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Abstract - Two sesquiterpene lactones were isolated from the flowers of Chrysan-
themum boreale Makino by the silica gel column chromatography and recry-
stallization. On the basis of spectrometric studies including 'H-NMR, “C-NMR,
DEPT, 'H-'H COSY. “C-'H COSY, IR and Mass, compounds 1 and 2 were identified
as germacranolide, tulipinolide and costunolide, respectively. And they showed
antibacterial activity against Vibrio parahaemolyticus, Bacillus subtilis, Bacillus
cereus and Staphylococcus aureus. This is the first report/ that Chrysanthemum

boreale contained tulipinolide and costunolide.
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7171 Y Al2-UV/Vis 482 Beckman DU-
70 spectrophotometer, MS 432 DX300(JMX)
mass spectrometer 72|32 [R 4% Bruker
[FS66 spectrophotometer® AH&-89th. NMR
282 Bruker AW500& A8t o JiF5&
E42E tetramethylsilane(TMS) &, gvize
CDCI:Z AH&3l4th. Column chromatogra-
phy% silica gel Kiselgel 60(70~230, 230~
400 mesh)-&, #218<1-& TLCE MerckAe] No.
57158 AHgsrdod, 71et Aok 53 3 d5&
AHE-SFATH.

F& 9 22|-5d - AE3 A= £ 3kegs
CH.CLA 19 ARBk] 33] &3 &, lead ace-
tate® #3te] M #E3Ee] - Fx Al
Ad 2%32E58% A9tk 2552 CHCly/MeOH
=0/1—9/19 H&&W=Z silica gel column
chromatography & 4413te] TLC patterndl] ™
24 12719] subfraction(F1~F15)2.2 WYrgle
9, subfraction F5¢} F6o 2HE WHEZAQ] sil-
ica gel column chromatography$} A2 W&
o]-g-8lod compound 13 28 747 ¥-elsisit.

EetE 1-F6 82 n-hexane/ethyl acetate
=9/12] #&¢ulZ silica gel column chromat-
ography g A& & petroleum ether® 2%
slo] Mo A3dA%4 99 mgs EAT

mp: 185C dec.; UV Ay, (CHCly): 227 nm:
MS m/Z(EIl, 70 eV, rel. int.): 230(M™60), 215,
119: IR vEem™: 2939, 2842 1752, 1745,
1657 'H-NMR(500 MHz, CDCly) &: 1.57(d, J
=1.4Hz, 3H), 1.71(d, J=1.4Hz, 3H), 2.06(m,
1H), 2.08(s, 3H). 2.18(m, 1H), 2.27(m, 1H), 2.30
(m, 1H), 2.41(m, 1H), 2.51(m, 1H), 3.02(m,
1H), 4.75(m, 1H), 4.83(m, 1H), 4.91(m, 1H),
5.01(m, 1H), 5.81(d, J=2.3Hz, 1H), 6.34(d, J
=3.1Hz, 1H): “C-NMR(125 MHz, CDCly) &:
17.0, 174, 21.2, 25.5, 38.6, 49.2, 52.8, 72.6,
78.4, 125.0, 127.5, 129.9, 131.9, 135.8, 142.2,
169.7, 169.9

S8l 2-F5 £8< n-hexane/ethyl acetate
=19/1¢9] #&8"M = silica gel column chroma-
tography$} toluene/ethyl acetate=9/1& A7l
|2 3 preparative TLCE AAI%E & petro-
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leum ether2 AMZAAsto] Aol AFAY 30
mge A3t

mp; 172~174C: UV Ao (CHCL): 227 nm:
MS m/Zz(FAB', NBA): 232(M"), 217, 109, 81:
IR VEE em™: 2945, 2820, 1754, 1620: 'H-NMR
(500 MHz, CD:OD) &: 1.42(s. 3H), 1.69(m, 1H),
1.70(d, J=1.4Hz. 3H), 2.04(m, 1H), 2.08(m.
1H), 2.12(m, 1H), 2.18(m, 1H), 2.23(m, 1H),
2.30(m, 1H), 2.45(dd, J;=13.5Hz, J4=6.2Hz,
1H), 2.57(m, 1H), 4.56(dd, J;=9.9 Hz, 4=8.7
Hz, 1H), 4.76(m., 1H), 4.85(m, 1H), 5.52(d. J=
3.2Hz, 1H), 6.25(d, J=3.6Hz, 1H): “C-NMR
(125 MHz, CDCly) 8: 16.1, 174, 26.2, 28.1, 39.5,
41.1, 50.5, 81.9, 119.6, 127.1, 127.4, 137.0,
140.2, 1415, 1704

ShnEty A - Ao AHEE FFE gram &
Ao 2A Bacillus subtilis(tATCC 9372), Ba-
cillus cereus(ATCC 27348), Staphylococcus
aureus(ATCC 13301), Staphylococcus epi-
dermidis(ATCC 12228) ¥ Streptococcus fae-
calis(IFO 3971), gram =T 22X Escher-
ichia colilATCC 15489), Salmonella typhy-
murium(ATCC 14028), Vibrio parahaemoly-
ticus(ATCC 33844), Klebsidia pneumoniae
(ATCC 13883) ¥ Pseudomonas aeroginosa
(ATCC 10490) % =rZd g3 oA BFdo} AL
Epie=

ANge gEde iR EAPE (disk-agar
plate diffusion method) 0.2 &3st9t.” &, A
E29E 0.45pum membrane filter(Milipore,
USA)& o3sle] "id filter paper disk(Toyo,
8 mm, Japan)°l E¢2170 &, £0E ds] 4t
Al715L A8 S FhR 9o Fol "AAITIL 30T
9] incubatorl A 24x17 ¥ ek the disk 7R
clear zone8] 275 %8It

Zdn g nE

Ab=rol 2 3kgo 25 E compound 1(99 mg)
3} compound 2(30 mg)E EEER o o5
10% atel] ofzte] F& Ao YA},

Compound 12 FAe] 2% (mp 185C
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dec.) 2.2 IR spectrumelA 17529+ 1745 cm ol
A 2709] carbonyl groupel FHAHUTI MS
spectrume| A #£x}ol-& peak m/z=2902 EI(70
V)l #REA GUAT m/z=248(M"-42)
peak®t m/z=230(M-42-18) peak=H-E] acet-
yl groupe] 2AES F4F & AArh. 'H-NMR
spectrum® 8 552 ppm¥} & 6.23 ppmol| A€
2709l doubleteZHE y-lactone® exocyclic
a-methylene group®l AL 43T + A%
th. 283 “C-NMR# DEPT spectrume]A 37}
©] CHs, 471€] CH,, 5709 CH Z12]1 5719] 44}
gt #AEglon, o8 22 ZAAES T
compound 19 2A4& CH»0,2 88
k. BC-'H COSY spectrumel*l& vinylic
methylene 1789} endo methylene 3717} ZAl
e ggren 'H-'H COSY spectrumeolA, H
13a/b(5.80 ppm, 6.34 ppm)E allylic #1x[<]
H7(3.02 pprm), HTS H8(5.02 ppm) 2 H6(4.83

Table I. 'H-NMR and “C-NMR spectral data of
compounds 1 and 2

"H-NMR BC-NMR
Posi-
ton  com- com-~ com-  com-
pound 1 pound 2 pound 1 pound 2
1 501 m 4.85 m 129.9 1274
218 m 2.18 m 255 26.2
227 m 2.23 m
3 2.06 m 2.04 m 38.6 395
230 m 2.30 m
4 - - 131.9 137
5 47 m 476 m 1275 127.1
6 483 m 456 dd9.9, 87 78.4 81.9
7 3.02 m 257 m 52.8 505
8 501 m 2.08 m 72.6 28.1
169 m
9 241 m 245 dd(135, 62) 492 41.1
251 m 212 m
10 - - 135.8 140.2
11 - - 142.2 141.5
12 - - 169.9 170.4
13 634 dB1D 625 d(3.6) 125.0 119.6
581 d23) 552 d(32 16.1
14 157 A1 142 s 17.0 17.4
15 1.71 d(14) 170 d(14) 174 -
1 - - 169.7 -
2 2.08 s - 21.2

Coupling constants (J=Hz) are given in paren-
theses
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ppm) 3, H8E H9a/b(2.42 ppm, 2.52 ppm)<t
o] AgdAt Zhzt #EEA H6> H5(4.74
ppm)$}, H5% allylic 1]l 1= H15(1.68 ppm)
o AT} =9 om, H1(4.91 ppm)e H2a/
b(2.32 ppm, 2.27 ppm) % allylic $1#]¢] H14(1.57
ppm) <}, H2a/bi= H3a/b(2.08 ppm, 2.32 ppm) 2t
2zt 2ypaA 7 AU HMBC ~9 ERd =
C1(129.9 ppm)°] H9a/b(2.52 and 2.42 ppm) <t
7¥8 ARBA 7Y e on, g C5(127.5 ppm)=
H3a(2.32 ppm)$} FALA 7L et o)del 2%
a4 Aztel Bl Aag Hlwal ¥ 23, com-
pound 1< Liriodendron tulipifera 5] &4
22)8 germacranolideq! tulipinolide” = 578t
don ol FFEL Ao Ager £l Hi
= Aot}

Compound 2% F49] 2427 (mp 99~101
)22, IR spectrumelA 1754 cm™el carbo-
nyl groupel #ZHAm, MS spectrumolr=
Balole peak?t m/z=233(M" +H)olM 2y
9tk 'H-NMR spectrumels = sesquiterpene
lactone-& </¢3tA &= 2709 doublet peak”t
8 5.51 ppm 8 6.26 ppmellA HFEHA W, o9}
ze Aag EgE compound 29 A Cy
H,0,8 48 % 23tk Compound 29 “C-
'H cosyst 'H-'H COSY spectrum? com-
pound 19 Z$%9 A9 fAletd 5 3Ee] &
Aol & Aog A eH, oo £3HH
Azg 23 289 vus ¥ 27, compound
2% Peucephyllum schotti 59 21 E25H £

R= OAc
Cohpound 2 R=H

Compound 1

Fig. 1. Chemical structures of compounds 1 and 2.
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Table II. Antibacterial activity of compounds 1
and 2 isolated from flowers of C. boreale against 10
bacteria

Compounds Compound Compound

Bacteria 1 2
E. coli - -
S. typhymurium - -
V. parahaemolyticus 14%( H** 11(15)
K. pneumoniae - -
P. aeroginosa 9(50} -
B. subtilis 18( 6) 11(15)
B. cereus 13(10) 10(25)
S. aureus 11(16) -
S. epidermidis - -
S. faecalis - -

*Diameter of clear zone (mm), 100 pg/disk
**MIC by paper disk-agar diffusion method (ng/
disk)

9 costunolide?) Aeg FAsgen o g3t
E GA] AbdA e A So 2 B HE algtEelt)
Compound 1(tulipinolide)®} compound
2(costunolide)dl it 34 AAZF(Table
D, 7 &2 25 A3 288 1059 At Zo
Al Vibrio parahaemolyticus, Bacillus sub-
tilis, Bacillus cereus 3 Staphylococcus au-
reusd W3 E4E YEINS™, compound
1°] compound 25t} ©] et A8 S EH T
a4 B
A= 229l CH,Cl, 3259 lead acetateE #
gJated dojzl 2FEFEZRH silica gel column
chromatography <t A 2% Y-S o]-&8ld 2%9] 2}
& Bslart o] SRUES digt P4 AE
23, A¥el AH&F 108 Al FA Vibrio
parahaemolyticus, Bacillus subtilis, Bacil-
Ius cereus R Staphylococcus aureus®| 3
245 Jepien, ID-NMR % 2D-NMRE ]
53 BAA Ass 219 Ags viwd & 2
7 germacranolides] sesquiterpene lactone
¢l tulipinolide®} costunolide?] A2z T3
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