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Chemical constituents of Aster flaccidus

TIAN Miao, SHEN Tong, WANG Xiu-ru
Department of Chemical and Biological Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China

Abstract: Objective To study the chemical constituents of Aster flaccidus. Methods Compounds were separated by positive and
negative silica gel column chromatography, and their structures were identified by spectral data and physicochemical characteristic.
Results
glucopyranoside (3), 1B, 6a-dihydroxyeudesm-4(15)-ene (4), 6f3-propionyloxy-1, 10-dehydrofuranoeremophil-9-on (5), indaconitine

Nine compounds were obtained and identified as 2-oxo-isocostic acid (1), mussaenoside (2), kaempferol-3-O-p-D-

(6), lupeol (7), liquiritigenin (8), apigenin (9), tricine (10), coniferyl aldehyde (11), friedelin (12), apigenin (13), and

p-hydroxybenzoicacid (14). Conclusion Compounds 2—7 are found from plants in Aster L. for the first time, and compounds 1—10

and 13 are obtained from A. flaccidus for the first time.
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IRRZNZ, MR i . gz, <
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Y1, 4394 2-oxo-isocostic acid (1) FLifi PR J ik £
( mussaenoside , 2). 1l 4 1y -3-0-B-D- 5 %5 ¥
(kaempferol-3-O-B-D-glucopyranoside, 3). 1B, 6a-
TR R K e -4(15)- 45 [1B, 6a-dihydroxyeudesm-
4(15)-ene, 4] O6B-NFRFE-1, 10-iikimg L H 255
T%5%E (6B-propionyloxy-1, 10-dehydrofuranoeremophil-
9-on, 5). ENE3LH% (indaconitine, 6). ) &M
(lupeol, 7). H ¥ # (liquiritigenin, 8). P /i %
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(apigenin, 9). 1% 2 (tricine, 10). fAF18 (coniferyl
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33, WEP1~10. 13 AP 1E K5 B2
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Bunge. PRAGRAE T 2 MACIH K24 4b 2 5 44 TR
B RAR T o
2 EEESE

B TR ZE BT 45 8 kg KRS, 1T 95% i
AR 3 IR, BRK 6 d, IREIRSFT IR E (105 2.
BRBH TR, SKEE, KRR .
IE T BEAEHL

INEE IR AT (25 @) SRk (B iAo i,
PLIE CBE-IA B (10 0 10 © 1) BRIV, MR
AT IS FFARRLR 5k 4 A4S Fr. 1~4.
Fr. 1 #i0 SRR GO R 58, LUE -
(50 1 1520 : D BAEEVEBAL A 1 (26 mg); Fr.2
o A AT R BB, LLIE Cbe-BE R £ B
(30 1 110 : ) BREEVEMAFA A 2 (14 mg); Fr. 3
oy AR B A ) B 2, BAIE Ce- IR (15
1-5 @ DRSS 3(18.5 mg) #1 14(17.9
mg), LLK Cig RAFFEHEE-KIAR (201561 1)
ik 5L 5 4 (16 mg). 5 (24 mg)+ 6 (28.7 mg)-
7 (20.5mg); Frd &b tiib: k 205, U
IEC-TN (25 0 110 © 1) BREEZEE, DL Cis
RAFEFEE-K (11 153 1 1) gifh 3454 8 (30.6
mg). 9 (21 mg) 10 (12.5mg).

BUE T REZEEU) (18 @) ZRERA 6%/ 5,
W AR I FEAR LS L0 4 Fro 1 FTFr. 2
ANy Fr. 1 o SRR (A ) 2508, LA I-
Pl (3511510 : 1) BREEBE, A Cig SAHAT FIE-
K (112530 D A a49 11 (22 mg). 12 (28.3
mg); Fr. 2 @b il e 2o e, LUE-H
BE (1501550 1) BERBRAEY 13 (12 mg).
3 H#mEE

AW 1: TRy CEAD, 44 (254 nm)
ST P AR, HySO4-EtOH Wil (5%) Nt
A4, EI-MS m/z: 248 [M]". "H-NMR (400 MHz,
CDCly) 6: 2.26, 2.31 (2H, d, J = 16.0 Hz, H-1), 5.86
(1H, s, H-3), 2.46 (1H, d, J = 13.0 Hz, H-5a), 2.09
(1H, d, J = 13.0 Hz, H-6), 1.33 (1H, dd, J = 13.0, 3.5
Hz, H-6), 2.59 (1H, dd, J = 12.0, 3.5 Hz, H-7), 1.59
(2H, m, H-8), 1.63 (2H, m, H-9), 6.37 (1H, brs, H-12),
5.70 (1H, brs, H-12), 1.98 (3H, s, H-14), 0.87 (3H, s,
H-15); "C-NMR (100 MHz, CDCl3) 6: 54.3 (C-1),
199.7 (C-2,), 162.6 (C-3), 126.9 (C-4), 47.8 (C-5),
37.2 (C-6), 40.0 (C-7), 26.8 (C-8), 29.2 (C-9), 37.6
(C-10), 144.8 (C-11), 125.7 (C-12), 171.4 (C-13), 21.5

(C-14), 16.3 (C-15), HACERE R SCHRIRE FEA—
s EAL A 1 R 2-0x0-isocostic acid.

WY 2. BWENG GG, A (254 nm)
YT A 58586, HoSO4-EtOH YW (5%) Ik bk it
. EI-MS m/z: 389 [M—H] . 'H-NMR (400 MHz,
CDCls) d: 1.27 (1H, s, H-10), 1.38 (1H, m, H-7), 1.71
(2H, m, H-7, 6), 2.20 (1H, m, H-8), 2.32 (1H, dd, J =
12.0, 3.6 Hz, H-9), 3.10 (1H, m, H-5), 3.22 (1H, dd,
J=18.1,9.3 Hz, H-2), 3.35~3.45 (3H, m, H-3'~5"),
3.69 (1H, dd, H-16"), 3.69 (3H, s, -OCH3), 3.88 (1H,
dd, J = 2.0, 2.0 Hz, H-6), 4.70 (1H, d, J = 8.1 Hz,
H-1'), 5.51 (1H, d, H-1), 7.40 (1H, s, H-3); "*C-NMR
(100 MHz, CDCl3) &: 98.5 (C-1), 150.1 (C-3), 112.2
(C-4), 31.3 (C-5), 29.2 (C-6), 40.1 (C-7), 78.9 (C-8),
51.0 (C-9), 25.1 (C-10), 167.5 (C-11), 50.4 (-OCH3),
113.1 (C-1"), 76.7 (C-2'), 78.6 (C-3"), 71.2 (C-4"), 78.8
(C-5"), 62.5 (C-6")o A EHs A SRR I S A —
P, M EAY 2 N G R B

WY 3: BEEERIRES & A, 54 (254 nm)
YT N A 5858, HoSO4-EtOH YW (5%) Ik G 2r
. ESI-MS m/z: 449 [M+H] . 'H-NMR (400 MHz,
CDCl;) 6: 12.61 (1H, s, 5-OH), 10.85 (1H, s, 7-OH),
10.17 (1H, s, 4-OH), 8.04 (2H, d, J = 8.4 Hz, H-2/,
6'), 6.88 (2H, d, J = 8.4 Hz, H-3', 5), 6.42 (1H, d, J =
2.0 Hz, H-8), 6.42 (1H, d, J = 2.0 Hz, H-6), 5.45 (1H,
d, J=17.2 Hz, Glu-H-1); C-NMR (100 MHz, CDCl;)
5: 156.2 (C-2), 133.3 (C-3), 177.5 (C-4), 161.2 (C-5),
98.7 (C-6), 164.1 (C-7), 93.6 (C-8), 156.4 (C-9), 104.0
(C-10), 120.9 (C-1"), 130.9 (C-2/, 6"), 115.1 (C-3', 5),
159.9 (C-4'), 100.8 (C-1"), 74.2 (C-2"), 76.4 (C-3"),
69.9 (C-4"), 77.5 (C-5"), 60.8 (C-6"). VL _E¥i#E 5
BRI REA 8, W e &4 3 4145 8)-3-0-
B-D-F A B 1T o

EY) 4: Totfiik R, 2AMT T (254 nm)
H9t, HySO4-EtOH Wil (5%) I,
ESI-MS m/z: 238.231 6 [M]". 'H-NMR (400 MHz,
CDCly) d: 5.02, 4.75 (2H, brs, H-15), 3.72 (1H, t, J =
9.5 Hz, H-6), 3.42 (1H, dd, J = 4.0, 6.5 Hz, H-1), 1.91
(1H, s, H-8), 1.53 (1H, m, H-8), 0.95 (3H, d, J = 6.5
Hz, H-13), 0.71 (3H, s, H-14); “C-NMR (100 MHz,
CDCLy) &: 145.6 (C-4), 106.9 (C-15), 78.2 (C-1), 66.6
(C-6), 55.2 (C-5), 48.8 (C-7), 41.2 (C-10), 36.0 (C-9),
34.7 (C-3), 31.3 (C-2), 25.2 (C-11), 20.8 (C-13), 17.8
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(C-8), 15.8 (C-12), 11.1 (C-14). L -Hd 5 SCikikiE
SR, Mt A Y 4 1B, 60- ¥Rk -
4(15)-%i o

& s AGERT (R, &40 (254 nm)
YT R, HoSO4-EtOH ¥ (5%) I i
ESI-MS m/z: 302.153 [M]". 'H-NMR (400 MHz,
CDCLy) 6: 7.01 (1H, t, J = 8.0 Hz, H-1), 2.24 (2H, m,
H-2), 1.40 (2H, m, J = 8.9 Hz, 12.5 Hz, H-3), 1.96
(1H, dd, J = 4.1 Hz, H-4), 6.35 (1H, s, H-6), 7.40 (1H,
q, J = 8.0 Hz, H-11), 1.92 (3H, d, J = 8.0 Hz, H-13),
1.12 3H, s, H-14), 0.99 (3H, d, J = 8.0 Hz, H-15);
BC-NMR (100 MHz, CDCl3) 6: 138.1 (C-1), 27.8
(C-2), 25.1 (C-3), 37.6 (C-4), 46.5 (C-5), 74.4 (C-6),
135.7 (C-7), 146.7 (C-8), 173.9 (C-9), 176.5 (C-10),
141.2 (C-11), 120.9 (C-12), 8.4 (C-13), 15.4 (C-14),
17.4 (C-15), 176.5 (C-1"), 27.8 (C-2'), 8.7 (C-3"), JLik
PR AN SRR IS — S0, WS 5 o 6B-
A3~ 1, 10-J15 S0 3L LS5 R

WEY 6. HEEREE CED, %4 (254
nm) 4T H %G, HySO4-EtOH ¥ (5%) hiF#AA i
{4, ESI-MS m/z: 629 [M]", 598 [M—OCH;] .
'H-NMR (400 MHz, CDCL3) &: 1.99 3H, t, J = 7.0
Hz, -NCH,-CH3), 2.01 (3H, s, -OAc), 3.15, 3.25, 3.54
(4% 3H, s, 4X-OCHj3), 4.91 (1H, d, J = 5.2 Hz, H-14),
7.46~8.07 (5H, m, Bz-H); "“C-NMR (100 MHz,
CDCl;) d: 83.1 (C-1), 35.1 (C-2), 71.6 (C-3), 43.1
(C-4), 48.6 (C-5), 82.2 (C-6), 44.6 (C-7), 85.5 (C-8),
47.4 (C-9), 40.7 (C-10), 50.2 (C-11), 33.5 (C-12), 74.7
(C-13), 78.7 (C-14), 39.6 (C-15), 83.4 (C-16), 61.7
(C-17), 77.0 (C-18), 48.8 (C-19), 47.3, 13.3
(-NCH,CH3), 55.8 (1-OCH3), 57.8 (6-OCH3), 58.8
(16-OCHj3), 59.1 (18-OCHj3), 169.8, 21.5 (CH3COO-),
166.2, 169.8, 131.0, 128.5, 129.6, 133.1 (-OCgHs). Ll
Xt ScwkaaE 8, e 6 eI
Lo

a7 AtERR g CEOD, B,
H,SO4-EtOH ¥ (5%) M0 (0. "TH-NMR (400
MHz, CDCLy) d: 3.21 (1H, dd, J = 10.6, 12.8 Hz, H-3),
2.38 (1H, ddd, J = 10.6, 10.6, 5.3 Hz, H-19), 0.96 (1H,
s, H-23), 0.77 (1H, s, H-24), 0.83 (1H, s, H-25), 1.04
(1H, s, H-26), 0.96 (1H, s, H-27), 0.80 (1H, s, H-28),
457,470 (% 2H, d, J= 1.0 Hz, H-29), 1.67 (3H, brs,
H-30); "*C-NMR (100 MHz, CDCl3) 6: 38.2 (C-1),

27.4 (C-2), 79.1 (C-3), 38.8 (C-4), 55.2 (C-5), 18.3
(C-6), 34.4 (C-7), 40.8 (C-8), 50.6 (C-9), 37.3 (C-10),
21.0 (C-11), 25.3 (C-12), 38.0 (C-13), 42.8 (C-14),
27.5 (C-15), 35.7 (C-16), 42.9 (C-17), 48.1 (C-18),
479 (C-19), 151.1 (C-20), 29.8 (C-21), 40.1 (C-22),
28.0 (C-23), 15.5 (C-24), 16.2 (C-25), 15.1 (C-26), 14.7
(C-27), 18.1 (C-28), 109.4 (C-29), 19.3 (C-30). LA %k
I 5 SCikoE— 8, SRt A T P e R
AW 8: I EERIREE (G, 54254 nm)
ST 96, HySO4-EtOH ¥ (5%) IR,
'H-NMR (400 MHz, CDCl;) 6: 10.54 (1H, s, 7-OH),
9.50 (1H, s, 4-OH), 7.59 (1H, d, J = 7.8 Hz, H-5),
7.39 (2H, d, J = 8.5 Hz, H-2', 6'), 6.79 (2H, d, J = 8.5
Hz, H-3', 5"), 6.46 (1H, dd, J = 2.1 Hz, H-6), 6.33 (1H,
d, J = 2.1 Hz, H-8), 5.52 (1H, dd, J = 3.2, 2.8 Hz,
H-2), 3.11 (1H, dd, J = 12.8, 9.2 Hz, H-3); *C-NMR
(100 MHz, CDCls) &: 80.4 (C-2), 44.6 (C-3), 190.3
(C-4), 129.2 (C-5), 103.5 (C-6), 164.3 (C-7), 103.5
(C-8), 165.4 (C-9), 114.9 (C-10), 127, 2 (C-1), 164.3
(C-4"), 129.2 (C-2', 6"), 114.9 (C-3', 5"). M4k SRR
B RS 8 N H R,
WEY9: dE AR (NED, 24 (254 nm)
ST A RELLOA S, HySO4-EtOH i (5%) N
P (0. FeCls-EtOH (5%) WBUINFR i SR 4i(n,
HEMNZAL ST e 2 IR 54 . FAB-MS (S-Gly)
miz: 271 [M]". '"H-NMR (400 MHz, DMSO-ds) o:
12.95 (s, 5-OH), 10.97 (s, 7-OH), 10.32 (s, 4'-OH),
7.90 (2H, d, J = 8.4 Hz, H-2', 6'), 6.82 (2H, d, J = 8.4
Hz, H-3', 5), 6.72 (1H, s, H-3), 6.44 (1H,d, J=12
Hz, H-8), 6.16 (1H, d, J = 1.2 Hz, H-6). H.A %%k
FSCERAR B SEA 5, et B 9 N 5.
AW 10: FERA AR, 24 (254 nm)
ST ARG LA 5E6, HaSO4-EtOH ¥ (5%) I
PR, FeCl3-EtOH (5%) ¥ g sk,
'H-NMR (400 MHz, DMSO-d;) 6: 12.94 (5-OH),
10.81 (7-OH), 9.33 (4'-OH), 7.31 (2H, d, J = 2.1 Hz,
H-2', 6), 6.98 (1H, s, H-3), 6.54 (1H, s, H-8), 6.17
(1H, s, H-6), 3.86 (6H, s, 2 X -OCH3) o il Hd Al
SCRRIRE A 8, A 10 T R
W 11 BEERY (RED. "H-NMR (400
MHz, CDCL;) 6: 9.64 (1H, d, J = 7.5 Hz, H-p), 7.59 (1H,
d, J=16.0 Hz, H-0), 7.38 (1H, d, J = 2.0 Hz, H-2), 7.21
(1H, dd, J= 2.0, 8.0 Hz, H-2, 6), 6.92 (1H, d, J = 8.5 Hz,
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H-5), 6.66 (1H, dd, J = 8.0, 16.0 Hz, H-p). LA -%¥i 5
SCERIRESEA S, e A ) 11 AR
tEW12: AR (F), &4 (254 nm)
YT TR I, HySO4-EtOH W (5%) I i 2e(n,
B RFE IR B 3L 2, IR 04T 4 LU RE(E 44
[, WEHEA TR, MY 12 AR .
WG 13: RO R CHEE) . 284 (254 nm)
YT N9, HaSO4-EtOH ¥ (5%) N o
W, RYINHEEIZAL &Y. ESIMS m/z: 271 [M+
H]', 293 [M+Na]’, 269 [M—H] . 'H-NMR (400
MHz, CDCl;) d: 6.20 (1H, d, J = 1.8 Hz, H-6), 6.49
(1H, d, J = 1.8 Hz, H-8), 6.79 (1H, s, H-3), 6.93 (2H,
d, J = 8.4 Hz, H-3', 5'), 7.93 (2H, d, J = 9 Hz, H-2/,
6", 10.57 (2H, s, 7, 4-OH), 12.98 (1H, s, 5-OH);
BC-NMR (100 MHz, CDCl3) d: 93.0 (C-8), 97.9
(C-6), 101.9 (C-3), 102.7 (C-10), 115.0 (C-3', 5",
120.2 (C-1'), 127.5 (C-2', 6"), 156.3 (C-9), 160.2
(C-4"), 160.5 (C-5), 163.8 (C-7), 164.2 (C-2), 180.8
(C-4)o PR 5 SCkR i 3 A 3, ket
W13 AR
WwHEY 14: Totafhfk CAED, mp 213~214
C, 4 (254 nm) ST F AR ZOE, H,SOs-EtOH
W (5%) DA T . S50 R IE 2R FH o0 e 3
M2, LW AT S REEIIAHF, AR A TR,
S e LAY 14 IR IR .
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