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A new Cytotoxic Triterpene Hydroperoxide from the
Aerial Part of Youngia japowica

Won Bin Lee, Hak Cheol Kwon, Jae Hun Vi, Sang Un Choi* and Kang Ro Lee*

Natural Products Laboratory, College of Pharmacy, SungKyunKwan University, Suwon 440-746, Korea
*Korea Research Institute of Chemical Technology, Daejon 305-600, Korea

Abstract — A new cytotoxic triterpene hydroperoxide (3) was isolated from the methylene chloride extract of the aerial
part of Youngia japonica together with four known triterpenes (1, 2, 4 and 5). Their structures were identified by
means of physico-chemical and spectral data to be B-amyrin acetate (1), taraxasterol (2), 2lo-hydroperoxy-tarax-
asterol (3), oleanolic acid (4) and ursolic acid (5). Compounds 3 and 5 showed moderate cytotoxicity against five

tumor cell lines.

Keywords [ Youngia japonica, compositae, triterpene, 21a-Hydroperoxy-taraxasterol, cytotoxicity

ke 78t (Compositae)®} SHFa o] 224, Hzs) B
k) (e R sl vty dhdellME 77
gl 44, 494, F71, L2749F, 9ust ¥ 5
o) A geo AMg3lod ghehl?

wayolo| #et AFAT+ sesquiterpene, triterpene,
saponin ¥ alkaloid S°] B1¥ vir} Yok ¥

£ Ao E 9zt s AN ERTE AR AR
& Arste] 21 1o, 58] =3kt A5 S49EE v
A ATsted @3 QUrkS? ZuhRpAY st} Bl gk Al
ARl A% Ave] dgke= wewo] %2 methylene chloride

wego] (Youngia japonicays A7ht 5ol &M & =

i

£an

A triterpene s F-2i3l0], o|3ker A4 L vy |EA
Mo F2F e, Eeld ARl st 559 dHEF
off thgje] AlE=4E A7aitt

2 wio] Bk T AR

(A3} 031-290-7710 (¥2) 031-290-8800
(E-mail) krlee@yurim.skku.ac.kr

AR

ez
B APl AR wg|Wo] (Youngia japonicay= 1999 6%
o] ATk Q12 oA Apdsk= A& ARste] A

=4
BHS SKK-99-007)°] Hats]o] ik,

7171 & Algf

748 Gallenkamp melting point apparatus® AMgalo] &3
g.on 'H- 2 BC-NMRE Varian VXR-500 % Brucker
AMX 500 spectrometer @ =74 38t5 ). EL-MS spectrum<
JMS700 JEOL, JAPAN)<r A3} 1, ESI-MS spectrumi=
Quattro II mass spectrometer(Micro Mass, UK) & S35t}
Column chromatography & silica gel<> Kiesel gel 60 (70-230
and 230-400 mesh, ASTM Art. 7734 and 9385, Merck) %
Lichroprep RP-18 Lobar®-A(Merck, 40-63 um)E A8+ 1,
molecular sieve column chromatography 8- packing &2 -
Sephadex LH-20 (Pharmacia)& AHE3}$12™, TLC platew
Kiesel gel 60F,, precoated plate(Art. 5554, Merck)Z A3}



%t}. Preparative HPLC refractive index detector$} UV
detector’} #2% Knauer preperative HPLC model®] Econosil®
silica 10 u (10X250 mm) columng a3l AMGSIACE 2%
9 column chromatography-# S 15AIE,, 716k Aok 1

H EE 59E AREIgd.

=& ¢ 24

2o SAMES wegole] AR 5 kgd A2elA
methylene chloride (CH,CL)E 3% &% F 73} 553}
methylene chloride &% 50 g& 4. CH,CL F2E 5
28 g& CHCl;-MeOH (30: 1914 0: 1799 F&74)e] 7%
42 silica gel(300 g) column chromatography & 2181 4
N BHF1I~FHLZ YAtk F1E8 (17 @& CHCln-
hexane (2:1)~CHCl;-MeOCH (15:1) FEEZ silica gel (250 g)
column chromatographyS 21A181 5709 AE-3(F11~F15)2
Z Wrth F1253 (360 mg)& n-hexane-EtOAc (60: )& &
£ g2 3= silica gel (36 g) column chromatography 9} n-
hexane-EtOAc (99: )2 43 &u}2 3H= prep-HPLC (Econosil®
Silica 10 u, 10X250 mm)Z AAIst] E 110 mgre ¥
3t} F14%8 (7.5 992 CH,Cly-acetone (30: 1)& E58v=
3= silica gel (300 g) column chromatograpy & 141814 771
9] %8 (F141~F147) 22 +3ith. F143@3 gv-8& o n-
hexane-EtOAc (5:1)& & &2 3l silica gel 1209
column chromatography s AAJ81] 57)9] AF-2) (F1431~1435)
°.2 Pr3ith F1432 (110 mg)#-8E n-hexane-EtOAc (9:1)
& 82892 &+ prep-HPLC (Econosil® Silica 10 u, 10 X
250 mm)E A8l 33HE 2 (15 mg)yS Eelaisict. F1435(36
mg)P&Le 97% MeOHZ #2872 3= RP Lobar”-A column
chromato- graphyS AlA|%+ & 97% MeOHZ AZA731 318
E 3 (9 mg)yd EeEit}. F147 (300 mgy&el] thsl n-hexane-
EtOAc(2: )2 #Z&8v2 3l silica gel @5g) column
chromatographyZ AA]3l0] 4709 AR-8 (F1471~71474) 02
W 3 F1471 (30 mgy28S n-hexane-EtOAc (4: )& 5%
o] 2 31= prep-HPLC (Econosil® Silica 10 u, 10X 250 mm)Z
AN SE 4 (8 mgrs E28IITH F1473 (20 mgE &S
n-hexane-EtOAc (3: 1)J&ti2 A3l 3EE 59 mgS 4
St

88}8 1 - white powder, mp. 241°C, EI-MS nvz (rel. int.) :
468 (IM1™, ), 453 (7), 408 ([M-CH3COOH]+, 4), 218 (100), 203
(63), *H-NMR (500 MHz, CDCl3) : & 5.19 (1H, t, /=3.5 Hz, H-
12), 450 (1H, brdd, /=8.5, 16.4 Hz, H-3), 2.06 (3H, s, COCHj;-
3), 1.14 3H, s, H-27), 0.97 (3H, s, H-26), 0.95 (3H, s, H-25),
0.88 (9H, s, H-27, H-29 and H-30), 0.87 (3H, s, H-23), 0.84 (3H,
s, H-28), C-NMR (125 MHz, CDCl,) : Table I

Table I-'3C-NMR data of Compourds 1~3 (125 MHz, CDCly)

Position 1 2 3 4 3%
1 383 38.8 395 385 399
2 236 274 28.2 27.2 29.0
3 81.0 79.0 79.7 79.0 789
4 37.7 389 39.5 388 402
5 55.3 55.4 56.) 55.3 56.7
6 18.3 18.3 19.) 18.3 196
7 326 34.1 34.7 327 34.4
8 39.8 41.0 413 39.3 40.8
9 47.6 50.5 51.1 47.7 489
10 369 372 37.3 37.1 383
11 235 215 22.1 23.0 245
12 121.7 25.6 26.9 122.7 126.4
13 145.2 389 39.3 143.6 140.1
14 41.7 42.1 423 41.7 433
15 284 26.7 27.1 27.7 29.5
16 262 39.2 38.2 234 25.8
17 325 345 345 465 489
18 473 48.7 48.5 411 54.4
19 46.8 38.3 38.7 459 40.3

20 311 154.6 150.5 307 402
21 348 255 85.3 3338 319
22 372 39.4 447 324 38.1
23 28.0 28.0 28.7 281 206
24 16.7 15.4 16... 15.5 17.4
25 15.6 15.9 17.0 15.3 165
26 16.8 16.3 16.6 171 183
27 26.0 14.8 5.4 25.9 247
28 27.0 262 9.4 182.1 180.8
29 333 19.5 28.". 33.0 183
30 23.7 107.1 1285 236 222
co 171.0

COCH; 213

*125 MHz, C;D;N
*PAssignment may be interchanged.

S}EIE 2 — white powder, mp. 225°C, EI-MS m/z (rel. int.) :
426 (IM]™, 30), 411 (9), 408 (8), 229 (14), 218 (52), 207 (57), 189
(100), 'H-NMR (500 MHz, CDCly) : & 4.62 (2H, dt, /=83, 2.2
Hz, H-30), 3.21 (1H, brd, /=10.8 Hz, d-3), 1.03 3H, d, /=6.8
Hz, H-29), 1.03 (3H, s, H-26), 0.98 (3H, s, H-23), 0.94 (3H, s, H-
27), 0.86 (6H, s, H-25 and H-28), 0.78 3H, s, H-24), *C-NMR
(125 MHz, CDCly) : Table I

&}EHE 3 — white powder, mp. 167°C, EI-MS m/z (rel. int.) :
442 (IM-017, 4), 424 (28), 406 (31), 37¢ (21), 363 (31), 229 (13),
207 (15), 203 (43), 189 (32), 187 (40), 173 (34), 134 (75), 121
(100), ESI-MS m/z : 457 [M-H]", H-NVR (500 MHz, CDCly) :
8 7.67 (14, brs, OOH-21), 5.13 (2H, m, H-30), 4.58 (1H, dd,
J=10.0, 4.1 Hz, H-21), 3.21 (1H, dd, /=114, 5.0 Hz, H-3(), 2.18
(1H, brt, J=7.3 Hz, H-19), 1,94 (1H, dd, j=14.7, 10.0 Hz, H-
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22w, 1.17 (3H, d, J=6.8 Hz, H-29), 1.09(1H, dd, /=11.0, 7.3 Hz,
H-18), 1.02 (3H, s, H-26), 0.98 (3H, s, H-23), 0.94 (3H, s, H-27),
0.85 (34, s, H-25), 0.81 (3H, s, H-28), 0.77 (31, s, H-24), BC.
NMR (125 MHz, CDCly) : Table I

E}EIE 4 — white powder, mp. 198°C, EI-MS my/z (rel. int.) :
456 (IM]™, 2), 248 (100), 207 (19), 204(20), 203(85), 189(34), H-
NMR (500 MHz, CDCly) : 8 5.28 (1H, t, J=3.5 Hz, H-12), 3.26
(1H, dd, /=10.6, 4.5 Hz, H-3), 2.83 (1H, dd, /=13.8, 4.3 Hz, H-
18), 1.15 (3H, s, H-29), 1.00, 0.94, 0.92, 0.91, 0.79, 0.77 (each
3H, s, CHy), BC-NMR (125 MHz, CDCl;) : Table I

Slgbg 5 — white powder, mp. 281°C, EI-MS m/z (rel. int.) :
456 (M1, 2), 248 (100), 207 (30), 204 (12), 203 (48), 189 (19),
1H-NMR (500 MHz, C;D:N) : 3 5.48 (1H, t, /=3.5 Hz, H-12),
3.44 (1H, dd, J= 10.0, 5.5 Hz, H-3), 2.63 (1H, d, /=11.4 Hz, H-
18), 1.23 (3H, s, H-23), 1.21 (3H, s, H-27), 1.04 (3H, s, H-26),
1.01 (3H, s, H-24), 0.99 (3H, d, J=6.5 Hz, H-30), 0.93 (3K, 4,
J=65 Hz, H-29), 0.87 (3H, s, H-25) “C-NMR (125 MHz,
CsD:N) : Table I

MZEMAMEH -AE54 HYPL Sulforhodamin-B (SRB)
Bioassay W'8% $-g3l0} sEslstATadM sl A
Hoj] AM-EF QHAIEFE-S A549 (non small cell lung carcinoma),
SK-OV-3 (ademoncarcinoma, ovary malignant ascites), SK-
MEL-2 (malignant melanoma, metastasis to skin of thigh), XF-

Compound 4

Fig. 1 - The Structures of Compounds 1~5 from Youngia japonica

Vol. 46. No. 1. 2002

498(central nerve system tumor) %! HCT-15(conlon ademo-

carcinoma) $°|t}.
Zu g &

SHHE 18 mp. 241°CQ1 8 £44o]1, EIMS A¥EY
(M*, 468) & NMR A~¥HEY g 2HE] E22]E C,,H;,0,2
4383t EIMS 2HEH|A base peak’} m/z 218U &
28 F e ol C-129) C-13 double bondE 7FAI =
amyrin type triterpene®] ¥ ZQ] base peakYE & & U
o2 IHNMR AFEHL FHAQ) triterpene?] FEhS et
W2l 87109 singlet methyl signalo] UER-H= RO Z Ko} o]
3}§HE©] B-amyrin type?] triterpene®]2hE A& Y33t
'H.NMR A#IEY Ag2o]A § 114, 097, 0.95, 0.88 (X3),
0.87, 0.842] singlet peak°llA] 87§12} methyl group= & 2.06
(3H, )4 acetyl groupS & 5 ATH THNMR A5 §
5.19 (1H, t, J=3.5 Hz)ol|A olefinic proton signal I & 4.50
(1H, brdd, J=164, 85Hz)M acetoxy group®] &=
carbinol proton signal& #&& 5= gt BC-NMR ~HEH
A2 2HE § 121.77 5§ 1452004 ©154TE YERAE peaks}
8 17107 8§ 21.39A4] acetoxy group peak E & 81.041A4
acetoxy group®] ¥°] Sli= carbon peakE EF3lq F 32719
signale-S #EE F= USITh o) 717184 Az 9 T

o] E

Compound 5
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Blg 2 o] A9 72 & B-amyrin acetate (3B-acetoxyolean-
12-ene)E AP0

SHHE 2+= mp. 225°CQ) 84 E24do]1, EIMS AHER
(M, 426) & NMR A¥EY A28 EARIE CuH 0
2435k 'HNMR A2HE" A80lA § 1.03, 0.98, 0.94,
0.86, 0.86, 0.789] singlet peak®} & 1.032] doublet peakellA] 7
M2 methyl group2 & & At H-NMR #45.9] § 4.62
(2H, dt, /=83, 2.2 Hz)°lX} exo-methylene proton signal & &
321 (1H, brd, J=10.8)°14 carbinol proton signal& Taet &=
203tk BC-NMR AHEH 225 § 154.647 § 107.1014
o]2A%E JehdE peak® § 79.0¢14 carbinol carbon peak
Z #EE 5 ISk C-12 Yol o]F A o] T cyclic exo-
methylene group®] ZA18h § 1.03%] doublet methyl signal2|
EAE E3lo] FFE 25 taraxasterol® FAN L TAZAL
A7} taraxasterol?] NMR 2158} 315H2 29} zt57) F&s] o
&kt o] 771 A7 9 £d7%E] vlug o] E49
T35 taraxasterol (3B-hydroxy-180H,190-urs-20(30)-ene) =
ARk

3}5HE 3= mp. 167°CY &4 B2)o) 1, peroxide A A]
oko]] oFAS Ve AT EIMS AHEHM-0]", 442),
negative ESI A9 E(M-HJ, 457) ¥ NMR A% g2
FE BAE CyoHy052 8313 'HNMR 28 E3) A3
ol § 1.02, 0.98, 0.94, 0.85, 0.81, 0.77 ppm®| sing'et peaks}
117 3H, d, J=6.8 Hz, H-29)%] peakell 31X 7712} methyl
groupS & § ATk HNMR AE9] § 513904 exo-
methylene proton signal®} & 3.21 (1H, dd, /=114, 5.0 Hz)°l
A carbinol proton signal, § 7.67 (1H, brs)°llAl hydroperoxy
proton signal @ & 458 (1H, dd, /=10.0, 4.1 Hz, H-21)°l| A
hydroperoxy group®] $13]3} proton signal’s 2+t 4= SISIth
BCNMR AHEY A2RE § 15027 § 1185914 exo-
methylene group peak £} § 79.7°1A4] carbinol carbon peak &
#A2g 4= 097, § 85.8904 hydroperoxy group®} B30
carbon peak s #&E F Stk o142 NMR £+ 2lo-
hydroxy-taraxasterol®] data'¥¢} w9 §-A}elic}, F 2§ xjo]
L C-219] chemical shift (§ 85.8)F 21a-hydroxy-taraxasterol
9] C-21 peak (8 71.3)Et} 14.5 ppm HAF O Z shiftd}s 1,
C-229] chemical shift (8 44.7% 4.2 ppm ZAFECE shifts}%]
o}, =3FH, C-209) chemical shift (§ 150.6)%= 21a-hydroxy-
taraxasterol2] C-20 peak (8 156.7)5.t} 6.1 ppm I AFOZ
shiftdldar, C-302] chemical shift (§ 118.5%= 4.9 ppm A
© shiftd}gic). o]#$t AFAlZ hydroperoxy group C-219
2%E)S-S 4819331, HMBC spectrum data(Fig. 2)°4 H-
30, H-192} C-219] correlation®.® hydroperoxy group %]
= 3pysnt. B3 hydroperoxy group?l YAlFEZ= 10 Hz

Hinaeene)

Fig. 2~ The HMBC Correlations of Corrpound 3.

Jo128%& &3] H-217 H-22% diaxial configuration®d & F78
3137, NOESY spectrum datald H-215% H-28] correlation
o} 2= o] hydroperoxy group®] o-ecuatorial form%-& <l
B3t ol4de) 71718 A3t 9 FHw-g) nwe!? o] B9
TZE 2lo-hydroperoxy-taraxasterol (33-hydroxy-21o-hydro-
peroxy-18aH,190-urs-20(30)-ene)2 A%/513ic}, o] B2 A
A obx] Bard upr} Q= EFolr-

3HEHE 44 mp. 198°Ce! E4 E/te]a, EIMS A9 EY
(M*, 456) & NMR AHEZ A5 28] FAMAE Cyl,50,2
#3830k 53 EIMS A¥E oA hase peak”} m/z 2489
< 33 = Y=t ol C-128F C-13 double bondi: 7]
1= ursane ¥ oleanane type triterrene® W& A <) base
peakdlS & 4= Jgith. 'H-NMR AHE]S H3AR] triterpene
o] HepE eIl 7709 singlet methy! signalo] viER =
2102 Hol o] 3}¥HE0| oleanane typed] triterpene]th= A
& 2489k H-NMR AHE 824 § 1.15, 1.00, 0.94,
0.92, 091, 0.79, 0.772] singlet peakZ 7712} methyl group<
ok 4= Qlolt, 'H-NMR #F&9] § 5.28 ((H, t, /=3.5 Hz, H-12)
ol olefinic proton signal ¥ & 2.82 (1H, dd, /=134, 4.3
Hz, H-18)2] methine proton signal, & 3.26 (1H, dd, ]=10.6,
4.5 Hz, H-3)*|A] carbinol proton sign:1-g #3234 At
BC.NMR AHEZ (82 8E § 12273 § 1436904 o532
& VERR= peaks)l § 182.1904 carbonyl carbon peak L §
79.09114] cabinol carbon peakZ TAE = ART} )42 717
A4 dn 9 F39e] vz o] EFY) 2F oleanolic acid
(3B-hydroxyolean-12-en-28-oic acid)® 2% 8tit}. 1617

3HHE 54 mp. 281°CR) 34 £3-do 11, EIMS A~ EY
M*, 456) & NMR AHEY A Z2FE] 522 Ty H, 0.5 F
Aslait). =3 EIMS 2~ E> oA 315hE 49} 0] ru/z 248
o] #&EHNT 6719 singlet methyl signal 3+ 271¢] doublet
methyl signal 2 H.o} o] 3%-40] ursane type?] triverpene

¢
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Table II - Cytotoxicity of Compounds 1~5

EDs,y values*
Cancer cell line A549  SK-OV-3 SK-MEL- XF498 HCT15
compounds 2

1 >100 >100 >100 >100 >10.0
2 >100 >100 >100 >100 >10.0
3 3.74 3.40 2.53 3.66 3.34
4 5.86 1140 >100 >10.0 >10.0
5 3.61 2.81 2.67 3.93 3.87

Doxorubicin 0.12 0.13 0.11 0.23 2.40

*EDjg, value of compound against each cancer cell line, which was
defined as a concentration (ug/m/) that caused 50% inhibition of
cell growth in vitro.

ojgh= A& AUt 'HNMR AHEY RzolA § 1.23,
1.21, 1.04, 1.01, 0.872) singlet peak$} & 0.93, 0.872] doublet
peak? 77H] methyl groups ¢t = ATk 'H-NMR #}2.2) §
548 (1H, t, J=3.5 Hz, H-12)ll 4 olefinic proton signal % §
263 (1H, d, /=114 Hz, H-18)%] methine proton signal, & 3.44
(1H, dd, /=10.0, 55 Hz, H-3)*|*] carbinol proton signalsr T2
& 4= 9lolrh. BC-NMR AFEH dataZHE § 12643} § 140.1
of|A o]FZAE-E YE:= peak®} § 180.891A4] carbonyl carbon
peak 2 8 79.091A cabinol carbon peak: 28 4= Ql3iTh. o]
39 717184 A 9 #3ine] vjnE o] £ 2% ursolic
acid (B-hydroxyrus-12-en-28-oic acid)s Z73s}ic}. 1#19

¥ el st 552 GHTTF o] 83 A=A
A7A S3HE 19 2% 10 pg/ml olslelME B49E veRy)
A gkgkont, 3HekE 3 9 59) A9 EDgake] 2.53~3.93 pg/
m/E B et MEEAE UERTH (Table ID).
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