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Abstract — Extensive phytochemical investigation of the methanol extract from the whole plant of Youngia japonica (Aster-
aceae) led us to the isolation of a new guaiane-type sesquiterpene (1), together with three related guaianolides, young-
iajaponicoside A (2), crepiside H (3) and crepeside E (4). The chemical structure of 1 was elucidated by the aid of spectroscopic
analyses including 2D-NMR experiments (COSY, HMBC, HMQC and ROESY). The isolated components (1-4) were eval-
uated for the inhibitory effect on the proliferation of four cultured human tumor cell lines such as A549, SK-OV-3, SK-MEL-

2 and HCT-15, in vitro.
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Isolated components from Youngia japonica

Brucker®] AM-300, AMX-5003} AVANCE-8002- o83}
=243l ). Column packing A 5.2+ silica gel(230-400
mesh, Merck, Germany)®} LiChroprep RP-18(40-63 pm,
Merck, Germany)2 A3, TLC plate= Kiesel gel 60
F,5,(0.25 mm, Merck, Germany)E A-8-3}51th.

F£ gl Hg| - mzjo] AXx 9 kg2 MeOH 90 Lo 3
A A A2 17U F230TE FEES AR o
3t T RS 79 FF531] MeOH F=2= 14 kg2 &
ATH MeOH FE&< A4 20 LE 71sle] AR 5,
F%2] CH,CL, EtOAc ¥ #»-BuOHZ THAZ o2 & &
gslo] CH,Cl, 8% 278 g, EtOAc 35 20 g, n-BuOH
F3E 120¢ © H,05 890 g& AUt} ©|5 EtOAc 3
= 20 g< silica gel column chromatography(100% CH,Cl,,
CH,Cl, MeOH = 10: 1,5: 1,3 : 1, 1 : NE AA 5}
7he] EE(Fr. 1 - Fr. Vo2 U5tk #9 Fr. 25 tHA]
RP-18& A= AME-3lal WgkE: 84 (20 - 60%)y= 8=
Ho 2 ALME3lA] stepwise gradient column chromatography
£ sk 779 AR (Fr. 21 - Fr. 27)2 2 Ut
°]& F Fr. 21 ¥ Fr. 242 3¢ 7z} 319 2(13 mg) ¥
SIRHE 1(37 me)e BUoH, 79 Fr. 49} Fr. 62 22t &
3t WHH O 2 RP-18 column chromatographyS HHa-3}o]
3ok 3(201 mg) B 3}9HE 4227 me)s FEl Skt

SlgE 1 Crepiside K- HR-ESI-MS m/z: 581.2003
[M+Na]'(calculated  581.1993); [a],=+3.0 (¢ 0.185,
MeOH); 'H-NMR (800 MHz, pyridine-d;) &: 2.11 (1H, m,

H-2b), 2.33 (1H, m, H-2a), 2.38 (1H, dd, J = 13.6, 4.0
Hz, H-9b), 2.70 (1H, dd, J = 13.6, 4.8 Hz, H-9a), 2.80
(1H, t, J = 9.6 Hz, H-5), 2.92 (1H, q, J = 8.8 Hz, H-1),
3.11 (1H, m, H-7), 3.79 (1H, d, J = 15.5 Hz, H-T'a), 3.76
(1H, d, J = 15.5 Hz, H-7b), 3.97 (1H, m, Glc H-5), 4.02
(1H, m, H-8), 4.04 (IH, m, Glc H-6b), 4.08 (1H, dd, J =
9.6, 7.2 Hz, Glc H-2), 4.14 (1H, br d, J = 11.2 Hz, Glc
H-6a), 4.32 (1H, dd, J = 9.6, 8.8 Hz, Glc H-3), 4.57 (1H,
t, J = 9.6 Hz, H-6), 4.82 (IH, t, J = 6.4 Hz, H-3), 5.06
(1H, d, J = 72 Hz, Glc H-1), 5.07 (1H, br s, H-14b),
5.14 (1H, br s, H-14a), 5.60 (1H, br s, H-15b), 5.69 (1H,
dd, J = 9.6, 8.8 Hz, Glc H-4), 5.76 (1H, br s, H-15a),
6.40 (1H, m, H-13b), 6.46 (1H, m, H-13a), 7.12 2H, d, J
= 8.0 Hz, H-3', 5", 7.36 (2H, d, J = 8.0 Hz, H-2, 6');
BC-NMR (200 MHz, pyridine-d;) : Table 1.

51812 2 Youngiajaponicoside A —'H-NMR (300
MHz, acetone-dy) &: 2.75 (IH, dd, J = 13.7, 5.0 Hz, H-
9), 2.85 (I1H, m, H-7), 2.80 (1H, m, H-5), 3.04 (IH, q, J
= 9.1 Hz, H-1), 391 (1H, m, H-8), 3.58 (2H, s, H-7",
431 (IH, dd, J = 10.5, 9.1 Hz, H-6), 4.59 (IH, d, J =
7.8 Hz, Glc H-1), 494 (1H, d, J = 1.8 Hz, H-14b), 5.01
(1H, dd, J = 9.4, 9.2 Hz, Glc H-3), 5.10 (1H, d, J = 1.8
Hz H-14b), 537 (1H, d, J = 10.0 Hz, H-15), 5.08 (1H, d,
J = 1.8 Hz, H-14a), 6.04 (1H, m, H-13b), 6.90 (1H, m,
H-13a), 6.76 (2H, d, J = 8.4 Hz, H-3', 5"), 7.13 2H, d, J



Vol 41, No. 2, 2010

= 8.4 Hz, H-2', 6'); BC.NMR (75 MHz, acetone-d,) :
Table 1.

slgtE 3 Crepiside H—ESI-MS m/z: 557.3 [M-HJ;
'H-NMR (500 MHz, pyridine-d;) &: 2.19 (1H, ddd, J =
14.0, 9.0, 6.0 Hz, H-2b), 2.42 (1H, m, H-2a), 2.47 (1H,
dd, J = 13.5, 4.5 Hz, H9b), 2.84 (1H, dd, J = 13.5, 5.0
Hz, H-9a), 2.86 (1H, dd, J = 10.0, 9.0 Hz, H-5), 3.03 (1H,
q, J = 9.0 Hz, H-1), 3.14 (IH, m, H-7), 3.76 (2H, d, J =
2.5 Hz, H-7"), 4.05 (1H, m, H-8), 4.05 (1H, m, Glc H-4),
4.05 (I1H, m, Glec H-2), 405 (1H, m, Glc H-5), 421 (1H,
m, Glc H-3), 451 (1H, dd, J = 10.5, 9.5 Hz, H-6), 4.78
(1H, m, Glc H-6), 4.82 (1H, dd, J = 7.5, 6.0 Hz, H-3),

Table I. °C-NMR data of 1-4

19 2" 37 4
1 46.5 46.6 46.5 46.4
2 38.7 38.7 39.0 38.9
3 80.9 80.8 81.4 81.0
4 150.3 150.2 150.6 150.7
5 52.5 52.5 52.5 524
6 79.3 79.1 79.5 79.5
7 51.4 51.2 51.5 51.5
8 72.5 72.6 72.2 72.2
9 43.0 42.5 43.4 43.2
10 144.1 144.8 144.9 144.9
11 1411 141.0 141.0 141.1
12 170.6 170.0 170.7 170.7
13 122.1 121.5 122.1 122.2
14 116.7 116.6 116.8 116.8
15 115.1 114.7 115.0 114.8
Sugar moiety
G-1 103.3 102.3 104.1 104.3
G-2 75.8 732 75.6 75.8
G-3 76.1 79.1 75.6 79.1
G-4 73.3 69.9 72.6 72.6
G-5 76.4 77.4 78.7 79.0
G-6 62.5 62.6 65.6 63.3
p-hydroxyphenylacetic acid moiety
1 125.7 126.3 125.8
2,6 131.5 131.3 131.5
3,5 116.7 115.9 116.9
4 158.4 157.1 158.5
7 41.2 40.7 411
8 172.3 172.1 172.7

b)

Yin pyridine-d; solution, in acetone-d, solution
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5.05 (1H, d, J = 11.5 Hz, Glc H-6), 5.01 (1H, d, J = 8.0
Hz, Glc H-1), 5.11 (1H, br s, H-14b), 5.21 (1H, br s, H-
14a), 5.62 (1H, br s, H-15b), 5.76 (1H, br s, H-15a), 6.41
(IH, m, H-13b), 6.48 (1H, m, H-13a), 7.15 2H, d, J =
8.5 Hz, H-3, 5, 7.37 (2H, d, J = 8.5 Hz, H-2', 6); "C-
NMR (125 MHz, pyridine-d;) : Table I.

3}8lE 4 Crepiside E —ESI-MS m/z: 4232 [M-HJ;
'H-NMR (300 MHz, pyridine-d;) &: 2.16 (1H, m, H-2b),
2.37 (1H, m, H-2a), 242 (1H, m, H-9b), 2.77 (1H, m, H-
9a), 2.82 (IH, m, H-5), 294 (1H, q, J = 8.9 Hz, H-1),
3.13 (1H, m, H-7), 4.01 (1H, m, H-8), 4.01 (1H, m, Glc
H-5), 4.12 (1H, dd, J = 8.2, 7.8 Hz, Glc H-2), 4.28 (1H,
m, Glc H-3), 428 (IH, m, Glc H-4), 442 (1H, dd, J =
11.6, 4.6 Hz, Glc H-6a), 4.55 (1H, m, Glc H-6b), 4.58
(1H, dd, J = 10.6, 8.6 Hz, H-6), 4.87 (1H, t, J = 6.9 Hz,
H-3), 5.08 (1H, br s, H-14a), 5.11 (1H, d, J = 7.8 Hz,
Glc H-1), 5.15 (1H, br s, H-14b), 5.61 (1H, br s, H-15a),
5.81 (1H, br s, H-15b), 6.41 (1H, m, H-13a), 6.48 (1H,
m, H-13b); BC-NMR (75 MHz, pyridine-d;) : Table 1.

M ZA! XMaEHM (in vitro cytotoxicity)e]l E& — 2
o A3 UM EFELS AS49(non small cell lung
carcinoma), SK-OV-3(adenocarcinoma, ovary malignant
ascites), SK-MEL-2 (malignant melanoma, metastasis to
skin of thigh), HCT-15(colon adenocarcinoma) ©]™ $PA|3E
£ 5% human origin tumor cell lines24, 1]=12] =9
AFLINCHEFE FFo} h=s)etaAol A Alhul
& T A AREReH AE FAA S NCI
protocolol] W} A&t

o

23 9 DE

SIetE 12 AR E A HR-ESI-MS m/z: 581.2003
[M+Na] (calculated 581.1993)¢] #535H4 WhiS Ealo] £
AR20] CoHy, 0,92 & 4= 2™, DEPT experiments
%38t 7719 methylene, 15711 2] methine, Z22] 3L 771 2]
quaternary carbons 2H¢18+% Tk PC-NMR dataoll 4] y-
lactone carbonyl®] 5221 § 170.6 (C-12), 79.3 (C-6)=
#FsI9eH, 'H-NMR =3 EZoA Uehd H-5 (o), H-
6 (B), H-7 ()¢] chemical shift ¥ coupling patternS 53}
o] guaiane”ll sesquiterpene lactone®] 7]HE-ZA S F=T 5=
AL, EATE Ba FelstAtt. 'H-NMR dataoll A 8
6.46 (1H, m, H-13a), 6.40 (1H, m, H-13b), 5.76 (1H, s,
H-15a), 5.60 (1H, s, H-15b), 5.14 (1H, s, H-14a), 5.07
(1H, s, H-14b)2} "C-NMR datallA] § 122.1 (C-13), 116.7
(C-14), 115.1 (C-15)°14] 3719] exomethylene &35
1313 3L, AD-glcopyranosyl moiety®] 5421 3|3 §
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103.3, 758, 76.1, 733, 764, 6255 X3} AD-
glucopyranosyl X|3719] EAE RIS TE 2 9] § 7.36
(2H, d, J = 8.0 Hz, H-2', 6", 7.12 (2H, d, J = 8.0 Hz, H-
3", 5", 3.77 (1H, dd, J = 16.0, 10.4 Hz, H-7)ol|A] &2
proton signats-S £31%'98- E3] p-hydroxyphenylacetyl 71
o 71218k= Faz It webr 315HE 1 guaiane
7]3+20) glucopyranosyl 719} p-hydroxyphenylacetyl 71
7t AGE sHEE A Ao 7t X819 A
=] 2 AgAS HMBC spectrums 53ke] Eelslsioh.
= 8 5.06 (1H, d, J = 72 Hz)®] anomeric proton®] &
80.9¢] C-33} correlationdl= A2 F319 glucose= C-3 9
Z]¢] hydroxy 719l Bglycoside A% FEZ £, Glc
H-4 (5 5.69)¢} C-8' (8§ 172.3)°] A& correlationd}32 1]
p-hydroxyphenylacetyl group2 glucose®] 4% hydroxy 7|
o ester 23S 3t U5 GRS = ATk olof 2
A ARE Tl SjHE 19 SRS 34[4-d-
hydroxyphenyl)acetyl-#D-glucopyranosyl]oxy-8a-hydroxy-
ouaia-4(15),10(14),11(13)-trien-12,6a-0lide© 2 7254 3}
St 33 12 TR A3 Wmeol(Y, japonica)Z
Ble 28 Ado2HE Ao a9 Asig== W
S50 crepiside K= *W3i3irt. g1 SIgHE 11> MeOH
T 718wl EAGENE 1 F o] 4717 B A
p-hydroxyphenylacetyl X717} o|&=]o] S15HE- 4(crepiside
E)Z H3lE AU F& p-hydroxyphenylacetyl group©]
glucose®] 6 91X = migration o] 3= 3(crepiside H)
o2 HeE AT}

3 2 v 2224 'HNMR 2 "CNMR &
48H data7t SHeHE 13} vl FAKSE 0= Kot gt
13} 70| glucose 2 p-hydroxyphenylacetyl X375 7}
3L )= guaianeA] sesquiterpene lactone SIFEUS F5
b 5= 9l 3198 2+ 'H-NMR, "C-NMR 2 HMBC
2~HEYS WHs] #2493 Z3} p-hydroxyphenylacetyl
group®] glucose 3% hydroxy 719l A% yongiajaponicoside
ASt AFR= A L 5 At

SIEE 3 A |3 EdEA ESI-MSE B3t b
2o] C,H;,0,8% & % Je™, 'H-NMR 2 "C-NMR
T 4 data GA] SFHE 19 SIREE 2 9 WS- fAE
sto] SigtE 3 JA] st 29 2] gt 19] %0l
Az F2 & 5 Ut 39E 39 'HNMR 2 PC-NMR
2 HMBC 29 EHS Ads| 243 23 319 32 p-
hydroxyphenylacetyl group®| glucose 681 hydroxy 7]ol 2
39 crepiside H2 438"

315HE 4= 3 qumO 24 ESI-MSE Edle] #1124
o] C,H0,8<S & & 3o, 3% 129 "C-NMR
spectrum3} H|3E A3} 19] glucose 68 X9 B2 p-
hydroxylphenylacetyl groupll 71913+ § 172.3 (C-8'), 158.4

o
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(C4Y, 131.5 (C-2,, 6", 125.7 (C-1"), 116.7 (C-3', 5", 41.2
(C-7) F=27} PE AL g2l & 5 e, P"C.NMRF}
'H-NMR data 71E9] #d 3} v)wsle] o] sgE<
crepiside EZ &7 3131t}

A Hal9 33E (14952 2+ SRB assayH ol weh
A549(non small cell lung carcinoma), SK-OV-3(adenocarcinoma,
ovary malignant ascites), SK-MEL-2(malignant melanoma,
metastasis to skin of thigh), HCT-15 (colon adenocarcinoma)
T 459 & AEF ANEFH Alaes S 2 4
7, (1452 25 ZE A EF tiste] 50% Al
FZ2AAS) G52 LERE FE(1C,)7F 40 uM ooz
epste.

33 E(1-4)9} 7ol FEAFZ a-methylene y-lactone
moiety”} EABR= sesquiterpene =SS YHEY FFH
of Zgglo] tiit-E-e] ATl thete] A3 Al xS
£ YERE Zo] dukAdl FAE deA dou” sighE
(1-4)] Aol e Ex20] EA5k= glucoseZ Hr| o}
A E SAA a5 0] Hofg Ao w ALRET

A A

o] A= gl 27 1Ed+3] A7 H FEA+
AP «ab 7] ) ARG (A S S120808L
1101104)°] 0] AL wro} et AFAF= ol 7+
AR=FUTh

olgs
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