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|solation of Eudesmanolides Derivatives from the Flower of
Chrysanthemum coronarium L.

Kyung Dong Lee*', Tae Joung Ha*, Ki Hun Park* and Min Suk Yang*

* Department of Agricultural Chemistry, Division of Applied Life Science,
Gyeongsang National University, Chinju, 660-701, Korea

ABSTRACT : Two sesquiterpene lactones were isolated from the flowers of Chrysanthemum
coronarium L. by silica gel chromatography and recrystalization. Their structures were determined
using various spectroscopic data, and were identified as eudesmanolide derivatives douglanine and
reynosin, respectively. This is reported for the first time in this plant. The cytotoxic activity of two
compounds showed strong activities against human cancer cell lines such as A549, PC-3 and HCT 116.
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IR spectrum-<- Bruker [FS66 FT-IR spectrophotometer
Al4-3le] KBr disc o2 233921, Mass
spectrum-& JEOL JMS-700 spectrometerE ©] 83}
@t} 'H-, BC-NMR 2832 2D-NMR spectrum-<
Bruker AM 500 (500 MHz) .2 2% 3td 1, W&
HZFEAZE tetramethylsilane (TMS) &, £Wl2=
CDCLE A&t th. Silica gel 29 F3 A = 230-
400 mesh® At&3tdm, E&AE& TLCe
Merck*]—Q] No. 5715 o] &3ttt 1 9 Al%S
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A4S 100% n-hexaneol| X
ojel 4§ A7 HA &2
3, TLC patternel] wekr 16709 fraction. &
2stgt. A EEAE Yehl £ fraction 334 48
FEAA L8 g °] FF5HE

otoé
oo
M oog

=2 B-G silica gel (50
g) %3 o] 913 t}& n-hexane : EtOAc=4 : 1 &
fzhezs £8A7n HFHo2 AAA 8o

compound 1(40 mg, Rf 0.40, n-hexane : EtOAc=

1:1) % compound 2(42 mg, Rf 0.33, n-hexane :
EtOAc=1: 1) & 4t

HEz=4

= A549 (lung

ol
=

2 A8 AtgdE AALG AZF
carcinoma), PC-3(prostate adenocarcinoma)
HCT 116 (colon adenocarcinoma) 3% % HE2F2=
adriamycinAt&3t 8 21, RPMI 1640 ¥iA] (10%
fetal calf serum, 1% penicillin/streptomycin, 300
mg/L) & ol &3] 37T, 5% COM S71olA v
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STt FEE AZE s e oA gy
Zaag st A Zt well] AHE AES 50 u
} THEAY ul g7 A 2443 B FA A
ell plated] F-ZAAIZAT. A7) AlgE F
Al AEE well 8| F2A]7]7] 3]
4841 T i A1 3L, 1% acetic acid 2 Al F3F3L A
ZAZAY A%28 well® 0.4% sulforhodamine B
(SRB% -Skehan et al., 1990) & 100 ul /well S 7]—6]—
of dlEg JAAAY. 0T WAT F

1% acetic acidZ M & § ohA] AZAF13 10 mM
Tris base (pH 10.5) & 100 ul /wellel] 7}3to] G A|
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Compound 1 - White needles (n-hexane/diethyl
ether); mp. 119.7C; UV £om(MeQOH) : 213 nm;
MS m/z(El, 70eV, rel. int.) : 248(M", 20),
230(M"-H,0, 8), 187(9), 163(18), 131(24),
107(73), 91(100), 67(44); R, (KBr, cm?) : 3505,
2928, 2363, 1763, 1260, 1136 cm™; (a)p”=+139.7°
(c, 0.5 in CHCl); "H-NMR (500 MHz, CDCL, 9)
6.07(1H, d, FE3.2Hz, H-13a), 5.41(1H, 4, FE2.
6Hz, H-13b), 5.35(1H, m, H-3), 3.95(1H, dd, ~
11.0, 10.9Hz, H-6), 3.66(1H, dd, F8.7, 7.6Hz,
H-1), 2.49(1H, m, H-7), 2.34(2H, m, H-5, 2a),
2.03~2.10(2H, in total, H-8a, 9a), 2.00(1H, m,
H-2b), 1.84(3H, s, H-15), 1.60(1H, m, H-8b),
1.49(1H, br, OH), L31(1H, m, H-9b), 0.88(3H,
s, H-14). “C-NMR : Table 1.

Compound 2 - White needles (n-hexane/diethyl
ether); mp. 147.0C; UV 4. (MeOH) : 206 nm;
MS m/z(ElL 70eV, rel. int.) : 248(M", 2), 163(26),
140(58), 111(100), 95(27), 57(24) ; IRv(KBr, cm™)
D 3434, 2949, 2365, 1726, 1177, 1090 cm™; (a)p®=+
171.4° {c, 1.0 in CHCL); 'H-NMR (500 MHz, CDCl

5 0) 16.08(1H, d, F3.2Hz, H-13a), 5.41(1H, d,
3. 1Hz, H-13b), 4.98(1H, d, F0.9Hz, H-15a),

4.86(1H, d FLl. 1Hz, H-15D),

4.02(1H, dd, F

10.9, 10.9Hz, H-6), 3.52(1H, dd, Fll.4, 3.9Hz,

H-1), 2.53(1H, m, H-7),

2.18(1H, dd, Fl11.1, 1.6Hz,
(3H, in total, H-3b, 8a, %a),

2.31(1H, m, H-3a),
H-5), 2.06~2.10

1.85(1H, m, H-

2a), 1.55(2H, in total, H-2b, 8b), 1.30(1H, m,

H-9b), 0.81(3H, s, H-14).

Table 1. *C-NMR data for compound 1 and 2.

Compounds '
Position
1 2
1 75.3d 78.2d
2 32.9t 31.3t
3 121.3d 33.5t
4 139.1s 142.55
5 51.2d 53.0d
6 81.5d 79.6d
7 51.1d 49 6d
8 21.2t 21.5t
9 34,3t 35.7t
10 40.9s 43.0s
11 133.5s 139.3s
12 170.7s 170.7s
13 116.8t 117.0t
14 11.1q 1169
15 23.3q 110.6t

t Recorded at 125 MHz in CDCl;; multiplicity by DEPT.

Compound 1

Compound 2

Fig. 1. Chemical structures of compounds isolated.
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Compound 1 HAe HFAAH o2 10% HSO
O st Ag Aoz WAHTE Mass
spectrumol| A = EAFo] & peak’} m/z 24894 S &
A3 ¢ gl ed, IR spectrumo] A ¥ 3505 cm”
'(OH), 2928 cm* (aliphatic C-H), 1763 cm™(C=0)
9 1136 cm M (C-0) oA 23 FFE veoh &
23t compound 18] +2% 'H-, “C-NMR, DEPT
123 2D-NMR(‘H-'H COSY, HMQC) & ¥A13}
4t} 'H-NMR spectrumo] A & 60. 883} 1. 849
3HE 9 singlete Z+Zb 14913 159 €] methyl
proton®. 2 #EEH oW, 65 413} 6.079 A AA
o2 shiftslo] el 2HEY doublet (F2. 63
3.2 Hz) & exo-methylene signale] &% A1,
65. 35914 2] methine group °| A o] USS
4 4 ATk “C-NMR¥} DEPT A& & Table 10}
A HE vt} o]l % 15709] carbon signalo] &
25 e, 6170. 79| A= carbony! group, 0139.
1, 133.53} 40. 9ol A &= quaternary group, 0116, 82
sp’ methylene group, 034.3, 32.9, 21.29 sp’
methylene group, 0121.39] sp® methine, 081.5,
75.3, 51.2, 51.19 methine carbon group, 623.
33 11. 194 & methyl groupo] 2707} A4S &
T AT werA o9 2 AIES nygew
compound 1€ 1708} | ~E{7] % 279 o] FAHEE
23 gle AE ALIUd F B E3LE (degrees
of unsaturation) 7} 67811, C;;H,0:% 328 & 7}
2 FEUdS FHE & UA. “C-'H COSY
spectrum9] Al £ vinyic methylene 17§ % sp®
methylene©] 3707} A< & 4 UAth 'H-'H
COSY spectrum®l| 4} H-13a/b(06.07, 5.41) & A&
o2 sto allylic A& FAI Al H-7(62. 49) 2
NAHAAE YT, H-7& H-8a/b(02.03~2. 10,
1.60) % H-6(03.95) % w3} peak7} #EH A
H-8a/b< H-9a/b(02.03~2.10, 1.31), H-9a/b¥E
methyl group?l H-14(60.88) & A##AA 7 AN
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t}. H-6& H-5(02.34), H-5% methyl group$! H-
15(01.84) ¢ 2 BBA7E A&H o2 Yega, E
T2 A2 2l H-1(03.66) oA 1 d ¥4 A
H-2a/b(02.34, 2.00), H-2a/bt allylic 9] &
Al H-3(05.35) 3 FHHAE BTk oA
A3 g vwgoz Bd g wung 2,
compound 1€ 1-hydroxy-3, 11(13) -eudesmadien-
12, 6-olide = Artemisia douglasiana 2\ ZNA £z
9 douglanine (Matsueda & Geissman, 1967) %1 #A
o2 FAHMeH, LAdME o2 F B
TE Aot

Compound 2= A9 JEZ24 22 10% HSO
o 9t A Aoz wadEn, Mass
spectrumol| A & EAFo] & peak’} m/z 2489 & &
& 4 A en, IR spectrumo] A = 3461 cm
“(OH), 2935 cm™(aliphatic C-H), 1758 cm™(C=

0), 1132 em™(C-0) oA Za F5ui7F FEHA
th. 'H-NMR spectrumol A& 060.812] 3HE <

singlet& H-149¥19] methyl proton ZA1 17)7} &
253, 05413} 6,089 AAFLZ shiftH o] v}
b= 2HES] doublet (3.1 Hz, 3.2 Hz) 3 64,
8637} 4.989] 2HE 9] doublet(~1.1 Hz, 0.9 Hz) &
exo-methylene signal®A compound 2+
compound 13} @8 27171 &< € & UATH
BC-NMR# DEPT A&o|A EF 1570 carbon
signale] #&59leon, 6170. 791 A& carbonyl
group 170, 9142.5, 139.33 43.000A¢ <=
guaternary group, 0117.03% 110.62] sp® exo-
methylene groupe] 2707} #a&=HATh. 635.7, 33.
5, 31.3, 21.59 sp® methylene group, 079.6, 78.
2, 53.0, 49.69 methine carbon group¥ 611.62]
methyl group®] 1717} £A3HE F98 + YA
wakx olgl & AMNESL HIECSZ compound
2¢ N9 Ad2H7 9 2719 o] FARE X1 e
AL 7Adgdgd = BEX3 % (degrees of
unsaturation) £ 67101W o|AE F9 3= 9170.

79] carbonyl group 17§, exo-methylene group’}
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2024 C15H2003¢] 3128 & 714 33Ede
A 4 dAJdod. *C-'H COSY spectrumoﬂf\i
vinyic methylene 27} ¢} sp® methylene 4707} &8
< ¢Ut. 'H-'H COSY spectrumol|A] H-13a/b
(05.41, 6.08) & Al&A o7 3l allylic 9x9 &
AR H-7(02.53) 3 3ABAE BAL, HTE
H-6(04.02) 2 H-8a/b(02.06~2.10, 1.55) %
ZF peak7t FRAHAYTE H-8a/b2 H-9a/b (2. 06~
2.10, 1.30), H-9a/b¥ methyl group?l H-14 (0.
81) &+ AABAE BFth H-62 AHI FAAR<
H-5(02.18) ¢ A #AAZ, H-5% allylic §X19) %
A1 H-15a/b(04.98, 4.86) < FHAA 7} B
i, H-15a/bE £ allylic 918 AR H-
3a/b(02.06~2.10, 2.31) ¢ A#&A7 BEHIA
th. H-3a/b¥ H-2a/b(01.85, 1.55), H-2a/be H-
1(03.52) 3 BHBAE BA. o) 4o Ad7E ut

o2 9 @3 vwd A3, compound 2% 1-
hydroxy-4(15), 11 (13) -eudesmadien-12, 6-olide 2
Magnolia grandiflora L. 59 2] EdA £z d
reynosin (Goren et al., 1996; El-Feraly & Chan,
1978) 21 Ao 2 FAHULH, o] 33E 94 &
7t Al A& ?A—T"JE‘ 1}%% Wf

EE

< A549, PC-3 2 HCT-15 3% EH?M in
vitroXl 2 2] SRB Wi e ® ATEANS =233 2
%, Table 2 viepdtutel Zof 3 4 LAl o]
3t ICoakel 10 ug/miolste] vl 3 oAl
X A% gAE0] ReoH, F w% BEF 3%
o AA Y A EFol st v &g FHE A e

h=4
70

Table 2. In vitro cytotoxicity of the compounds and
adriamycin on human cancer cell lines.

Cell lines 1Cs (ug/mi)

Compound
A549 PC-3 HCT-15
1 91+05 47+04 47+02
2 98+03 47408 45+05
Adriamycin 0.3+0.1 0.4+0.1 0.7+0.1
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27t (Chrysanthemum coronarium L.) £2
B ¢ dugg AES 7R 29 3 %%
3o thFd spectral datags £3Hg
sesqmterpene lactoneA| ¢! eudesmanohdeJ
2 w3y, compound 13 2¢
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02) @ FH3= 21 AF el & FPHAGFU
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