]*, 'H-NMR(500 MHz, CDCl,) : 0.64, 0.85, 0.87, 0.90
(d, J=75Hz), 092, 098, 0.98(d, /=6.0Hz), 1.05, 1.10,
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, J = 8.0 Hz, H-1"), 5.35(bd, J = 5.0 Hz).

8lgt=2 5 - colorless oil, [o]y : +40°c. 0.02, CHCL), EI-
MS m/z (rel. int) : 288(M™), 'H-NMR(500 MHz, CDCly) :
1.19GH, d, /=7.0Hz, CHy), 1.81~1.904H), 2.12(3H, s,
Ac), 248@3H, s, CHy), 2.6~3.3@EH, m), 5292H, d, /=1.0
Hz), 7.34(1H, t, J = 1.0Hz), ¥C-NMR(125MHz, CDCly) :
144, 169, 22.1, 22.6, 23.9, 29.6, 31.2, 59.1, 1164, 119.4,
119.9, 124.3, 136.1, 136.2, 142.5, 143.2, 173.3.

8§l = 6 —white powder, mp : 163°C, EI-MS m/z : 400
M™), H-NMR(500 MHz, CDCly) : 0.72(3H, d, J = 7.0 Hz),
0.82(3H, d, J = 7.0Hz), 0.83(3H, t, J = 7.3 Hz), 0.92(3H, {,
J=65Hz), 096(3H, d, J=46.5Hz), 1.183H), 3.55(1H, tt,
J=5.5, 11.0 Hz), 5.35(1H, brd, J = 5.5 Hz).

&}8tE 7 - colorless oil, [a]p : +120%c. 0.02, CHCLy), EI-
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MS m/z : 222(0M"), 'H-NMR(500 MHz, CDCly) : 091 (d, (central nerve system tumor) % HCT-15(conlon ademocar-

J = 70Hz, H-13), 095(d, J = 11.0Hz, H-12), 1.12(s, H-14),
1.59(m, H-15), 4.97(dd, J = 12.0 Hz, H-1), 5.06(d, ] = 15.0 Hz,
H-5), 5.30(dd, J = 10.0 Hz, H-6), *C-NMR(125 MHz, CDCl,) :
163, 183, 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.

5818 8- yellow powder, mp : 182°C, UV A, M©Hnm :
348, 254, EI-MS m/z : 448(M™), "H-NMR(300 MHz, CD,0D) :
6.32(d, J=20Hz, H-6), 649(d J=20Hz, H-8), 7.46(d,
J =2.0Hz, H-2), 7.03(d, ] = 8.5Hz, H-5), 7.43(dd, ] = 85,
20Hz, H6), 548(d, J=2.0Hz, H-1"), 434(dd, =186,
3.0Hz, H2", 3.87(dd, /=32, 95Hz, H-3"), 346t J=
9.5 Hz, H-4", 3.55(dd, J = 9.5, 6.2 Hz, H-5", 1.07(d, J = 6.0
Hz, H-6"), “C-NMR(75 MHz, CD,OD) : 17.7, 71.9, 72.1,
722, 733, 947, 99.8, 1036, 1059, 1164, 117.0, 1229,
123.0, 136.3, 146.5, 149.8, 158.6, 159.4, 163.3, 165.9, 179.7.

MESHYE

AZEA A8 Sulforhodamin-B(SRB) Bioassay ¥H%g &
§oto] gh=mstetd el FaEkgict Aol ARESE A
FE2 A549(non small cell lung carcinoma), SK-OV-3
(ademoncarcinoma, ovary malignant ascites), SK-MEL-2(ma-

lignant melanoma, metastasis to skin of thigh), XF-498

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

cinoma) S|t}

38 1, 2 9 62 247 mp. 137°C, 175°C & 163°CS) =
A Bakiols ELMS, 'H-NMR ¥ “C-NMR dataZ 53 3}
FE 1, 2 @ 62 Hdol da EA3l+ phytosterol?! B-
sitosterol, stigmasterol @ campesterol® 43I 71& &
403 v wd Ay M2 AxEe] 2], FPsialth

3}3+E 32 anisaldehyde-10% H,S0,0ll Hepo @ halg]=
T4 oild B4 ZA EFMSM*, 296) ¥ 'H-NMR, “C-NMR
dataZ E3l o] 38HE9] B2 C,H,00% F43I5ic}, BC-
NMR spectrumollA] olefine $1x]oll 271(8123.3, 140.6)2] signal
glo] #E ). 'H-NMR spectrumoilA] §0.85~0.88(12H, m)
9 1.683H, s) A4 5702] methyl groupd #2E 5= U
I, 84.16(2H, d, ] = 6.8 H2)*l|A] oxygend &3 methylene
proton signal 'Y 85.42(1H, tq like, J = 6.8, 1.2 Hz)°ll A olefinic
proton signats T2 = k. o] 717184 Arjel £H°
7o} vl@ 2 compound 3% TFZE trans-phytol(2E)-3,7,11,15-
Tetramethyl-2-hexadecen-1-o)ZE &<l FA I},

SIS 4% mp. 279°CL 91X B2 SEZA, FAB-MS
(M+1]*, 577), '"H-NMR 2 “C-NMR data® 53f o] 3%
9] B2 L CiHg0, 22 #3382t 'THNMROIA 3o
anomeric protons WERE peak?l 85.07(1H, d, / = 8.0 Hz)2
e 5 QS & A Astas A CE spectrum
ko] compound 13} F-AF3F compound 4% B-sitosterol®l
o) Agtd BAg FgsIsion, 71E 2303 vjwd A3 A
U=)3}od B-sitosterol-3-0-B-D-glucopyranose® &1, E743}
o},

5138 55 T4 2 9sdoln, ELMSMY, 288), 'H-NMR,
BC.NMR dataZ 3) o] 822 BAAe C;H, 0,02 F
iy, o|2x X 807 e 4 glon], BC.NMR
spectrum®l| 4] olefine ¥ *lol 871(5116.4, 119.4, 119.9, 124.3,
136.1, 136.2, 142.5, 143.2)¢] signal®} 1712] acetyl carbon®]
signal(822.1 % 173.3)0] #2= 3tk 'H-NMR spectrum®j A
31.19 92 248 Aol 2712 methyl group ¥ 82.121 4
acetyl groups #2H 4= lleH, §5.292H, d, / = LOHo)E
downfield shift¥ H-13¢] methylene peakZ, §7.34(1H, t,
J = 1.0Hz)l 3R] olefinic protong &&= JYgict. 15C-
NMReIA = F 17709 carbon peak’} B.R 17, 59.1 ppme]
*] oxygenated carbon?! C-13¢] methylene carbon signals
oS = 910M, 116.4~143.2 ppmoIA) olefine?) signal¥}
22.1 2 173.3 ppmoll A acetyl group?] signals &2 4 YAt
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ARRELES] ABHE el 13

olste] Ay wiEo® 33E 51 sesquiterpene FollA
furanoeremophilane type®] #3HE<1 adenostylol2A] 593t
239 mwst Ay 7718 AsE MR dXE
o} adenostylolZ. F4 3}t
SRE 72 [olp @l +120%13 745 9dAll SFHERA,
El-VIS(M*, 222), '"H-NMR, *C-NMR data® 53] ©| 5}6 =9
B2 CsHy 00 3783150t 0|24 BXsler 307 4
2}¢k 9o BCNMR spectrumol| A olefine ¢ %] 47}
(6;115.0, 129.3, 131.2, 142.5)¢] signalo] #&wgict, 'H-.NMR
zollA] B §0.91~1.59 Z%3oA 4702] methyl groups- ¥
glgler, §4.97~5.30014 A 712) olefinic proton peak
7} Jehbs Ao o] FFE-S ringllell FH9] o]FARE 7
bo- e $4F 4 ot PCNMReAME F 1579

ca-ton pe } S,

o]ci—v 7]&

z}3-
= c 7

73.8 ppmellAl oxygenated carbon?] C-4
g = 98l m, 125.0~42.5 ppmell A olefinic
& ﬁ"’ UL o]%Fe] Aag vtz ghE 73
geraacrane type®] sesquiterpene®! germacradien-40i-0l % 4]
F58 9o, 712 £330 vlwg Ant M7 Axsi) &
J‘ J3k

58 8& mp. 182°CR] HEut2 A, UV spectrum®] &+
= (lmax : 348, 254y P38 A9 flavonoidAlY HER 3
59tk 'HNMR dataoll sl B olefinic field?) 86.32(d,
J=10Hz) ¥ 6.49(d J = 2.0 Hz)*> Aring®] H-6 ¥ H-8] A
2 .neta couplingdlo] doublet® WEREO W, §7.03d, J =
85}{2) 7.43(dd, J = 85, 2.0 Hz) Y 7.46(d, J = 2.0 HzplH 3+
)i+ aromatic proton«] signat> B-ring®) 3, 47} X34 3
J‘%%" F A}, =k 5548004 @2 anomeric
prezon(d, J = 2.0 Hz)¥} rhamnose®] methyl7]el] ot
pezk 7} 81.07°1A4] doublet(d, J = 6.0 Hz) ©& #&E3ic}, o)
o} 2%k BCNMR data % B804 spectral data®}e) )i
23z o] 3}1FES quercetin-3-0-a-L-rhamnose® & &<l %
@ffiif)r. Tl A EQ] B A EoMs AE 31EHE 04717}

2 EUR] dskeH, A S FubeulF sl Higk 4
Tsh‘f A AEATAD fgrS FHE2RE 359 sterol, 1E

=)

2] serol glycoside, phytol, 2% 2] sesquiterpene U flavonoid

sigralsr &

o]
off

lI
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£ 2, FAs E} 1*&94 8% SFEES 559 HEFo
ot} AMEEY S8 E drskd £ 47 3= 6olxMe
ED; 7kl 12.71(A549), 16.44(SK-0V-3) ¥ 18.29 ug/mi(SK-
MEL-2)2 2 vepdor, 33hE 70045 16.93 ng/mi(A549) 2
ujekst S AT ke o sRHEES EDgdtol 30 ug/
m/ o]/dolq]tt.
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