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Abstract: Objective To investigate the chemical constituents of Dengzhanxixin [Erigeron breviscapus (Vant.) Hand.-Mazz.] and its
in vitro anti-glioblastoma and colon cancer activities. Methods  Various methods including macroporous resin column
chromatography, medium-pressure preparative chromatography, and high-pressure preparative chromatography were employed to
isolate and purify the 80% methanol extract of E. breviscapus. The compounds obtained were structurally identified using 1D-NMR,
2D-NMR, HR-ESI-MS, UV, IR, and other spectroscopic techniques. The activity of the new compounds was screened using the CCK-
8 method. Results Four compounds were isolated from E. breviscapus and identified as trans-4-caffeoyloxy-3-hydroxy-6-
caffeoyloxymethyl-7,8-dioxabicyclo [3.2.1]octane-1-carboxylic acid (1), isochlorogenic acid A (2), chlorogenic acid (3), and
neochlorogenic acid (4), respectively. The half inhibitory concentration (ICs0) of compound 1 on human glioma U87 cells and human

colon cancer HT29 cells was (13.31+0.77), (14.83+0.92) umol/L, respectively. Conclusion Compound 1 is a new compound
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named neoerigeroster B; Compound 1 exhibits certain inhibitory effects on the proliferation of tumor cells.

Key words: Erigeron breviscapus (Vant.) Hand.-Mazz.; Compositae; antitumor activity; neoerigeroster B; chlorogenic acid
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Fig.1 Chemical structures of compounds 1—4
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HRFPXNFEHRECAFREDEE CE E
breviscapus (Vant.) Hand.-Mazz. 1] T 4= 5L,

2 SN E

HUT A28 2kg, IO 80%H I 10L, 12
W5 do JEREIRAE, IRAFRE T IR TR E
(560 g)o TREKFHE, H NKA-2 KRILW AR
TR B, LFE-7K (02 100—100 : 0) KA BB,
BIAFR S, 45155 6 M5 Fr.1~6. Fr.4 4
W& 25 R AU R R 4 RN L2 T TR TR B
(9.4 ). TIRENEXHEREMFIG, 1£ HPLC BRER
N R B AT B AL, 7E 327 nm [
BT, H 10%F P (a4 CRE 30 um
ODS #k}, 80 g) 15 min J5 Lk, 4R FHEL-/K
(10 : 90—70 : 30) BAEESEL, 433 7 NSy Fr.4-1~
4-7, Fr.4-7 K45, #ERIRLBRIIHY, ERE
i il % otk g — D alifh, L2 -0.3% B 1R K
(30 : 70D JImBIAHBENL, RELEY) 1~4 BT
¥ IR ARG, IRARI 5 B G R ) %
PRBERS, 7F 327 nm PRI T, H 10%H E-F
My AE (353 30 um ODS 3k}, 40 g) 15min J5
EFE, SRIEH 10% I EEAEFE YL 15 min, BREBERR,
FIF 95% HEE P . Vel SRR IR, AT
BEMLAEY 1 (203 mg, ®R=24.05 min). 2 (15.3
mg, ®R=19.91 min). 3 (55.4 mg, {R=3.99 min).
4 (64.0mg, /=431 min).

3 HMETE

AW 1: KA. [o]y +37.1 (0.9, MeOH);
UV Aot (nm): 323+ 303 246. HR-ESI-MS m/z
545.128 85 [M+H]" (Fi{H 545.128 97), Wi %
AN 73T A CoeHoaOrs, THEAHAIE R 15,
IR vy (cm™): 342373, 1685.70. 1630.46, $Re
AFREE BEARIEFIFREL o

7f '"H-NMR (600 MHz, MeOD) i (% 1) 1,
SR 2 HARIT RIS | 3 NS AR ABX EES
[0n 6.98, 6.91 (% 1H, d, J = 2.1 Hz, H-9', 9"), 6.87,
6.76 (% 1H, dd, J = 8.2, 2.1 Hz, H-5', 5"), 6.68, 6.68
(% 1H, d, J = 8.2 Hz, H-6/, 6")]; 2 M IHEE S
[On 7.56, 7.44 (% 1H, d, J=15.9 Hz, H-3', 3"), 6.21,
6.16 (% 1H,d,J=15.9Hz H-2",2")]; 2 MIEHIES

1 1£L&41 89 '"H-NMR 1 3C-NMR #E (600/150

MHz, MeOD)
Table1 'H-NMR and *C-NMR data of compound 1
(600/150 MHz, MeOD)
7/2IA oc ou
1 105.3
2 41.1 2.38(1H, dd,J=15.1,5.2 Hz, H-2b)

2.32(1H, d, J=15.1 Hz, H-2a)
643 432(1H,t,J=52Hz)
71.7 5.16 (1H,t,J=5.2 Hz)
76.6 4.73 (1H,t,J=4.2 Hz)
80.2 4.45(1H,td, J=6.6,4.2 Hz)

O X 9 AN L b~ W

64.1 4.99(1H, dd, J=14.4, 6.5 Hz, H-9a)
4.85 (1H, dd, J=14.4, 2.3 Hz, H-9b)
10 170.7

Iy 169.1

2 1147 6.21(1H,d,J=15.9 Hz)
3 146.9 7.56 (1H, d, J=15.9 Hz)
4 127.7

5 1234 6.87 (1H, dd, J=8.2,2.1 Hz)
6 116.6 6.68 (1H, d, J=8.2 Hz)
7 149.9

8’ 148.0

9 1154 698 (1H,d,J=2.1 Hz)
1 168.0

2" 1145 6.16 (1H,d, J=15.9 Hz)

3" 146.8  7.44 (1H, d,J=15.9 Hz)
4" 127.7

5" 1233 6.76 (1H, dd, J=8.2, 2.1 Hz)
6" 1165  6.68 (1H, d, /=82 Hz)

7" 149.7

8" 147.5

9" 1152 691 (1H,d, J=2.1 Hz)

55 [0 4.99 (1H, dd, J = 14.4, 6.5 Hz, H-9a), 4.85
(1H, dd, J= 14.4,2.3 Hz, H-9b), 2.38 (1H, dd, J=15.1,
5.2 Hz,H-2b), 2.32 (1H, d,J=15.1 Hz, H-2a)] Al 4 />
WHIRALES [0 4.32 (1H, t, J = 5.2 Hz, H-3), 5.16
(1H, t, J= 5.2 Hz, H-4), 4.73 (1H, t, J = 4.2 Hz, H-5),
4.45(1H, td,J=6.6,4.2 Hz, H-6)]. [Ekf, 7 3C-NMR
(150 MHz, MeOD) i (£ 1) H, BIRAFE 2 K
R [0c 127.7 (C-4'), 123.4 (C-5"), 116.6 (C-6"), 149.9
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(C-7"), 148.0 (C-8'), 115.4 (C-9), 127.7 (C-4"), 123.3
(C-5"), 116.5 (C-6"), 149.7 (C-7"), 147.5 (C-8"), 115.2
(C-9")].2 XU [dc 114.7 (C-2"), 146.9 (C-3"), 114.5
(C-2"),146.8 (C-3")]- 3 MG [dc 170.7 (C-10),
169.1 (C-1"), 168.0 (C-1")]. 2 MIEH I [oc 64.1
(C-9),41.1(C-2)]. 4 MRHE [6c80.2 (C-6),76.6
(C-5), 71.7 (C-4), 64.3 (C-3)] 1 1 AW oc 105.3
(C-1).

HSQC i, on7.56 (1H, d, J = 15.9 Hz, H-3').
7.44 (1H, d, J = 15.9 Hz, H-3") 255 C-3' (6c
146.9). C-3" (6c 146.8) EEAMIE; ou 6.98 (1H, d,
J=2.1Hz,H-9"). 691 (% 1H,d,J=2.1Hz,H-9") 4}
W5 C-9' (dc 115.4). C-9” (dc 115.2) ELFEMF; on
6.87 (1H, dd, J= 8.2, 2.1 Hz, H-5"). 6.76 (1H, dd, J =
8.2, 2.1 Hz, H-5") 4515 C-5' (¢ 123.4). C-5" (¢
123.3) BELHEAHZR; on 6.68 (1H, d, J = 8.2 Hz, H-6').
6.68 (1H, d, J=8.2 Hz, H-6") /355 C-6' (6c 116.6)~
C-6" (5¢c 116.5) HILAHK: dn 6.21 (1H, d, J = 15.9
Hz, H-2'). 6.16 (1H,d, J=15.9 Hz, H-2") 4355 C-
2'(0c 114.7) C-2"(5c 114.5) HIEAHIE; ouS5.16 (1H,
t,J=52Hz, H-4) 5 C-4(6c71.7) EHEA; oud.73
(1H, t, J=4.2 Hz, H-5) 5 C-5 (6c 76.6) EL#ZLAHXK;
on 4.45 (1H, td, J= 6.6, 4.2 Hz, H-6) 5 C-6 (6c 80.2)
BEHEHR: on4d32(1H,t,J=52Hz, H-3) 5 C-3 (¢
64.3) B 6m2.32 (1H, d,J = 14.9 Hz, H-2a).
2.38 (1H, dd, J=15.1, 5.2 Hz, H-2b) 5 C-2 (dc 41.1)
B,

HMBC i (& 2) 8K, on7.56 (1H, d, J =
15.9Hz H-3") 5 C-5'(5c123.4). C-9'(6c115.4), Ju
7.44 (1H, d, J= 159 Hz, H-3") 5 C-5" (6c 123.3)+
C-9"(6c115.2), o0n6.21(1H,d,J=159Hz, H-2") 5
C-4' (6c 127.7)+ C-1' (6c 169.1), du6.16 (1H, d, J =

=— IH-H COSY

B2 &% 14 HMBC 71 'H-'H COSY %
Fig. 2 Key HMBC and 'H-'H COSY correlations of
compound 1

15.9Hz, H-2") 5 C-4"(5c127.7)s C-1" (¢ 168.0) #H
%o 'H-'HCOSY i (B 2) /iR, oun6.21(1H,d,
J=159Hz H-2") 5 6u7.56 (1H, d, J=15.9 Hz, H-
3, 0u6.16 (1H,d,J=15.9Hz, H-2") 5 6u47.44 (1H,
d, J=159 Hz, H-3") #H5K. Lk NMR £#EH,
ZACA VI 2 ZWNHERESEE] B A0 C DL BEZ A A
B, WA AR B 2R S

T A PR SCHR, R NMR Hdl 5 SCuk ke
MG CERS CBIAEL. AN A Z A TE T &+
C-3 (0c 64.3) F1C-4 (0c71.7)« du4.32 (1H,t,J=5.2
Hz, H-3) Ml ou5.16 (1H,t,J=52Hz, H-4) {555
FENS CAFAER B2 R W ERE S P U 4 o 7 (R
oA RS A5 Rz K37 7 A% 3l . TH-TH COSY i+,
A LA R E on2.38 (1H, dd, J=15.1,5.2 Hz, H-2b),
232 (1H,d,J=14.9 Hz, H-2a) 5 6y 4.32 (1H,t,J =
5.2Hz H-3) #3%, 6u4.32(1H,t,J=52Hz H-3) 5
ou5.16 (1H, t, J=5.2 Hz, H-4) #3%, ou4.73 (1H, t,
J=42Hz,H-5) 5 6s5.16 (1H,t,J=52Hz, H-4)
5%, Hrons.16 (1H, t, J = 5.2 Hz, H-4) 18 5% o
4.32 (1H,t,J=5.2 Hz, H-3) {8 54L&, WU
Wr TS PR ] B BURTE C-4 (6 71.7)
fir k. HMBC ¥ 645.16 (1H,t,J=5.2Hz, H-4) 5
C-3 (0c 64.3) C-5 (3¢ 76.6) %, Sy 4.45 (1H, td,
J=6.6,42Hz H-6) 5 C-4 (6c71.7) MWL T
X— . FEWRE T I 451 5 25 A & PR ARG AL
B, ES5HAEY 1 SRR S aEY i
fig 2891, H-3 f1H-4 (J=5.1Hz) NRAME, H
HHIWHL A 1 H-3 A H-4 M5 45 H-
3. H-4 NNXAEx A8, 0 H-3. H-4 B9 [ A #
FEE K, BEEEAE 0~2 Hz. 11 H-3 Al H-4 1148
A HCN 5.2 Hz, 5ERE 4 H-3 F1 H-4 MG
WRHENT, HEAERT H-3. H-4 N e R A . AR
5 UL B Wi e 7 zA & W g5 1 0N e X -4-m ek
P S Jik -3- F5 5 -6- Wi W L 4R R 2 -7,8- A B
3211 -1 1R . &SRS R e % G %
WEY, i CERR .

& 2. WEEAKH K. HR-ESI-MS m/z
516.1261 1 [M+H]" (#i1F 516.12623), 'H-NMR
(600 MHz, MeOD) ¢: 7.58 (1H, d, J = 15.9 Hz, H-7'),
7.54 (1H, d, J=15.9 Hz, H-7"), 7.03 (1H, d, J=2.0 Hz,
H-2"), 7.02 (1H, d, J= 2.0 Hz, H-2"), 6.97 (2H, dd, J =
8.2, 2.0 Hz, H-6', 6"), 6.75 (1H, d, J = 8.2 Hz, H-5"),
6.74 (1H, d, J=8.2 Hz, H-5"), 6.31 (1H, d, J=15.9 Hz,
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H-8), 6.23 (1H, d, J = 15.9 Hz, H-8"), 5.39 (1H, m, H-
5),5.35 (1H, m, H-3), 3.94 (1H, dd, J = 7.4, 3.3 Hz, H-
4),2.28 (1H, m, H-6a), 2.23~2.16 (2H, m, H-2), 2.13
(1H, m, H-6b); '3C-NMR (150 MHz, MeOD) 6: 177.5
(C-7), 169.0 (C-9"), 168.5 (C-9"), 149.7 (C-4'), 149.6
(C-4"), 147.4 (C-3"), 147.2 (C-3"), 146.9 (C-7', 7"),
128.1 (C-17), 127.9 (C-1"), 123.2 (C-6'), 123.1 (C-6"),
116.6 (C-5', 5", 115.7 (C-2"), 115.4 (C-2"), 115.3 (C-
8", 115.2 (C-8"), 74.8 (C-1), 72.7 (C-3), 72.7 (C-5),
72.2 (C-4),37.7 (C-6),36.1 (C-2). LL_E%¥E 5 kIR
EHEAR D), MEEEEY) 2 R atRiR A

&Y 3. O AK. HR-ESI-MS m/z
354.094 41 [M+H]*" (i1 354.094 53). 'H-NMR
(600 MHz, MeOD) d: 7.52 (1H, d, J = 15.9 Hz, H-7"),
7.01 (1H, d, J=2.1 Hz, H-2"), 6.92 (1H, dd, J= 8.3, 2.0
Hz, H-6"), 6.74 (1H, d, J = 8.1Hz, H-5"), 6.22 (1H, d,
J=15.9 Hz, H-8'), 5.29 (1H, m, H-3), 4.13 (1H, m, H-
5),3.69 (1H, dd, J=8.5, 3.1 Hz, H-4), 2.22~1.98 (4H,
m, H-2, 6); '3C-NMR (150 MHz, MeOD) d: 177.1 (C-
7), 168.8 (C-9"), 149.7 (C-4"), 147.2 (C-7'), 147.0 (C-
3%, 127.9 (C-1"), 123.1 (C-6'), 116.6 (C-2"), 115.4 (C-
8", 115.3 (C-5"), 76.3 (C-1), 73.6 (C-3), 72.1 (C-4),
71.4 (C-5),38.9 (C-6), 38.4 (C-2). LA %3 &5 ki
TEFEAR—F00, WS B A 3 NERIRIR

& 4. AEKHA . HR-ESI-MS m/z354.094 43
[M+H]" (Fi${E 354.09453). 'H-NMR (600 MHz,
MeOD) é: 7.55 (1H, d, J = 15.9 Hz, H-7"), 7.01 (1H, d,
J=2.0 Hz, H-2'), 6.90 (1H, dd, J = 8.2, 2.0 Hz, H-6"),
6.73 (1H, d, J=8.1 Hz, H-5"), 6.27 (1H, d, J= 15.9 Hz,
H-8), 5.31 (1H, m, H-5), 4.12 (1H, m, H-3), 3.60 (dd,
J=28.6,3.4Hz, 1H, H-4), 2.19~1.92 (4H, m, H-2, 6):
13C-NMR (150 MHz, MeOD) : 178.3 (C-7), 169.0 (C-
9", 149.4 (C-4'), 146.8 (C-7"), 146.8 (C-3"), 128.0 (C-
1), 122.9 (C-6"), 116.4 (C-5'), 115.8 (C-8), 115.1 (C-
2", 75.4 (C-1), 74.8 (C-5), 73.0 (C-4), 68.3 (C-3), 41.5
(C-2),36.7(C-6)0 LA EHHE 5 SC ik TE He A — B,
S A 4 FPEF AR .
4 LEW1BEEEMR
4.1 XF U87 HREHY AR A 1

KF CCK-8 LM AAY) 1 X% UST Afitibt
MRETEE, B EEMECAAYEZ . S5 R (B 3) BUR,
A 1 % UST ZHHubEE W FESE I, AMfEisZ K
& T B, 2353 B (half inhibitory concentration,

150

® 100

5

2

T 50

0 —

1 1 1 1
0 10 20 30

R PE/(umol- L1

3 AW 13 UsT AR ERE S E 1%
Fig. 3 Cytotoxic activity of compound 1 against U87 cells

ICsp) 8N (13.31+0.77) umol/L; # ZMEfiE X} US7
YHH ) ICso fE N (11.33+1.05) pmol/L. FHILA
Y1 1 BATR 1B 5T B AR v o
4.2 X HT29 ZHAEAYHBhiE & 1%

K H CCK-8 &Ml EALA) 1 %) HT29 ZH At
R g, B EEMECONBATEZ . AR (B4 TR,
A 1 % HT29 ZHRubEAEWREESE N, M Eig 2
KIE TR, 1CsofliN (14.8340.92) pmol/L; #ZEms
JiERt HT29 A 1Cso {24 (11.9740.82) pmol/L.
RPEY 1 BRI s et

150

£ 100

5

ihs

& T—

§ 50 -

0 —_—

1 | 1 |
0 10 20 30

W /(umol L")

4 LAY 13 HT29 ARRAMARSE
Fig. 4 Cytotoxic activity of compound 1 against HT29 cells

4.3  HURRETETEALEIR

XHACE 1 IR HLEIEATIRADT T, KB
WA 1 AT S AL72 iR MK (B 5D, B
76 I 1] PR SEEA 240 Jf sl 0 L 2 3 S il 2, 3
IR HUE 2 fL S BURLIIE . (a1 i3
TN REAL T RINLHEME A 5 Bt — B IR R I
5 it

ST RAMF PSR e, BRI Z.
FEER TR LN, TUAER RO Sk
s KERBDR. RS, FRERGHERy. 5t
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LU EEEZ) S
o
\.,, -v‘_',’ﬁ'..
10 um

El5 &Y 1S A172 AEAKKIE T
Fig.5 Compound 1 induces A172 cell swelling and death

A BEREEE. PUE. PIRSIER. ARSI
AT AN I o AT, rEEET 44
G, HAHEm 1 e Y. ZhamEfR
MURFIISE R 2L, El 2 ZRUMHERE S (A AN REAZ 2 R
2 ZUnERESE A AT LLE R "H-NMR fil BC-NMR i
W R 2 AR 5 55 0, B s i mT DL
LT ANER SR T BRI TR BN A A
454y TH-'H COSY . HMBC . HSQC ik #2fLf1)
H-H. H-C #H EREHIME BT IS . LAY
R SCHRR I 2 ZRMNmEREIE 145 A A S R e, SRl
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