4 o % 7 A
Kor. J. Pharmacogn.
31(3) : 306 ~ 309 (2000)

HE2[UH0| ME2EE] Isoamberboinz} Isolipidiol2]

HrhAl, SEHY, BlAs, Hatl,? BDIE,

Ayga sAds s, Buds SEARUe,

=2
OO [ Ad*
=1
EEREELERE S E Lt

Isolation of Isoamberboin and Isolipidiol from Whole
Plants of Youngia japonica (L.) DC.
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Abstracts — Two sesquiterpene lactones were isolated from methanol extracts of the whole
plants of Youngia japonica (L.) DC. by the silica gel column chromatography and recrystallization.
On the basis of spectrometric studies including 'H-NMR, *C-NMR, DEPT, 'H-'H COSY, “C-'H
COSY, IR and MS, compounds 1 and 2 were identified as derivatives of 10(14)-guaien-12, 6-olide,
isoamberboin and isolipidiol, respectively. This is the first report on the isolation of isoamberboin
and isolipidiol from Youngia japonica (L.) DC.
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7171 H Al -UV/Vis 28-S Beckman DU-70
spectrophotometer, MS A& DX300(JMX) mass
spectrometer®, 223 IR H43¥-2 Bruker IFS66
spectrophotometers ARE-31 . NMR 482 Bru-
ker AW5002 ARSslglon, YREFELZ S tet-
ramethylsilane(TMS)s,, §7i2+= CDCl, ¥ CD,0D
E AR2-81Tt. Column chromatography-d- silica gel
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< Kieselgel 60(70~230, 230~400 mesh)S, 2]
14 TLCE= Merckrte] Kieselgel 60 F,, & At
B3lne, 71gt Aok B 2 AdF-S ARSI
FE ¥ 22| -5 Ade meplo] Ax 5kes
methanol 50/l FA| sl F2elr 3U 7brHo= 3
5] WHEFESE §, 5531 methanol $2E 680g
S dom, o)A AL methanol FEES Z5S
of Hetdl & ethyl acetateS 7}oly 238 - w33}
ethyl acetate B & 230 g2 L9t} Ethyl acetate
-8 E-S methanol/chloroform EgHg-oo)] £a]A]7]
32, o719 silica gel (70~230 mesh)S 75+ 3 co-
evaporationd}$ith. ©]712 silica gel (230~ 400 mesh)
300ge FAAZ W7 8cm Z#Eo) loadings}hed,
CHCL¥ MeOH (1/0—4/1)% &8 = silica gel
column chromatographyZ AA|313t). 358 TLC
pattern®l] webA 20702] subfraction (YJ-1~YJ-20)2
E o, o]F Fo\A subfraction YJ-634 YJ-8
o 10% g e= 110°CollM 587 S
o Fedolu} 2L K= kil EA|FS RIS
Ao ol&g Ry BEF s}t Subfraction YJ-6
< n-hexane/ethyl acetate (9/1-1/DE FZ LU=
silica gel column chromatographyS A8 & T}A)
chloroform/acetone (49/1)& F& &2 silica gel
column chromatographys 2A1sle] BA|sigen, F
FTHO=E petroleum ether2 AL ¥HEsl com-
pound 1 68 mgS T3}, Subfraction YJ-8&%-
Bl= #n-hexane/ethyl acetate (4/1—1/3)Z chloro-
form/acetone (24/1)2 FZE1lZ silica gel column
chromatography& WHEAASE 3= diethyl ether= |
ZAA3l] compound 2 54 mgg Ak
Compound 1-White needles (petroleum ether),
mp 179°C, dec; UV A (MeOH) 208nm, MS
mfz (EL, 70 €V, rel. int) ; 264 (M', 14), 246
M"™-H,0, 10), 168 (59), 69 (100); VvEBr cm™;
3494 (OH), 2923 (CH), 1738 (lactone and ketone),
1376; [o],°=+139.2" (c 0159, CHCL);” 'H-NMR
(500MHz, CDCL) & : 1.23 (3H, d, /=63 Hz, H-
15), 144 3H, d, /=7.0 Hz, H-13), 223229 (4H
in total, H-9b,5,74), 249 (1H, dd, /=162, 3.0
Hz, H-2b), 254 (1H, d, /=86 Hz, H-2a), 2.61
(1H, m, H-11), 283 (1H, dd, /=124, 5.6 Hz,
H9a), 3.12 (AH, m, H-1), 3.75 (1H, m, H-8),
393 (1H, dd, /=9.1, 9.0 Hz, H-6), 475 (1H, s,
H-14b), 5.06 (1H, s, H-14a); “C-NMR (125 MHz,
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CDClL) & : 3956 (C-1), 43.64 (C-2), 21912 (C-
3), 47.34 (C-4), 5137 (C-5), 83.24 (C-6), 53.95
(C-7), 75.74 (C-8), 49.19 (C9), 14385 (C-10),
4112 (C-11), 17865 (C-12), 1640 (C-13), 114.89
(C-14), 14.34 (C-15).

Compound 2 — White needles (diethyl ether),
mp 156°C, UV A, (MeOH) 204nm; MS m/z
(EI, 70 eV, rel. int) ; 266 (M*, 9), 248 M*-H,0,
26), 238 (23), 193 (54), 168 (60), 139 (35);
vEBr cm™ 3418 (OH), 2893 (CH), 1745 (lactone),
1297; [0],°=+33.0" (¢ 12, MeOH);” 'H-NMR
(500MHz, CD, OD) & : 117 (3H, d, J=6.5Hz,
H-15), 1.33 (3H, d, /=70 Hz, H-13), 1.68 (1H,
m, H-2b), 1.73 (AH, m, H-4), 1.90 (1H, m, H-
7), 1.93 (1H, m, H-5), 2.05 (1H, m, H-2a), 2.08
(1H, m, H9b), 258 (1H, m, H-11), 271 (H,
dd, /=123, 425 Hz, H9a), 2.82 (1H, m, H-1),
356 (1H, m, H-8), 360 (IH, m, H-3), 3.94
(1H, dd, /=102, 102 Hz, H-6), 498 (1H, d,
J=2.2 Hz, H-14b), 500 (1H, d, J=53 Hz, H-
142); C-NMR (125 MHz, CD,0D) & ; 43.56 (C-
1), 3553 (C-2), 79.10 (C-3), 4822 (C-4), 52.27
(C-5), 83.87 (C-6), 60.03 (C-7), 77.10 (C-8),
4891 (C-9), 146.31 (C-10), 43.51 (C-11), 181.87
(C-12), 16.77 (C-13), 115.08 (C-14), 18.84 (C-15)
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Compound 1> Wj219] AAEAX (mp 179°C, dec)
O2 10% Bl ojsle] Aoz wAEglon] R
spectrum® A & 3494 cm’ o)A hydroxyl719} 1738
c'olA 2718) carbonyl group B1E 9l
Mass spectrumolX|= m/z 2649141 molecular ion
peakZ LERNRITE 'H-NMR spectrumelld § 1.239)
x12] 3HE9] doublet (J=6.3 Hz)a § 1.44¢] 3HE
9] doublet J=7.0 Hz)e] Ztz} 13, 1581 2] methyl
proton® 2 FAF o™ § 4.75, 5.068] ARG R
shifte]o] YER = 2HES] singlet signal2FE 171
2] exo-methylene”| 2 3498 = It “C-NMReA|
% 1570 9] carbon signale] FHEEAI, § 219.12,
178.659141 2702] carbonyl71ell 71218= signalst §
114.89914] C-14°141 7IR181= exo-methyleneg #<91
g 4 IAth DEPT spectrumelir 2702 methyl,
3702] methylene, 77012 methine carbon signalS-
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#EE & J4Y. ol¢}t 22 AHEE 53 com-
pound 1¢] ¥x14& C . H, 0,2 4 5 AU
BC-'H COSY spectrumol A& vinylic methylene 1
7N}t endo-methylene 2707} EA13He Lgton, 'H-
'H COSY spectrumo]A] H-13 (8 1.44)Lvicinal
proton H-11 (3 2.61)34, H-11& H-7 (¢ 223~
2200 FAAAE BYon H72 Q- H6 (6
3.93) % H-8 (8 3.75)%4 cross peak® H$3 H-8
2 H-9ahb (5 2.83, 223~2297 FAFAS e}
Y o o) w3 peaks gtk EF H-73
sl J= H-62 3 X)) H5 (6 2.23~2.29)
# JRARAZ B9eH, H-59 vicinal proton?] H-
4 (8 2.23~2.29), H-1 (3 3123} <k AAaAE
Btk H12 H2 G 250 23 peakE Ho],
H-4= H-15 (5 1.23) methyl”)¢} AAAAE B4T)
8 2.23~2299) 4-H (HOb, 5, 7, 47} B3 Vo=
FR3 43} ghaof] o3 Ao o]Fojx]x] ke B
o] ARE 7] 28] HMBC(Fig. )= long range
couplingg #&sle] compound 18] 72 3% &
I} 8-hydroxy-3-keto-10(14)-guaien-12,6-olide &  Juri-
nea maxima, Cynara scolymus 59 2Eojx X&)
# guaianolide?] isoamberboin (maximolide)®*?< 2
FH3I0eH, o] RHEe majgoldE Lo
e Basls Aotk

Compound 2% #1A1e] 444 (mp 156°C)o=
10% 734 st Fedoz dAaEHgon, IR
spectrum®l] 4] 1754 cm™@] carbonyl group®} 3418
cm™9] hydroxyl groupe] =3, mass spec-
trumI A= m/z 266914 molecular ion peakE M}
EhgiEh. 'H-NMR spectrumoli*] § 1.17¢14¢] 3H
9] doublet J=6.5 Hz)7 § 1.339) 3HE2] dou-

Fig. 1. Chemical Structures of the Isolated Com-
pounds and HMBC Correlations of Compound 1.
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blet (J=7.0 Hz)2 Ztz} 13, 158H2] methyl proton
o] A=Y, § 4989 AAFOE shiftslo] Vet
v 2HES signal2 FH 119 ero-methylene”]
£ 4% 5 9o}k "CNMROIA & 15709 carbon
signale] FFAEYZ, § 181.8& carbonyl’]el] 71913}
£ signal®} § 115082 C-14914 7103k= exo-
methyleneg &% 4 Uch. DEPT spectrumel
A 2714] methyl, 3782] methylene, 8712] methine
carbon signals #&T 4= J3ith. o9 e AAE
< 53 compound 2¢] ¥A4& C H,0= F4T
% 9dvh. BC-1H COSY spectrumolA& vinylic
methylene 1719} endo-methylene 27171 SA%-2 &
gtom 'H-'H COSY spectrumellA] H-13 ¢ 1.33)
< vicinal proton H-11 (8 2.58)}, H-112 H-7 (6
1907 2AAAE Bgen H-7& AdFHE H6 6
394) 2 H-8 (3 3.56)3 cross peaks 23 H-8
< H9ahb (B 2.08, 2.71)3 FAAAE Y H-
9a/be= allylic 91Xl = H-14ab (8 4.98, 5.00)4
2} peakES Hen T3k H-14abe allylic posi-
tiond] H-1 (5 28235 T peakS BT H1L
Q1Ma 91x)e] Hb5 (5 1.93), H2ab (5 168, 2.05)
E3 AAAAE BRgen, H-59 vicinal protond!
H-4 @ 1.73) 2 H-63} cross peaks BAch. H4S
H-3 (¢ 360) 2 H-15(6 1179t Al peakE H.o]
1, H-3& 238l H-2ah9 AAAAE BHoz
A compound 29| F+ZE BT ¢ AUtk 2 A
# compound 2% 3,8-dihydroxy-10(14)-guaien-12,6-
olide®}™ Macroclinidium trilobum, Vernonia prof-
uga 59 AE2RE 2|9 isolipidiol* "% Aoz
s en o] ik GA] wEEoldME Ao
2 Bose s3Eelth

4 £

wz]Ejo](Youngia japonica)e] 2E3lshd A& 4
TE 2oz waole] I2E MeOHE FE3lo
AL A~ZE ethyl acetateZ SUiEZs} o 714
Sl 242 silica gel column chromatography S
HEAA = HI NEAAEE ol&std 2%9
sesquiterpenoid lactoneA] SIHES EE5ITh ©)&
RMEE i, 2% s 44, 1ID-NMR,
2D-NMR, MS, IR 59| spectral data 52 HAE?%
A3}, compound 17} 2 € U} guaianolided ses-
quiterpene lactoneo|™ ZFz} isoamberboin#} isolip-
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