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A novel fatty acid monoglyceride from the stem and leaves of
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Abstract: Two fatty acid monoglycerides were isolated from the petroleum ether fraction of the stem and
leaves of Ligusticum chuanxiong by using MCI column, silica gel column, Sephadex LH-20 column and semi-
preparative HPLC. Their structures were elucidated by 1D-NMR, 2D-NMR, HR-ESI-MS and optical rotation data.
One of them is a new compound, named 14,15-dehydrocrepenynic acid monoglyceride (1), the other was a known
compound (R)- « -(7'Z,10'Z,13'Z)-hexadecatrienoic acid monoglyceride (2), both of which were isolated from
Ligusticum chuanxiong for the first time. The results of in vitro antitumor activity assay showed that compounds 1
and 2 could inhibit the proliferation of MCF-7 with 1C,, values of 30.75 and 36.82 umol-L", respectively.

Key words: Ligusticum chuanxiong; stem and leaves; fatty acid monoglyceride; structure identification; anti-

tumor activity

JII'E (Ligusticum chuanxiong Hort.) <= L 2 4F
Wik 1 391: 2021-03-17; 2171 F 391: 2021-04-12. A FEARAE Y, 2 R AT AR 2K, B S AT S A5

SEATH: W A8 P B 25K N A MK K R A A BT T R \ .- 0 o N S e ey
X ] T % D H f o
(QNXZ2018009); I JIl & 7 th 7 4 4 4% A A" it ki (20210D- PRCIL R H D, 2 B 5 1 A9 K B A2

190040). JIVES R PR, W PR SR K, TSRS 10 o
P e 86-28 61870231 4 A T 75% Bl (6 250 {9 AR 26 T 5, i

E-mail: tanyuzhu@cdutcm.edu.cn; ljaall1@163.com
DOI: 10.16438/j.0513-4870.2021-0377 TEE IR RS, I 2 BREE S, M 2



- 2574 - #2224 Acta Pharmaceutica Sinica 2021, 56(9): 2573 -2576

B2, CHRARFZ )L EC I, & 5, REARE, B
WA, LA A @R AR R, I
AP RRERCR R & B SRR, SRR
H11139.95%, A — & M2 RN ET. B s
PEIZEE T RRI A, AR BRI AR 0) )1 5 280y
WE RS AT T RGWTIT, 43 5345 31 2 S5 1B s
RIZRER S R, AR SO M1 2 rp S0y B9 43 5
2 A BE TR B e . Herb b & L Ak &), fr
4 N 14,15-dehydrocrepenynic acid monoglyceride, 73 1
NN EHAEY) (R)-a-(7'2,10'Z,13'Z)-hexadecatrienoic
acid monoglyceride (2) (&11). WMLEE N E R
JNE S EAE] . LG 1.2 347 I 48 M 2 s M
DA, 836 N FL e 48 i MCF-7 39 58 A — 5 [ 417
HiE A, o 1C,, 43 74 30.75 F1136.82 pmol -L .

OH

1 !
— O M
— o 2

(?H
Q. - OH
‘\4?)‘\_/
0 2

1

2

Figure 1  Structures of compounds 1 and 2
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14,15-dehydrocrepenynic acid monoglyceride (1)
HEEHCIRIBA, [a]? —22.9 (¢ 0.12, MeOH). HR-ESI-MS
et 25> 7 XN C, H,,0, (m/z 351.252 4 [M+H]"), R
LA 9 5. 'H NMR i o 2 7R 14> 3 F 2 [0, 0.92
(3H, t, 3 = 7.4 Hz, H-18)].6 ™5 sp® 4+ . Jit + AHIE 1
CH, [4, 1.62 (2H, m, H-3), 6,, 1.42 (2H, m, H-17), 4,
1.31 (8H, overlap, H-4, 5, 6, 7)].3 /™5 sp? 2« ALk R 1 Af
/) CH, [6, 2.34 (2H, t, J = 7.5 Hz, H-2), 6,, 2.25 (2H,
qd, J = 7.4, 1.5 Hz, H-16), §, 2.05 (2H, m, H-8)].1 ™5
sp 24 PL B JiL T AHE ) CH, [0, 3.08 (2H, m, H-11)].4
I )% i [0, 5.45 (2H, overlap, H-9, H-10), 6,, 5.43 (1H,
m, H-14), J,, 5.82 (1H, dt, J = 10.7, 7.4 Hz, H-15)] Al
5 A5 E M IE R e 5 T [0, 4.20 (dd, J = 11.7, 4.6 Hz,
H-1'a), d,, 4.14 (dd, J = 11.7, 6.2 Hz, H-1'b), 6,, 3.93 (m,
H-2", 6,, 3.69 (dd, J = 11.5, 3.9 Hz, H-3'a), J,, 3.59 (dd,
J=114,58Hz, H-3)] (38 1). “C NMR 7 21 Mk
G55, HPH LIRSS (0. 174.6), 454 DEPT &
N 1N (6, 14.0) 12 /N HEEE (0, 65.4, 63.6, 34.4,
32.3,29.5, 29.3, 29.3, 29.3, 27.3, 25.1, 22.4, 18.2).5

Tablel NMR dataofcompound 1 (600 MHz for'HNMR, 151 MHz
for *C NMR, CDCL,, J in Hz)

No. Oy ¢ HMBC (H—C)
1 174.6
2 2.34(t, 7.5) 34.4 1,34
3 1.62 (m) 25.1 1,2,4,5
4 1.31 (overlap) 29.3 2,3,56
5 1.31 (overlap) 29.3 3,4,6,7
6 1.31 (overlap) 29.3 4,5,7,8
7 1.31 (overlap) 29.5 5,6,8,9
8 2.05 (m) 273 6,7,9, 10
9 5.45 (overlap) 131.9 8
10 5.45 (overlap) 124.6 11
11 3.08 (m) 18.2 9,10, 12, 13
12 92.6
13 77.4
14 5.43 (m) 109.5
15 5.82 (dt, 10.7, 7.4) 143.0 13, 14, 16, 17
16 2.25(qd, 7.4, 1.5) 323 14,15, 17,18
17 1.42 (m) 22.4 15, 16, 18
18 0.92 (t, 7.4) 14.0 16,17
1 4.20 (dd, 11.7, 4.6, a) 65.4 1,23
4.14 (dd, 11.7,6.2, b)
2' 3.93 (m) 70.5
3 3.69 (dd, 11.5, 3.9) 63.6 1,2

3.59, dd (11.4, 5.8)

UCH % (0, 143.0, 131.9, 124.6, 109.5, 70.5) Fil 2 Tk
(0. 92.6, 77.4), WM Ut A4 A W0 S A W 05 15 B8 1 -
'H-'H COSY (Kl 2) 1A % A5 = $#& /R~ C-2-C-3-C-4-C-5-
C-6-C-7-C-8-C-9 fll C-14-C-15-C-16-C-17-C-18 [ fiit %
B Y . HMBC 7R H-14 (5, 5.43) 5 C-12 (5,
92.6). C-16 (d. 32.3) #H 2%, H-15 (J, 5.82) 5 C-13 (d,
77.4).C-14 (9, 109.5).C-16 (0. 32.3).C-17 (0 22.4) #
5%, #IR C=C-CH=CH-CH,-CH, If1 45 ¥4 J¥ Bt; H-11 (4,
3.08) 5 C-9 (d. 131.9). C-10 (4. 124.6). C-12 (o,
92.6).C-13 (6. 77.4) #%, #2/~ C=C-CH,-CH=CH- 1]
S5 B H-1' (0, 4.20.0, 4.14) 5 C-1 (d, 174.6) #H
%, H-3' (6, 3.69. 4, 3.59) 5 C-1' (5, 65.4). C-2' (4,
70.5) MH2%, PR B H R I S5 0 F B KA E )
WK ¥E 5 14, 15-dehydrocrepenynic acid™* L #, &
WLHLEER 5 JE 2 ARk, XA T2 1 — 2 3 g H i
Ba {5 5, A4 1A S5 A B A 1% 1 CH, (d, 4.20, dd, J =
11.7, 4.6 Hz; §, 4.14, dd, J = 11.7, 6.2 Hz; J, 65.4). 11
5 52 3 M () CH (9, 3.59, dd, J = 11.4, 5.8 Hz; J,
70.5) F1 1/~ 5 ¥ FEAHE ¥ CH, (0, 3.93, m; J,, 3.69, dd,
J=115,3.9Hz; 6. 63.6). £ b, #EMIILE YN 14,15-
dehydrocrepenynic acid ] 5. H iyl B b &4 . C-14-C-15
PR K A4 23 3 e R A B0 2, H-15 (1H, dt, J = 10.7,
7.4 Hz) FEME SRR N Z i, H-9fTH-10 ETE
5 HE, VR RS B C-9-C-10 XA Y .
B OCHRARIE, 5 °C NMR AL 22 07 F2 SR A s S50 T
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Figure 2 Key 'H-'H COSY (—) and HMBC (H—C) correlations
for compound 1

R AR, 5 C-9 M S AH I I H B I Ak S A B8 D o
27.46 5 6 32.86, $E7~ C-9 Jfi }& ly Z ¥4 B 5 E 4 BA02H,
&P 1 C-8 i #% v 6 27.3, #1275 C-9-C-10 H Z
AL, BT S E R R, SR e E LR 774K
# Mosher s N & 46 & P ) 480 Ry AL . L EE e A
Rk &Y 2 8 ([«]2 —22.6 (¢ 0.11, MeOH)),
FHN 55, #iE C-2 R,
2 HHI Brh 2 4 A A SR 1

K H MTT VD 5E P AN A0 & P o0k N 4 42 BE 21 3
412 (SH-SY5Y). iR FL AR 41 2 (MDA-MB-231). A 7L
JiR i 4 (MCR-7) AN 45 fizp s 40 . (HCT116) 4 4k
PR IS, 5 R K 2. 45 R B OR 14,15-dehydrocre-
penynic acid monoglyceride (1) 1 (R)-a-(7'Z,10'Z,13'2)-
hexadecatrienoic acid monoglyceride (2) % A L i J& 24
il MCF-7 14 58 B A — & B HI/E o I1C,, 4 il h
30.75 #136.82 pmol -L .

Table 2 The IC,, of compounds 1-2 for cytotoxicity on MDA-
MB-231, SH-SY5Y, HCT116 and MCF-7

IC,/umol-L™*
MDA-MB-231  SH-SY5Y HCT116 MCF-7
1 61.07+0.146 82.39+0.276 42.15+0.168 30.75+0.301
2 93.52 +0.177 >100 75.57+0.173 36.82 £0.221

Compound

LI ER Sy

Bruker Avance Ill 600-NMR spectrometer ( £
Bruker 2 &); LTQ Orbitray Velos Pro Jii it 1% (15 43 ¥
i H 37 B 38 BIF B ) AN Ultimate 3000 ji 1 250 0 AH €6 3%
% (3% [H Thermo Fisher 23 7]); LC50 24 i i [ ] 2% W
A (FE I B AL s B A BR 4 7\]); COSMOS 5 3 1
(10 mmx250 mm, 5 pum); RE-52A Jig % 78 K AL (LI
RAENAERT); Lt UPT RAEBEAK (AR T
P R A ) AR WA (35 [ Thermo Fisher 2
Al); AR IRAE (Ll fERL AR A IR A ), 2T
BEBEARAL (35 Thermo Fisher A 7). C, ik (H
A REE 2 bR 204 4L); Sephadex LH-20 1% 37 k)
(Ffi £ Pharmacia 2 &]); MCI # flg (H A& =22 L% A
7]); fE i GF,,, # JZ H . 200~300 H 1E AH #: € 3 i

(ST ); (a4l B (35 [E TEDIA A 7); 71
REH GEHE CIL A F); FAh A Ao fr 4l (R i Bt
WAL, 27 i A R 2 7]); DMEM 3 0 5% 5 i L 3% 9% 11, 96
Uik (GEEFETAR); 4 iiE (b 2N EmHEAR
AR AD); fgdE g DY RS e £ (48 [ Biofroxx
AT

N &5 Wy 9 40 i (HCT116) . A i 28 B 983 41 i (SH-
SY5Y) . A FL AR 41 L (MCF-7) 5 LR g% 41 s (MDA-
MB-231) 340 H o [E B} 2% Bt it 40 B ot 7T

JNEZEM R AV JE L, S8 BTz % e )
# Ligusticum chuanxiong Hort. (1) 250, ¥ 5 bR A (CX-
1804) RAF T il v 15 24 K 2% R 244K %7 1001 B 9T = .

1 RS E

E AR BT 1125 251 (20 kg), MR RE, b 10 £ &
95% L BB IR, FEBORUHUE IR 415 2R E 3 kg. 12
B IR KA B, AR 5 B 6 VR, & I REBGR, JkE
[l AT 57) e A5 A0 T Bk 62 0.5 kg B Tl K 47 0.5 kg,
2 MCIAE 818, 90% FI IS5 BE e L, B - 3R, R4
TR RE R A 1, A il k- 2 1R 48 (99:1~1:99) F6
FEVRIL, 587 ANH D A~G. GH D H AR KO
7 EE- T R (98:2~1:99) A BRI, 433 G1~
G43L4ANH . G2% Sephadex LH-20 & fiA:, — 4 H
fi-F I (2:3) S RE¥EL, 193] G2.1~G2.3 3L 31447
G2.2 28 A Cop ¥ €035 DL FH - 7K (66 34) 55 Ve it
HEME 1 (5.9 mg) F1b&4 2 (10.4 mg).

2 HEMEE

wEYML HEMIRBE. [o]y -22.9 (c 0.12,
MeOH). IR/cm™:3707,3 662,2 970,2 870, 1 701,1 054,
1 004; (-)HR-ESI-MS m/z 349.236 9 [M—H] (Calcd. for
C,H.,,0, , 349.238 4); (+)HR-ESI-MS m/z 351.252 4
[M+H]* (Calcd. for C,,H,0,", 351.253 0). 'H NMR
FIC NMR % W3 1.

EW2 HEEWmRBEAE. [0y -22.6 (c 0.11,
MeOH). HR-ESI-MS m/z 325.2 [M+H]*. 'H NMR
(600 MHz CDCl,) ¢ 5.37 (6H, overlap, H-7, 8, 10, 11,
13, 14), 4.21 (1H, dd, J = 11.7, 4.5 Hz, H-1'a), 4.15 (1H,
dd, J = 11.6, 6.2 Hz, H-1'b), 3.93 (1H, tt, J = 6.0, 4.2 Hz,
H-2", 3.69 (1H, dd, J = 11.5, 5.8 Hz, H-3'a), 3.60 (1H,
dd, J = 11.5, 5.8 Hz, H-3'b), 2.81 (4H, dt, J = 6.7, 4.4 Hz,
H-9,H-12),2.36 (2H,t,J=7.6 Hz, H-2), 2.08 (4H, overlap,
H-6, H-15), 1.36 (4H, overlap, H-4, H-5), 0.98 (3H, t,
J = 7.5 Hz, H-16); *C NMR (151 MHz, CDCl,) ¢ 174.5
(C-1), 132.3 (C-14), 130.1 (C-7), 128.6 (C-10), 128.4 (C-
11), 128.3 (C-13), 127.3 (C-8), 70.5 (C-2), 65.4 (C-1",
63.6 (C-3'), 34.3 (C-2), 29.5 (C-5), 29.0 (C-4), 27.3 (C-
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6), 25.9 (C-9), 25.8 (C-12), 25.1 (C-3), 20.8 (C-15), 14.5
(C-16). LA b8 1 #4555 SC ik — 30, s e
AW 2N (R)-a-(7'Z,10'Z,13'Z) -hexadecatrienoic acid
monoglyceride.
3 RSN B JEE 20 A SE TR E M

K MTT iE AT e 240 B b G 0 s 40 52, 931
Bt N0 BEIR 40 L (SH-SY5Y) . B 7L i 9 41 il (MDA-
MB-231). A L BR 9 40 B2 (MCF-7) A1 A &5 iz 9 41 fi
(HCT116) £5 7% T 10% fifi 2 I35 1) 4t Jfa 35 7 o, L
o HAE K A 41 B LA 22 T 2.5% 0% A 20 BG4 i R IR
3 Rl 3 96 LR 1, &F L 100 pL, & 37 °C.5% CO, K5
FRARTP IR LB 2 R, (E A AR o A3 IS [FIVR JE
2R &4 (3.125.6.25.12.5. 25,50 #1100 pmol-L™?)
T 96 FLAR H, FE BB ME X HE2H, 4k 852 48 he RRAL
I MTT (5 mg-mL™) 20 pL, 4%%: % T 37 °C.5% CO,
R e AP L &, 2 h J5 i\ DMSO ¥ 7% 80 pL, &
REIR B4R B A MTT SRR 7 ) Y BB 445 o 4 Vs i
18 F 22 D RE BRI T 570 nm i KRl E RO OD 1Y .
¥ ODME M AN AR H A M| 2= FIC,,. LIHEL
3. M MR AR

41 a4 2 = [(BAPE X B2 OD A - SE364H OD
) 1 93145 & 41 OD {E] x 100%

EE Tulk: FLI R AN —EE, AT 75 4
g %5 5 RS SCHR S WRBEINSE 1 9/ B 0 1) A S B0 e 80 3
Pk, TR R BB IR B B AR M S BT ST 2
HISRS A i S 48 5, IR ARG BT 75 W FEM, W RS
FE ARSI WAE R, W FIH LT A A

FZE S PG 1R 75 AT AT R 2 R
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