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A new alkaloid isolated from leaves of Carthamustinctorius
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Abstract: Objective To study the alkaloids from leaves of Carthamus tinctorius. Methods The alkaloids were isolated and purified
by silica gel, MCI, Sephadex LH-20 column chromatographies, and semi-preparative HPLC, and their structures were elucidated by
physical and spectroscopic analysis. Results A new [p-carboline alkaloid, 4,9-dimethoxy-1-ethyl--carboline (1) along with one
known analogue 4-methoxy-1-ethyl-B-carboline (2), were isolated from the leaves of C. tinctorius. Compounds 1 and 2 showed the
cytotoxicity against HepG2 cell lines with ICs, values of (15.2 £+ 0.58) umol/L and (17.4 + 0.33) umol/L, respectively. Conclusion
Compounds 1 and 2 are firstly obtained from Carthamus genus, and compound 1 is a new compound named carthine A. Both
compounds 1 and 2 exhibited cytotoxicity against HepG2 cell lines.
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FeMEL BPIRILET . YT G S A AR S DS
LRI, ZEAE A AT 9T 3 S8 i B S R SR AL 7 BT
T AR PR A 27 il oy R TR B I TE, itk —3P
TERFIHZHEM TR, 20 HGE Ry, ARREA
XFLLAGI: vh (R AE RN 7 oy AT BE AT, A o)
BIARE 2 M EVImER A (B 1), MR A M5 RN
WA BT IR S A5 O 4,9- — WIS k- 1- £ 3
B-RP MK (4,9-dimethoxy-1-ethyl-B-carboline, 1) Fl
4- A FE-1- 2 5 -B- R PR (4-methoxy-1-ethyl-B-
carboline, 2). &M 1 A 2 NE XM ZEHEY) T
EAR, HPWEw 1 AHiaEY, i Rait
sl A

1 &Y 1 MEHRXE HMBC (7)) # 'H-'H
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Fig. 1 Structure of compound 1 and key HMBC (/X ) and
"H-'H COSY (=) correlations
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Varian Mercury plus-400 F1 Varian Mercury
plus-500 Z A% EFEHRIX ({8 [E Bruker A F] ); 1525EF
Waters i R0 AH 54 . HPLC 248 (250 mm X
10 mm, 5 um), £ [E Waters A F]; HP5988A GCMS
spectrometer ! i 24 ( 35 [F Hewlett Packard /A #] );
W2 BRI GFosy AL S RERZ (200~300 HD,
T A L) s MCT A IR CH A Mitsubishi 24 7));
Sephadex LH-20 #t/X (3£[E Amersham Blosciences
oa]); HAh A3 0 M el ik 4l

ZLAEI M 2016 49 AR B# R 4ER /KK B A
XKV, FEARE R B R 2R ARV A
2 SBGIMYE E NELAE Carthamus tinctorius L. [,
FEYIBRA (20160905) TRA7 T Bkt b 24 Bk
AN N5 ARV 7 N
2 RERESE

TIRLACRI 2.9 kg, Wi JE H TV HEET =
BRI S IR, BIRAIR 5 do SRR T A 48
HRE 120 g KHAEHURE ST 28100k H, H 2%
(Y] HoSO4 KU pH 2~3, FSSEARRA MBS R 2.1
HHL 4 Y]J5, /KA NaOH /KR 2 pH 10~11,
SRR RO ZEE 4 I, BT 5 15 21 AV
BIRE 0.8 go WHAEMAIRE (0.8 g) @ik MCI

BERCRE, FH/K-HIEE (1:0—0: 1) MR, 135
F£ 6 M4 (Fr. 1~6).Fr. 5(0.4 g)4 [ & Sephadex
LH-20 CE{h-HEE) FEilh sy maifb 3254 Fr.
5A~5D; ¥4y Fr. 5B (0.1 g) £8P 45w RO A o
BE, PAZHE-/K (451 55) Nishi, HELEY1
(3.3 mg, tg=238.8 min) 1 2 (0.9 mg, tr=16.1 min).
3 HmExE

WEY1: REEMRY), S TES . P,
AL AR S BERH T, SRR IZAL BN AEYIIR . HR-
ESI-MS m/z: 257.128 1 [M+H]" G514 257.128 5).
4E4 BC-NMR #ER S 1 2 FRA CisHigN,O,,
AEFE R 9. IR itk Bz &gt &4 H
H (2928, 2961 cm ). KFFHE (2859 cm™) Al
I (1 619+ 1 495 cm ). 'H-NMR (400 MHz,
CDClLy) i+ (& 1) BoRiZEWER 5 A5 EM
¥ oun 8.29 (1H, d, J = 8.0 Hz), 7.57 (2H, overlapped),
7.31 (1H, ddd, J = 8.0, 5.6, 2.0 Hz) #18.06 (1H, s); 2
AHESE 5y 4.12 (1H, s) F14.07 (1H, s); 1 25 5y
3.28 (2H, q, J= 8.0 Hz) f11.44 (3H, t,J= 8.0 Hz);
BC-NMR (400 MHz, CDCly) 3Rz &A 15
MixAE 5, HPaRs 11 AN EK oc 1504, 139.9,
137.8, 131.9, 127.7, 124.5, 121.6, 121.1, 117.8, 115.8

#1 L4418 ' H-NMR 1 °C-NMR ##Z (400/100 MHz,
CDCly)

Table1 'H-NMR and *C-NMR data (400/100 MHz, CDCL;)
of compound 1

Bfer e S
1 139.9 (s)
3 121.6 (d)  8.06(s)
4 150.4 (s)
5 1245()  8.29(d,J=8.0Hz)
6 121.1(d)  7.31(ddd, J=8.0, 5.6, 2.0 Hz)
7 127.7 (d) 7.57 (overlapped)
8 108.8 (d) 7.57 (overlapped)
10 131.9(s)
11 115.8 (s)
12 117.8 (s)
13 137.8 (s)
Iy 26.6(t) 3.28(q,J=8.0Hz)
2 13.8 (q) 1.44 (t, J=8.0 Hz)
N-OCH; 642(q) 4.07(s)
4-OCH; 56.1(q) 4.12(s)
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A1 108.8; 3 MHIFERR oc 64.2, 56.1 A1 13.8; 1 NIE
H LB O 26.6. UL EEIRIR R AW ED ST &H
B- e AR A s 4 DL NMR $idfs 5 ek
B Y, RBELAY 1 5 4,9-dimethoxy-1-
vinyl-B-carboline & JAHIEL, $27 W52 4HAG AH [F] 1) &
WGER, ANAZIETHE L HL T 1A LEE
5 [dc 26.6, 6y 3.28 (2H, q, J = 8.0 Hz)] Al [d¢ 13.8,
ou 1.44 BH,t, J=8.0 Hz)], 1> T 1 MLIEHES
[0c 131.2, oy 7.65 (1H, dd, J = 17.2, 10.8 Hz)] #
[(0c 117.1, 0y 6.42 (1H, dd, J = 17.2, 2.0 Hz), 5.53
(1H, dd, J = 10.8, 2.0 Hz)], X#&RLEW1 2L E
¥ 4,9-dimethoxy-1-vinyl-B-carboline H (1] Z. 4% 3 4%
PRI X —E R AW 1 1R
(C1sH16N,0,) M H il priE sz, JuH2 'H-'H
COSY EH i 15 57E oy 3.28 (H-1) 5 oy 1.44
(H-2") FIA2 X &, HMBC B (1) w1, H-1' 0y
3.28) 5 C-1 (d¢c 139.9) 1 C-10 (oc 131.9) #HK;
H-2' (0y 1.44) 5 C-1 (0c 139.9) 3%, b 2 Fm)
BEEREIE C-1 07 2% BATIR, BAHIELAEY 11
LEMIA 4,9- " HUEIE-1- LRI A R R e
FHoA 1N B-R MR ARG, R
TEH A

WwEY 2. AEkR, SETEM. R,
AR AR S N B C14H14N,O, EI-MS m/z: 226 [M]
'H-NMR (500 MHz, CDCl3) 6: 8.33 (1H, d, J = 8.0
Hz, H-5), 8.0 (1H, s, H-3), 7.51 (2H, overlapped, H-7,
8), 7.29 (1H, m, H-6), 4.12 (3H, s, 4-OCHj), 3.10 (2H,
q,J=17.5 Hz, H-1"), 1.45 3H, t, J = 7.5 Hz, H-2');
BC-NMR (125 MHz, CDCly) &: 139.8 (C-1), 124.3
(C-3), 150.9 (C-4), 120.7 (C-5), 127.4 (C-6), 120.4
(C-7), 111.0 (C-8), 139.3 (C-10), 118.4 (C-11), 121.6
(C-12), 134.6 (C-13), 26.6 (C-1'), 12.7 (C-2), 56.1
(OCH;-4). UL ¥ 5 scmrdha —s™, s e
HW 2 N 4- A HE-1- BRI
3 ‘HERETEM

K H MTT 712, PA sorafenib JFHPEXTHR, K
FANJE R HepG2 4, XA 1 A1 2 3E1 T4
BRI PEIR L . Sorafenib X HepG2 4 i 2= F 4l
W (ICso) fH A (8.504+0.27) umol/L, k&4 1

A2 1) ICs fH %N (15.20£0.58) pumol/L Al
(17.40+0.33) umol/L, Z5RRMILED 1 1 2
X HepG2 Z il B A 40 M5 s 1%

SE R

(11 FEF G EEYERER RS, TEEYE M)
b5t B R, 1983

21 X R, Z@fh, SR & LTRIGREH BT 5 R
7. B 5HE, 2015, 32(3): 91-94.

[3] Asgarpanah J, Kazemivash N. Phytochemistry,
pharmacology and medicinal properties of Carthamus
tinctorius L. [J]. Chin J Integr Med, 2013, 19(2):
153-159.

[4] LouL L, Liu S, Yan Z Y, et al. Tetrahydro-B-carboline
alkaloids from Carthamus tinctorius L. with tyrosinase
inhibitory activity [J]. Phytochem Lett, 2017, 22: 107-112.

[5] ZhouF R, Zhao M B, Tu P F. Simultaneous determination

of four nucleosides in Carthamus tinctorius L. and

Safflower injection using highperformance liquid
chromatography [J]. J Chin Pharmaceut Sci, 2009, 18(4):
326-330.

[6] LiuY, Xue J, Han J, et al. Polyacetylenes from the florets
of Carthamus tinctorius and their cytotoxicity [J].
Phytochem Lett, 2018, 23: 168-171.

[7] W¥ese, B, . s 9] )
TRER 2R, 2014, 36(3): 15-17.

[8] Fan L, Zhao HY, Xu M, et al. Qualitative evaluation and
quantitative determination of 10 major active components
in Carthamus tinctorius L. by high-performance liquid
chromatography coupled with diode array detector [J]. J
Chromatogr A, 2009, 1216(11): 2063-2070.

[9] Ohmoto T, Koike K. Studies on the constituents of
Picrasma quassioides Bennet. 1. On the alkaloidal
constituents [J]. Chem Pharm Bull, 1983, 31(9):
3198-3204.

[10] LeeJJ, Oh CH, YangJ H, et al. Cytotoxic alkaloids from
the wood of Picrasma quassioides [J]. J Korean Soc Appl
Biol Chem, 2009, 52(6): 663-667.

[(11] B& A, Jetes, %, 55 AR AT 5T
[J]. FEEZY, 2007, 38(6): 807-810.

[12] Hu QF, Zhou B, Ye Y Q, et al. Cytotoxic deoxybenzoins
and diphenylethylenes from Arundina graminifolia [J]. J
Nat Prod, 2013, 76(10): 1854-1859.



