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Investigation of three coumarin components in thorns of Gleditsia sinensis and
their cytotoxic activity to tumor cells

YIN Wei-ping, LIU Hua-qing, GAO Jia-yu, CAO Ran-ran
School of Chemical Engineering and Pharmaceutics, Henan University of Science and Technology, Luoyang 471023, China

Abstract: Objective To investigate the chemical constituents from Gleditsiae Spina (the thorns of Gleditsia sinensis). Methods The
compounds were isolated and purified by silica gel, Sephadex LH-20 column chromatographic techniques, and their chemical structures
were confirmed on the basis of spectroscopic analysis by the physicochemical properties. Cytotoxic activity using the MTT colorimetry
method was performed to measure the inhibitory effect of the compounds on cell proliferation of HepG2, A-549, and EC109. Results
Three coumarins were obtained from the ethyl acetate soluble fraction of the 90% ethanolic extract and their structures were identified as
scoparone (1), isoscopoletin (2), and 6-amino-7-methoxycoumarin (3). Conclusion Compound 3 is a novel coumarin named
gledisinmarin A. Compounds 1 and 2 are isolated from this plant for the first time. Compound 2 displays the stronger cytotoxicity against
AS549 cell with an ICso value of 34.47 pg/mL, while cisplatin with an ICso value of 11.50 pg/mL as a positive control.

Key words: Gleditsiae Spina; gledisinmarin A; scoparone; isoscopoletin; antitumor activity

B2 Gleditsiae Spina N X F M & Fl B HASCHRIRE s, A R =k

( Leguminosae ) ‘& 3¢ J& Gleditsiae L. ¥) 2 3%
Gleditsia sinensis Lam. FJTERBf], YA EH. 2
JeRl. KT BAE. BE. ZMEWTEam T
L H AR E D R X, JRE 3 2= T
Pi~ WAL TR TbEEHL, AERERI,  RIE &
I RIS g SE AR o R R 25 SCikic s, EARRE
TE ARG AN R TR, PR TR e B
BB Ra T AR . BV AT SRR, 2 AW
e 22—, "THT 2R a2l

Yks HEA: 2016-01-12
HEEWH: EXARBHESHFERES (U1504830)

HUTL SRS, By RRl-10, s JE R B ISR 20
53 e e — 0 I B A R B PR R A, AR
TRAZE X 2 A I BRI AL 2 O E T R A .
JE O R A R R A 0 o A B AL S AT
T AN E . AT HRGE TR AR R A R
1B PRI TS, A SR Ak 56 T R AR 2E L )
FARIFEATHETT, I 90% LBEHE U ISR £, 1565
R Es1e 8] 3 MESRBNEY (LK D, 4
WY E N E NEE (scoparone, 1) F AR %5 NS

HEEEE POV, &, #d%, WHELAESN. Tel: (0379)64231914  E-mail: yinwp@haust.edu.cn



¢ $ % Chinese Traditional and Herbal Drugs 5 47 3% % 14 8] 2016 £ 7 B

* 2425 -

5 4 5 4 5 4
MeO~_ 6 10\3 HO_ s 10\3 HoNN6 S !
Me T 707 0 Me 707 0 Me g7 0
1 2 3

E1

& 1~3 gl

Fig. 1 Structures of compounds 1—3
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3 SHEE

EW 1. wmead s (A, mp 144~
145 C. 'H-NMR (400 MHz, CD3OD) du: 7.85 (1H,
d, J = 9.4 Hz, H-3), 7.11 (1H, s, H-5), 6.77 (1H, s,
H-8), 6.20 (1H, d, J = 9.4 Hz, H-4), 3.87 (3H, s,
-OCH3), 3.66 (3H, s, -OCH3); '*C-NMR (100 MHz,
CD;0D) dc: 162.1 (C-2), 153.0 (C-7), 151.6 (C-9),
146.6 (C-6), 143.6 (C-4), 112.7 (C-3), 112.1 (C-10),
109.3 (C-5), 102.4 (C-8), 56.0 (-OCH3), 53.0
(-OCH3). LA F%# 5 scikhos — 201, B et
E 1 NIRE N EE.

A 2. AEER S (FEE, mp 206~208 C.
"HNMR (400 MHz, CD;0D) dy: 7.84 (1H, d, J = 9.4
Hz, H-3), 7.10 (1H, s, H-5), 6.75 (1H, s, H-8), 6.18
(1H, d, J = 9.4 Hz, H-4), 3.90 (3H, s, -OCH3), 6.90
(1H, br, -OH); *C-NMR (100 MHz, CD;OD) dc:
164.0 (C-2), 152.9 (C-7), 151.4 (C-9), 147.1 (C-6),
146.2 (C-4), 112.5 (C-3), 112.7 (C-10), 109.0 (C-5),
104.0 (C-8), 56.8 (-OCH3). HAZMILHREME 55
Y1 AEE AL A S 1R T 1 AR
E5HE 0n 3.66 Hl ¢ 53.0 ((OCH3), &Rtk &¥ 2 &
&1 BT . ESI-MS m/z: [M—H] 191.16,
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Table 1 'H-NMR and BC-NMR data assignment of
compound 3 (400/100 MHz, MeOD)

/DA Su dc (DEPT) HMBC
1

2 162.9 (C)

3 7.85(1H,d,J=94Hz) 116.6 (CH)  H-3/C-2,4
4 6.19(1H,d,J=94Hz) 1447 (CH)  H-4/C-2, 10
5 7.10 (1H, s) 112.,5(CH)  H-5/C-7, 10
6 144.1 (C)

7 154.3 (C)

8 6.77 (1H, s) 110.8 (CH)  H-8/C-9,6
9 152.6 (C)

10 113.7 (C)

1’ 3.90(3H,s) 55.6 ((OCH;3) H-1/C-6,7, 8
-NH> 3.84 (2H, br) H-/C-5,6,7
I\fl'eo ! 8 ’ o] 20 N

H C

2 LAY 3 H HMBC H%
Fig. 2 HMBC correlation of compound 3
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