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 E OISR R AR RIAL 2 o SR TG M . AT R T 2 Fh (35 B R (R RP-Cg | Sephadex
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Terpenes from Carpesium abrotanoides L. and their anti-tumor activity
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Abstract : Nine terpenoids were isolated from the petroleum ether extract of Carpesium abrotanoides L. by various column chro-
matography. Their structures were identified as 8-hydroxy-9, 10-diisobutyryloxy-thymol (1) ,8,10-dihydroxy-9-isobutyryloxy-
thymol (2),9-hydroxy-thymol (3) ,10-hydroxy-8 ,9-dioxy-isopropylidene-thymol (4) ,8-hydroxy-9,10-dioxy-isopropylidene-
thymol (5),(3R,6R,7E)-3-hydroxy-4,7-megastigmadien-9-one (6) ,blumenol A (7) ,4-(3-oxobut-l-enylidene)-3,5,5-tri-
methylceyclohex-2-en-1-one (8) ,loliolide (9) by analysis of their NMR and MS data as well as by comparison with the litera-
ture. All the above compounds were isolated from C. abrotanoides for the first time ,among which 3-8 were identified from this
genus for the first time. All isolated compounds exhibited in vitro cytotoxicity against the HL60, A549 ,SMMC7721 ,MCF7 and
SW480 cell line at the concertration of 40 wM. In addition, compound 2 displayed significant anti-tumor activity MCF-7,
SW480 ,with the inhibitory rates are 72% and 81% ,respectively.

Key words: Carpesium abrotanoides L. ;monoterpene ; sesquiterpene ; anti-tumor activity
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G, BTG W LB T EE Y
JR LR, X250 4 A 3 TR B E .

R itt— 2R AR A S TR AR sl S
WEALEWTEEA AT o AT HoA kS
B oAz B o3 B ARSI G PE AT AR -, AT R
& 45 25 R E TR 15 MRk i I & 5 R A4 —
FE ISR o
1 #MRl5AZ%

1.1 {XEE5##

Bruker AV 500 MHz 600 MHz 1% 800 MHz #% i
AR (TMS N FR) 5 Agilent UPLC/Q-Tof & it Bk
FIA; & HE HPLC-20 AT; (4354324 Capecell Pack MG
I1(4.6 mm x250 mm,5 wm) ,Shim-Pack GIS(10 mm
%250 mm,5 pum) ;Multiskan FC-Thermo Z I GE bR
e

ke \GF 254 2Rk AR (7 Bk T
J7) s e AH3EE} Lichroprep RP-18 gel (40-63 pum) (i
FE R /0 7] ) 3 MCT 3208} MCI-gel-CHP20 P( H A =
ZEONT)) 3 BERE Sephadex LH-20 ( Pharmacia UNEIDIS
W AAFR 10% iR CBERT 5% B B, 55) Wil fa
A E R,

RAKET 2019 4F 10 Al [ LN i fE X
E TR 2T, 2 v R A B B B AR ) B 9 o 7R
MANIIE SR B Y 58 A Carpesium abrotanoides L. {4
F bR (No. H20191027 ) BLORAF T R} B B 1]
T YIRIE G IR ) Ak 27 5 VO SRR A 9 DR AR 2 ) FH L
1.2 HAakk

H oIl s ( HL60 ) | Jili 4 ( AS49 ) . JiF ¥
(SMMC7721) FLARIE (MCF7 ) L) K 25 g s ( SW480 )
17 ph v L RL 2 Bt L PR A T 5% 9T DR SR 245 40 3 A s
HO R
1.3 ZIWH*

1.3.1 RELHB

TR KRG 10 kg, ByrSs BN R
B =K, BRI R 75 R e 4, 15 2 H R iR
o WRFLKIRES MK R Ak LR R
FOE T REAEHL, P Ak 25 0 250. 7 g AR L
1 THEREZ (200 ~ 300 H ) #EATHE 24T, A ik 73 R
(100: 1—1: 1) BEEEVEME 15 27N 53 (Fr. 1 ~6)

Fr.3 203 14.7 g 4 MCI 2 HrH:, -7k (30%
—100% ) %6 B PEL, A5 8 L33 (Fr. 3.1 ~3.7),
Fr.3.3 & " @ W hi/HEE(1: 1,V/V) Sephadex LH-
20 BRI IYES , P22 45 HPLC 4lifk (80% HIEEK,

PREAFE] 10.5 min) , A BIfLE5Y) 1(6.1 mg), Fr.
3.4 ShERAESTE, LA R O R TR (25 1-5¢
1) BB EE VR P28 % HPLC 4fifk (38% Z.JiE7K ,
PREEBTTE] 35 min) , 13259 5(3.2 mg) . Fr.3.6
2 R HE AL )2 HT L RP-C g F1 HI B Sephadex LH-20
EERe oAb, 133654 4(10.9 mg) 7(5.6 mg)

Fr.5 2047 49.0 g 4 MCI ZH#74:, B EE-7K (10%
—100% ) B B Ve, 45 8] 14> (Fr. 5.1 ~5.5)
Fr.5. 1 &b A0k PN ER (30 1—5: 1) B EEVEI, 1
2221248045 HPLC 414k (50% 25K, 4% B3 B[] 10,12
min) , {5 E{L 54 3(4.2 mg) 6(4.3 mg), Fr.5.2
25 IR R R J2 0 R B I A S, PR
HPLC 4lifk (35% R /K, PR EF I ] 31 min) , 15 24k
E8(4.1 mg), Fr.5.3 Zepk A7 ihBE/ AR (25: 1—
5:1) BREEVENL, 2221 il & HPLC 4lifk (50% HI i
K AR BT [E] 65 min) ,f5 259 9(4.3 mg) ., Fr
5.4 28 WIBEBE S 43 25 A il £ HPLC 2li4k (49% &

K AR EAETTE] 11,5 min) 32659 2(2.8 mg) .
1.3.2 B iE K -MTS %

I 10% B9 16 4 135 15 97 W ( DMEM 5, RMPI
1640 ) Bt i 2R 20 i 2 9, LAAEFL 3 000 ~ 15 000 4
YR 2] 96 FLAR , B FLAARFL 100 WL, 41 AE 75 $L 00
12 ~24 h #:F08555 .t W H DMSO ¥ fi 8 ik
AP R 40 WM VR BE AT R, B fLAAR TS
200 L, B FEEE 3 N E AL, 37 CHF548 h
J& , WS RE A B 7L NS5 R, AL in MTS %53 20 pL
FEEFEW 100 L BiF 45 100 pl K557 LG,
FEALN 20 pL i MTS % ; 1% 3 % A E fL (MTS
VW 20 pL MR SR 100 wL ARG , dkEei E
2 ~4 h R e s AT I e eI (OD) o i
$£492 nm K, ZUREE RS HAS L OD ., i
F1(DDP) I AZ I (taxol ) S BHYEAL G W, B 2H 5
B ST B A =R HAN R AT EE , H Excel 4K
PTG o M AL B, G5 SR DA = FRifE2E RN

R E = (2H4-F¥ 0D 14-5 541 OD

1)/ G4a-F3 0D 44 ] x 100%
2 43
2.1 #HEE

el TRy ; ESI-MS: m/z 361 [M +
Nal]*, 43 F= CyHy Oy ;'H NMR (500 MHz, CDCI,)
5:6.89(1H,d,J = 8.0 Hz,H-5),6.70(1H, s, H-
2),6.64(1H,dd,J = 8.0,1.8 Hz,H-6) ,4.45(4H,
dd,J = 18.7,12.0 Hz,H9,H-10) ,2.57(2H, m, H-
2/ H2'"),2.27(3H,s,7-CH,),1.12(12H,d, ] =
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7.0 Hz,3",3"",3",3""-CH, ) ;" C NMR (125 MHz,
CDCl,)8:140.1(s,C-1),118.6(d,C2),156.6 (s,
C-3),118.7(s,C4),126.5(d,C-5),120.5(d, C-
6),21.0(q,C-7),78.8 (s,C8),67.3 (t,C9, C-
10),177.5(s,C-1",1'") ,33.9(d,C2",C2"") ,18.8
(q,C-3",3",3",3") . DL R 5 3cmk™ s —
F, UL SE R 8-hydroxy-9 , 10-diisobutyryloxy-thymol .,

wEw2 RECMRY; (o] +6.25(c
0.150,MeOH) ; ESI-MS:m/z 291 [M + Na] * 4> T2t
C,,H,,05;'"H NMR(600 MHz,CDCl,)8:6.91(1H,d,
J = 8.0 Hz,H-5),6.72(1H,d,J = 1.0 Hz,H2),
6.66(1H,dd,J = 8.0,1.0 Hz,H-6) ,4.55(1H,d,J
= 12.1 Hz,H9a),4.44(1H,d,J = 12.1 Hz, H-
9b),3.87(1H,d,J = 11.9 Hz,H-10a),3.78 (1H,
d,J = 11.9 Hz,H-10b),2.58 (1H, m, H-2") ,2.28
(3H,s,7-CH,) ,1. 14(3H,d,J = 5.6 Hz,3'-CH,),
1.13(3H,d,J = 5.6 Hz,4’-CH,) ;" C NMR (150
MHz,CDCl,)8:140. 1(s,C-1),118.7(d,C-2) ,156.7
(s,C3),119.3(s,C4),126.1(d,C-5),120.5(d,
C-6),21.0(q,C-7),79.1(s,C-8),67.5(t,C9),
65.9(t,C-10),178.3(s,C-1"),34.0(d,C-2"),18.9
(q,C-3"),18.8(q,C4") o LI E%He 530wk HiziH
— 3, 2% 2 R 8, 10-dihydroxy-9-isobutyryloxy-thy-
mol .

EW3 LR ESI-MS: m/z 189 [M +
Nal*,43¥= C,H,,0,;'H NMR (600 MHz,CDCI,)
8:7.00(1H,d,J = 7.4 Hz,H-5) ,6.73(1H,d,J =
8.2 Hz,H-6),6.71(1H,s,H-2),3.94(1H,dd,J =
9.7,3.8 Hz,H9a),3.72(1H,dd,J = 9.7,7.8 Hz,
H9b),3.21 (1H, m, H-8),2.28 (3H, s, 7-CH, ),
1.31(3H,d,J = 7.3 Hz, 10-CH,) ;" C NMR (150
MHz,CDCl;)8:137.9(s,C-1) ,117.7(d,C-2) ,154.7
(s,C3),127.5(s,C4),127.6(d,C-5),121.4(d,
C-6),20.9(q,C-7),36.6(d,C-8),69.6(t,C9),
15.7(q,C-10) o LI F%cde5 ek il — 3, i g
ZE N 9-hydroxy-thymol ,

WwEw4 LEIIRY; [l +6.35(c0.150,
MeOH) ; ESI-MS:m/z 261 [M +Na|* ,5F3 C,,Hy
0,;'H NMR(500 MHz,CD,0D)§:7.31(1H,d,J =
7.9 Hz,H-5),6.62(1H,d,J = 7.9 Hz,H6) ,6.57
(1H,s,H-2) ,4.40(1H,d,J = 9.0 Hz,H9a) ,4. 16
(1H,d,J = 9.0 Hz,H-9b) ,3.73(1H,d,J = 11.5
Hz,H-10a) ,3.61(1H,d,J = 11.5 Hz,H-10b) ,2.23
(3H,s,7-CH,) ,1.52(3H,s,3'-CH, ), 1.27 (3H, s,

2'-CH,) ;"”C NMR(125M Hz,CD,0D)§:139.5(s,C-
1),117.1(d,C2),154.6(s,C-3),127.3(s,C4),
128.5(d,C-5),120.9(d,C-6) ,21.1(q,C-7),86.5
(s,C-8),72.3(t,C9),67.2(t,C-10),110.6(s, C-
1),27.2(q,2'),25.9(q, C3") o DL L %¥i 55 3C
wEU Y Rl — B, R E R 10-hydroxy-8 , 9-dioxy-iso-
propylidene-thymol ,

wEWMS  JoiR Yy ; ESI-MS . m/z 237 [ M-
H] 5 F= C;H,0,;'H NMR(600 MHz,CDCL, )8§:
6.84(1H,d,J = 7.8 Hz,H-5),6.73(1H,s,H-2),
6.66(1H,d,J = 7.8 Hz,H-6),4.22(2H,d,J =
11.6 Hz,H-9a,H-10a) ,3.84(2H,d,J = 11.6 Hz,
H-9b,H-10b) ,2.28 (3H,s,7-CH,) ,1.56 (3H,s,2'-
CH;),1.51 (3H,s,3'-CH;);"” C NMR (150 MHz,
CDCL,)5:140.2(s,C-1),118.8(d,C2),156.7 (s,
C-3),118.4(s,C4),124.9(d,C-5),120.5(d, C-
6),21.0(q,C-7),72.2(s,C-8),68.0(t,C9, C-
10),98.7(s,C-1") ,17.7(q,2"),29.2(q,C-3") . LA
K 5 SRR R — B, % E A 8-hydroxy-9,
10-dioxy-isopropylidene-thymol ,

a6 JotimikYy; ESI-MS:m/z 231 [M +
Na] ",z C,H,0,;'H NMR (800 MHz,CDCI,)
5:6.54(1H,dd,J = 15.8,10.2 Hz,H-7) ,6. 10(1H,
d,J = 15.8 Hz,H8),5.63(1H,d,J = 3.0,1.5
Hz,H4) ,4.27(1H,s,H-3),2.50(1H,d,J = 10.2
Hz,H-6),2.26(3H,s,10-CH, ) ,1.84 (1H,dd,J =
13.5,6.0 Hz, H2b), 1.64 (3H, s, 13-CH, ) , 1. 41
(1H,dd,J = 13.6,6.4 Hz,H-2a),1.03(3H,s,11-
CH,),0.89 (3H, s, 12-CH, ) ;" C NMR (200 MHz,
CDCl,) 8:33.9(s,C-1),43.8(t,C-2),65.5(d, C-
3),125.8(d,C4),135.5(s,C-5),54.3(d,C6),
147.1(d,C-7),133.6(d,C-8),198.0(s,C-9),27.2
(q,C-10),29.3(q,C-11),24.7(q,C-12),22.7(q,
C-13) o LA b ¥odhs 5 S0kt 48 — 3%, e R
(3R,6R,7E) -3-hydroxy-4 ,7-megastigmadien-9-one

wEWMT TEOMHRY ;ESI-MS:m/z 247 [M +
Na]*, 2+ C3H,,0,;'H NMR (500 MHz, CDCI,)
5:5.92(1H,s,H2),5.87(1H,dd,J = 15.6,5.4
Hz,H-8),5.79 (1H,d,J = 15.6 Hz,H-7),4.42
(1H,m,H9),2.45(1H,d,J = 17.0 Hz, H-6a),
2.25(1H,d,J = 17.0 Hz,H-6b),1.90 (3H,s, 13-
CH,),1.30(3H,d,J = 6.4 Hz,10-CH,) ,1. 08 (3H,
s,12-CH, ), 1.00 (3H, s, 11-CH, ) ;" C NMR ( 125
MHz, CDCl; ) §:198.0 (s, C-1),126.9 (d, C-2),
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162.55(s,C-3),79.1(s,C4),41.2(s,C-5),49.7
(s,C-6),135.7(d,C-7),129.0(d,C-8),68.0(d,C-
9),23.8(q,C-10),22.9(q,C-11),24.1(q,C-12),
18.9(q,C-13) o LA _F-Hicd 5 scmk ™ #asi— 2, d i
€4 blumenol A,

eS8 TRy ; ESI-MS: m/z 205 [ M +
H]", %% C;H,0,;'H NMR (500 MHz, CDCI, )
5:6.19(1H,dd,J = 1.4,0.7 Hz,H-2) ,6.00(1H, 1,
J = 1.4 Hz,H8),2.45(2H,d,J = 1.4 Hz,H-6),
2.27(3H, s, 10-CH, ), 2.02 (3H, s, 9-CH, ), 1.28
(3H, s, 12-CH, ), 1.25 (3H, s, 11-CH, ) ;" C NMR
(125 MHz,CDCL;)6:197. 1(s,C-1),127.2(d,C-2)
148.4(s,C-3),117.0(s,C4),37.0(s,C-5),50.7
(t,C—6),214.2(s,C-7),102.4(d,C-8),197.5(s,C—

9),28.6(q,C-10),28.7(q,C-11),21.5(q,C-12),
27.2(q,C-13) o DA b¥cd 530kt 4ol — 3%, ik
BN 4-(3-oxobut-l-enylidene ) -3, 5, 5-trimethylcyclo-
hex-2-en-l-one,

wEWmY  LOMPIRY ; ESI-MS:m/z 219 [M +
Na]*,2+F= C,,H,0,;'H NMR (500 MHz, CDCI,)
8:5.69 (1H, s, H-10),4.33 (1H, qt, H-5),1.40 ~
2.56(4H,m,H4a, H4b,H-6a, H-6b),1. 78 (3H, s,
7-CH,),1.47(3H,s,2-CH,),1.27(3H,s,1-CH, ) ;
“C NMR (125 MHz, CDCl, ) §:26.40 (q,C-1),27.0
(q,C2),35.9(s,C-3),45.6(1,C4),66.9(d, C-
5),47.14 (1,C-6),30.7(q, C-7),86.6 (s, C-8),
172.1(s,C9),113.0(d, C-10),182.4 (s, C-11) ,
DA $HE -5 Sk 4l — 5, B E ) loliolide,

12 11 (o] OH
7. < = HO. “0
s NN A d o
) 3 8 10 “"OH o =
HO™ 13 o] o
6 7 8 9

Bl L&l -~9 MiLzssty

Fig. 1 Chemical structures of compounds 1-9

2.2 HiphETEY
ZSCHRAAT 7, K44 RS Jm AR bk 2L & 4
HA W W LEYEE , O AR SCRE IO 245 51 ) R
5SS A 5 9 23 B0 F L (HL6O ) | fiti i
(A549) T (SMMC7721) \FLARJE (MCF7) gk

WS R R, X L i 5 WIAE 40 uM VWL T
X LA R N e 240 L 55 1 200 i 0 ﬁ
H b5 9 2 8 Xt MCF7 SW480 4 ffd () 3 51 H A5 —
SEHRIVERT, A 2 VR R I &, X A
o2 4 LBk MCF7 .SWA80 Fy 4 il 2843511 K 71. 97 %

IR (SWAB0 ) 33k Hy WL T b 988 40 0 EAT 1 R A1 4t Jfa 75 +2.73% M 81.25% £1.21% (L3 1),
I P i i
R1 40 uM LB ER B RAMBMAEEFE
Table 1 Cytotoxic activity of 40 wM compounds on five conventional cell lines
ey 2 Cell inhibition( % )
Compound HL60 A549 SMMC7721 MCF7 SW480
1 2.30 £1.57 0.03 £0.75 1.12 £0. 66 5.95 £3.64 4.76 £1.04
2 34.29 £4.21 5.08 £1.19 26.77 £2.89 71.97 £2.73 81.25 +1.21
4 1.91 £5.00 8.45 +£2.31 21.61 1. 16 10.99 £1.73 17.61 +2.37
8 6.47 £2.58 46.81 +4.27 27.60 £2.17 50.76 £0. 18 56.79 2. 16
9 11.91 £1.24 20.61 £0. 34 21.53 £2.99 19.76 +1. 35 4.75+£2.49

T AS R B E P M AR B

Note ; For compounds not listed , their inhibition rate is relatively small.
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