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Isolation and identification of two sesquiterpenes from flowers
of Carthamus tinctorius
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Abstract: Objective

sesquiterpenes were isolated and purified by macroporous resin, silica gel, Sephadex LH-20, and preparative HPLC. Results Two

To investigate the chemical constituents from the flowers of Carthamus tinctorius. Methods Two

sesquiterpenes were isolated from the water extract in the flowers of C. tinctorius and identified as (—)-methyl dihydrophaseate (1)
and (—)-(9E)-methyl dihydrophaseate (2). Conclusion Compound 2 is a new compound named carthamate A.
Key words: flowers of Carthamus tinctorius L.; Compositae; carthamate A; (—)-(9E)-methyl dihydrophaseate; (—)-methyl dihydro-

phaseate; sesquiterpene
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Fig.1 Structures of compounds 1 and 2

EEE T Fets (1983—), 5, Ll PBE2i R 09 G, ERNF LAY IR TR 7 A AE DT T AT AL o

E-mail: lixiaofeng830218@163.com

«BIFIEE MEE  Tel: (010)67095307 E-mail: Linrch307@sina.com



*1686 * ¢ %% Chinese Traditional and Herbal Drugs 35 43 % 25 98] 20124E9 A

1 XE5RF

INOVA—600 A A% i 3 4 A% (Varian 23 ] );
Waters 2695 4 S 805 AH (4 1% 5.0, L Waters 2996
T BB DAD K 2% (32 [E Waters 2 7 );
P230 i L2 AR LA, L UV230+ 58 4k/n] D
K CRERRIRE T AR A R A A D; Camag
Reprostar 3 FAH R G (gL RIL A A ) ; Milli—Q
Academic #4[i7K 2% (3£ [E Millipore 23 7 ); PE Model
343 FEeiX (3 [ PE 24 ] )5 32 [El# i 24 F] (Thermo)
il LI AR AR 2T A543 Nicolet 5700 C b tis i it
1%); Sephdex LH-20 #t/iz (3E[H GE 2] )5 Ak,
W RS T IR G AT Byisve A L) b rH
WA R o Hr 4l

SRR RO IR AR DDA IR A R4, B
] ot 24 S AL 2 WIS B b AN U T R ATE T B 5 e Sl 41
1t Carthamus tinctorius L. o
2 ERSESE

LR 2 M 20 kg, RUAK 3 IR, BRI 10 55
(200 L) 7K, 211 h, 52K 50 min, 3K
30 min. SIFHI, UEE, JEIIRYE AN LR
1.16~1.26 (50~60 C), INLEEA SRS 70%,
R, FE 48 h DAL, JERE, JEM IR S RE IR
BRI R 1.10~1.14 (50~60 C), FiNLEE
SR RLIL 80%, ¥, FHE 48 h DAL, B, W

IR E TR (20 L), 2 KFLWF# G (AB-8)
I, IR EE 1KY 30%. 60%L VM, 3
H60% LB 4> (100 @) Zf kT (i (200~
300 H), 5 E-FIEE (100 @ 15 0 1D BB,
TLC Wil 53 5% 10 MEG (Fr. 1~10), Hrp Fr. 2(2.47
g) ZHERAE (200~400 HD (R 2g, A iiiik-s
1R ZWEvEme, #532] 10 ™MEfy (Fr. 2a~2j), Fr. 2g
(0.5 g) £ Sephadex LH-20 AL 3%, RSN, 5
LS BAAHA LS 1 (31 mg) A2 (4mg).
3 SHETE

B 1 TR, [o]h —18.8 (¢ 0.096, CH;0H),
ESI-MS 45 H#E5 1 525 104 m/z: 314.2 [M-+NH,]
484 'H-NMR Ml BC-NMR i, #E R H
CigH240s, AHIFIFE Ry 5. Kb & 1 Bt Hs
(£ 1 53kt thgh 1 —s ", e te s
Y14 (-)-methyl dihydrophaseate .

WEY 2. BOWIRY, [alp —10 (¢ 0.11,
CH;0H); HR-ESI-MS % H#ESD T8 17 m/z:
297.170 9 [M+H]", #4145 T4 Ci6Hp0s GHHEL
{1 297.170 2), AHRIE N 55 R vee (cm): 3 405
(-OH), 1 715 (C=0) #1612 (C=C), #rtiLEY)
HA-OH o, B-ANHIFINS; th&H 2 EGE (& D
LT w3 AN [0y 0.84 (3H, s, H-13),
1.05 (3H, s, H-14), 2.28 (3H, brs, H-15)], Jy 3.64 K

F1 k&4 1702 48 "H-NMR 1 BC-NMR £3E (600/150 MHz, CD;0D)
Table1 'H-NMR and *C-NMR data for compounds 1 and 2 (600/150 MHz, CD;OD)

. HEM1 & 2
720A
S dc (DEPT) S dc (DEPT)
1 49.4 (qC) 49.6 (qC)
2 1.80(1H,dd,J=13.8,7.2 Hz), 1.60 (IH, m)  44.5 (CHy) 1.80 (1H,dd,J=13.2,7.2 Hz), 1.60 (IH, m)  44.5 (CH,)
3 4.06 (1H, m) 66.0 (CH)  4.06 (1H, m) 66.0 (CH)
4 198 (IH,dd,J=13.8,7.2 Hz) 46.0 (CHy) 1.98 (1H, dd,J = 13.8, 7.2 Hz) 46.0 (CH,)
1.67 (1H, dd, J = 13.8, 7.2 Hz) 1.67 (1H, dd, J = 13.8, 7.2 Hz)
5 87.8 (qC) 87.8 (qC)
6 83.2 (4C) 83.4 (qC)
7 649 (1H, d,J=15.6 Hz) 1357 (CH)  6.51 (1H, d, J = 15.6 Hz) 134.4 (CH)
8 7.95 (1H, d, J=15.6 Hz) 131.7(CH) 6.60 (1H, d, J=15.6 Hz) 137.5 (CH)
9 152.0 (qC) 153.3 (qC)
10 5.72 (1H, brs) 1183 (CH)  5.83 (1H, brs) 120.3 (CH)
1 168.1 (qC) 169.0 (qC)
12 3.76 (1H,dd, J="7.2, 1.8 Hz) 772 (CHy) 3.75 (1, dd, J=7.2,1.2 Hz) 77.3 (CH)
3.66 (1H, d, J="7.2 Hz) 3.66 (1H, d,J=7.2 Hz)
13 087 GH,s) 16.4 (CH;) 0.84 3H, s) 16.3 (CHz)
14 1.093H,s) 19.7 (CH;)  1.05 (3H, s) 19.6 (CHy)
15 2.03 (3H, brs) 212(CH;) 2.28 (3H, brs) 14.1 (CHy)
-OCH 3.64 (3H, s) 51.6 (CH;) 3.64 3H, s) 51.5 (CHj)
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AR, KIkAf 3 4UaET, mAsa w50
LLEIWT 0y 6.51 (1H, d, J = 15.6 Hz, H-7) F1 dy 6.60
(1H, d, J = 15.6 Hz, H-8) A7 T [R]—XU5 1 e XA
B WIS TS 2 A 16 Mikfs 5,
DEPT i et &4 2 A 4 ASHE, 3 AN HE,
4 NMIRFIERD 5 N, 45 50AY) 2 (1) DEPT %
Aoy afe &9 2 BA 2 A3, Hrp 1 AN
AR B I HSQC i) i &5 S AT T S,
Fit—% 'H-"H COSY i Fl HMBC #% (& 2) fi#
¥, 78 "H-"H COSY i # Al W, H-2 (9 1.60, 1.80) 5
H-3 (0y 4.06), H-3 (0y 4.06) 5 H-4 (oy 1.98, 1.67),
H-7 (0y 6.51) 5 H-8 (oy 6.60), H-10 (0y 5.83) 5
H-15 (oy 2.28) MHEHA . HMBC ilfHh, HEIEA
(0 3.64) 5 C-11 (6¢ 169.0) CFEAHIE, Bt % H 4R
FET C-11 (6 169.0) HIFRIERK [, H-12 (o4 3.75,
3.66) 5 C-5(6c 87.8) AHIK, Bl C-12(6c 77.3) 5
C-5 (oc 87.8) WILHAMAHIE, R IL H-12 (0
3.75,3.66) 5 C-1 (5c 49.6). C-2 (5¢ 44.5). C-6 (O¢
83.4). C-13 (d¢c 16.3) FEFHIE, Hi4hn] UL H-14 (o4
1.05) 5 C-4 (5 46.0). C-5 (dc 87.8)~ C-6 (dc 83.4)
REAHDE, H-13 (65 0.84) 5 C-1 (6c 49.6). C-2 (dc
44.5), C-6 (Oc 83.4). C-12 (0c 77.3) ZFEMIE, [H
AL H-15 (0 2.28) 5 C-8 (5¢ 137.5)s C-10 (¢
120.3) #H5%, H-8 (dy 6.60) 5 C-6 (6c 83.4)- C-7 (¢
134.4).C-9 (d¢ 153.3).C-10 (dc 120.3).C-15 (dc 14.1)
<, LA H-10 (04 5.83) 5 C-8 (0 137.5)« C-9 (dc
153.3). C-11 (6¢c 169.0)« C-15 (6¢c 14.1) FRIIZFEAIE,
Z5 F TR nTHE A ST AR, G R A
e, RIEMEEY 2 SeEW 1 i IR AR,
ANFZAE A 2 (1) 8+ 94 10 Fl 11 AZBRAS 52051
AR 5.8 1.3. 2.0 F10.9, 1] 15 {7 F LR
G5 Eahi# 7.1, A 2 S5taY1
HA 9, 10 AL RUAR], R BT — 3
N THERAY 2 119, 10 RIXVERE, If
PR S 1 10 9, 10 ALFIXEER L, 435
SHEE Y 1R 2 kB NOE b, it ek

2 k&% 2 £E HMBC & 'H-'H COSY #x%
Fig. 2 Main key HMBC and '"H-'"H COSY

correlations of compound 2
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