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Isolation and identification of two sesquiterpenes from flowers
of Carthamus tinctorius
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Abstract: Obijective
sesquiterpenes were isolated and purified by macroporous resin, silica gel, Sephadex LH-20, and preparative HPLC. Results 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.
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To investigate the chemical constituents from the flowers of Carthamus tinctorius. Methods Two
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Fig. 1 Structures of compounds 1 and 2
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1 E5EH

INOVA—600 2 A% f 3L 4z A% (Varian 22 7] );
Waters 2695 %Y & 500 AH (4 1% 570, Iid Waters 2996
B AR E S DAD Rl 2% (36 [E Waters A w] )
P230 #f 5 il # i AH (Ll A, it UV230+ 4540 m] L
Kol CREARAR 2 A GR A IRA D ; Camag
Reprostar 3 A &4 (i LRI AFD; Milli—Q
Academic 47K %5 (3 [E Millipore /A 7] ); PE Model
343 Jig AN (L[ PE 2] ; S [H 4424 #] (Thermo)
8 L AR 2T A 3% 4% Nicolet 5700 (R ilsiiE o
1%); Sephdex LH-20 #EiR (32 [ GE A F) ;s AR
WA OIS P AR G N Byl AL T 7 s B
R A o3 B2t

SRR R B AR DA PR A ml e ft,
BN TN o) AT A N EE S4B SN AR - S AN
1t Carthamus tinctorius L..
2 ERESE

2T AE 254 20 kg, A 3 UK, BRI 10 %55
(200 L) 7K, B 17k 1 h, %5 2% 50 min, % 3K
30 min. AIFRIL, JEIE, DR AR RN
1.16~1.26 (50~60 C), N LRFEALF i &5 70%,
Ao, HHE 48 h DL L, JEI, IR L REFEH G
FEMXTEE A 1.10~1.14 (50~60 C), FHINLEE
i e eIk 80%, A, HiE 48h L L, JEL, ik

FEZEMAE TR (20 L), 2RI IE (AB-8)
I, WU B 1K, 30%. 60%ZEEVERL, H:
i 60% LBV M2 (100 g) LRk ekt (13 (200~
300 H ), & - HEE (100 15 ¢ 1) BRI,
TLC Wi 43 5 10 ME4Y (Fr. 1~10), Hrf Fr. 2(2.47
9) LRERH: (200~400 H) Milor e, A k-
TR CEVERE, £33 10 AMEMy (Fr. 2a~2j), Fr. 2g
(0.5 g) £ Sephadex LH-20 #: (1 il, FHEEVLAE,
S G 1 (31 mg) A2 (4mg).
3 HMEE

A 1: Tota A, [a]b —18.8 (¢ 0.096, CH30OH),
ESI-MS %5 537 851U m/z: 314.2 [M+NH,4]"
455 'H-NMR Fil BC-NMR i, #iE 4 TN
CisH2405, AHIFIEE N 5. B AbSW 1 B Bl
(£ 1) 5Irikapasns g B—s5 M, s s
Y114 (-)-methyl dihydrophaseate .

WA 2 LEMCRY, [« —10 (¢ 0.11,
CH30H); HR-ESI-MS % H#ES 73+ & m/z:
297.170 9 [M+H]", #4145 F A4 CigH20s G5
{1 297.170 2), AHIFIFEN 5: IR vpay (cm™): 3 405
(-OH), 1 715 (C=0) #1612 (C=C), #/rittb&w
HAT-OH I o, B-AFIEE: 1G9 2 IEGE (GR D
LT m kb Ay 3 A HIJLHIE [640.84 (3H, s, H-13),
1.05 (3H, s, H-14), 2.28 (3H, brs, H-15)], 6y 3.64

F1 k&4 170289 'H-NMR #1 °C-NMR %3 (600/150 MHz, CD;0D)
Table1 H-NMR and *C-NMR data for compounds 1 and 2 (600/150 MHz, CD;0D)

B HEY 1 wEY) 2

Sy dc (DEPT) Sy dc (DEPT)

1 49.4 (qC) 49.6 (qC)
2 1.80(1H,dd, J=13.8,7.2 Hz), 1.60 (IH, m) 445 (CH,) 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 1.98(1H,dd, J=13.8, 7.2 Hz) 46.0 (CH,) 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 (qC) 83.4 (qC)
7 6.49 (1H, d, J=15.6 Hz) 135.7(CH)  6.51 (1H, d, J = 15.6 Hz) 134.4 (CH)
8  7.95(1H,d,J =156 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)

11 168.1 (qC) 169.0 (qC)
12 376 (1H,dd, J=7.2, 1.8 Hz) 77.2(CH,) 3.75(1H,dd, J=7.2,1.2 Hz) 77.3 (CHy)

3.66 (1H, d, J = 7.2 Hz) 3.66 (1H, d, J = 7.2 Hz)

13 0.87(3H,5) 16.4 (CHs) 0.84 (3H, s) 16.3 (CH3)
14 1.09 (3H,5s) 19.7 (CHs) 1.05 (3H, s) 19.6 (CHa)
15 2.03 (3H, brs) 21.2 (CHs) 2.28 (3H, brs) 14.1 (CH3)
-OCH 3.64 (3H, s) 51.6 (CHs) 3.64 (3H, s) 51.5 (CHy)
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AL, RInkf 3 4UAEUR T, G & EmT
LLHIWT 6 6.51 (1H, d, J = 15.6 Hz, H-7) £l d 6.60
(1H, d, J = 15.6 Hz, H-8) AT [A]—XUEE ) s X7
B WG T 2 A 16 Mifs 5, |
DEPT i ffic &) 2 BAA 4 M3, 3,
4 ANSIRPHER 5 ANZEfKR, ZiEEW) 2 (1) DEPT i
Aoy ame &9 2 A7 2 AN, rp 1AM A
PRSI I HSQC #5055 84T T H S,
It *H-"H COSY #5F1 HMBC #% (&1 2) fi#
#r» £ 'H-"H COSY i+ il WL H-2 (9 1.60, 1.80)
H-3 (04 4.06), H-3 (04 4.06) 5 H-4 (64 1.98, 1.67),
H-7 (04 6.51) 5 H-8 (04 6.60), H-10 (5 5.83) 5
H-15 (04 2.28) M IELAEA . HMBC i, FAFEA
(04 3.64) 5 C-11 (6 169.0) FEFEAHIE, 16 1% H 4
FIET C-11 (6c 169.0) Myt b, H-12 (oy 3.75,
3.66) 5 C-5(5c 87.8) #IC, #il C-12 (6¢ 77.3) 5
C-5 (6c 87.8) L4 MFAHIE, [FIWS AT H-12 (on
3.75, 3.66) 5 C-1 (dc 49.6). C-2 (dc 44.5). C-6 (5c
83.4). C-13 (oc 16.3) HEAHI, H4hnl W H-14 (S
1.05) 5 C-4 (dc 46.0). C-5 (6c 87.8). C-6 (¢ 83.4)
RS, H-13 (04 0.84) 5 C-1 (dc 49.6). C-2 (O¢
44.5). C-6 (Jc 83.4). C-12 (dc 77.3) AL, [A]
iR W H-15 (0 2.28) 5 C-8 (dc 137.5). C-10 (ic
120.3) #HK, H-8 (6n 6.60) 5 C-6 (Jc 83.4) C-7 (Jc
134.4).C-9 (6¢ 153.3).C-10 (5¢ 120.3).C-15 (5¢ 14.1)
12, L H-10 (64 5.83) 5 C-8 (9 137.5). C-9 (dc
153.3). C-11 (0c 169.0). C-15 (dc 14.1) ML,
gx BRI HEH A ST I 45, 3 I A 0,
e, RILAEY 2 SAEY) L ik Bl AH4,
ANFZ AR A 2 11 8+ 94 10 Al 11 ArBsAs 540
AR # 5.8, 1.3, 2.0 A1 0.9, 1M 15 47 H 5L
ST EANRE 7.1, BIRHE G 2 a1
HA9, 10 AL FSBEA BUANE], AR BT — 3.
N THEAAY 2 199, 10 AR, Jf
BRI A 111 9, 10 AL XA, 435
XAEY 1A 2 MOk FErE NOE Sy, Jdad e #e

2 k&4 2 £ HMBC & 'H-'H COSY 8%
Fig.2 Main key HMBC and H-'H COSY
correlations of compound 2

NOE & HL, Xt A4) 1 1) 15 47 RS
AL 10 A7 EUE S IGER, e E ) 11 10 AR
RPN, JRRT UL 15 A7 FEE B IS S, DRk ml i
WS 119, 10 A7 XU A A RUEE ;i i i
FEME NOE 5 &L, X&) 2 1) 15 fr A AL
S, ARAHL 10 frEfE o Hsm, ZXHead 2 1
10 ArEUHURI,  [FIRE AR R B 15 f7 AL &S
TGO, HHILHN, AW 2 (110 1A 15 A7
FEIEALEXE R, 39, 10 £ XU A fe AWEE
HWEW 1A, 320 EY) 2 SR ek
WEW 1 didk, ATRER TS 1 BRI
ANEERRL T 9, 10 A7 XU T [0 A7, PRI AR
Iy T IR B SR T R A RS, [N ZEAL S
2, C-8 e m kA il et 5 C-11 15 C-8
BT 9, 10 A7 XUHE Y e Ay E T 3 1 BE W Y W v
TAEHA G, g bk, a2 Mgk
(-)-(9E)-methyl dihydrophaseate, i 4% J£L1E1E A.
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