¢ %% Chinese Traditional and Herbal Drugs 38 43 % 25 5#] 201245 A *847

ZRETRUFRTAR

" oW,k M, EH%

2EMASI R A A TR, Bl 220 730070
1 E. B XSRS Aster flaccidus DR BTN ER . Ak RAIE. RAEEAET > 2 aith, HAY
LR VLR S A D AR R NSRS B R 2 R 56 A B oy B 5 14 /MGE ), 43 1) 4 2-0x0-isocostic
acid (1) HBFIFMGEEL (20, (LZRI-3-0-B-D- AT WEEF (3D 1P, 60- FRIEMLe-4(15)-1 (4). 6B-INEREE-1, 10-/ I
VSIS AEE (5), ENSLER (6). PIMERE (1. HHEE (8. HAFE (9. HEE (0. IMEE A, Al (12).
HEHE 3. WERERFR (4. 2t HPhaw 2~7 AZEEYPE RS> BE2), HEY 1~10. 13 Az s
V= CE |

IR FBCER; NS RREETE WRR S LSRR, Ok HRE

RESES: R284.1 XHEFRERD: A XEHRS: 0253 -2670(2012)05 - 0847 - 04

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), 6p-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-B-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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HREE IR CBEA ) (25 @) SRRSO iEAE 0 5,
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COTEAT & TEA BRI 3 2 4 Ny Fro 1~4.
Fr. | 0@ it R 02, LUE Cke-IN A
(50 1 1520 : 1) BREEBEMAFLEH 1 (26 mg); Fr. 2
oy AIER AT )R 3 8, BLIE S 5e-FE IR 1R
(30 : 110 : D BREEVEMAHL 5D 2 (14 mg); Fr. 3
o SEIR AT I 0 55, DUIE Ce-ale (15 :
1-5 T DBRBEZEIR A AY 3(18.5 mg) F1 14(17.9
mg), PR Cig RAHEHEE-/KER (211561
ikt b &9 4 (16 mg). 5 (24 mg). 6 (28.7 mg).
7 (20.5mg); Frd #HSrE @it 208, L
IECE-Ed (25 0110 0 1) BAREEVEML, LAK Cig
FAHFEFEE-K (10 153 1 1) 4ifk 34 &4 8 (30.6
mg). 9 (21 mg) M 10 (12.5mg).
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K253 0 D AEHEA Y 11 (22 mg). 12 (28.3
mg); Fr. 2 i Sk i e = 5, LU -H
B (1501550 1D BREEZEMAAM S 13 (12 mg).
3 HMExE

&Y 1 TEMIRY CEAD, #4h (254 nm)
YT R ARSI, HySO4-EtOH i (5%) Ik
AN, EI-MS m/z: 248 [M]". 'H-NMR (400 MHz,
CDCl;) 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, CDCly) &: 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), HAEEFI SCHRHRE FEA—
2 W E AL AW 1k 2-ox0-isocostic acid.

G 2: FWERE G, %4 (254 nm)
Y N3R5, HySO4-EtOH ¥ (5%) hndh i 3%
. EI-MS m/z: 389 [M—H] . 'H-NMR (400 MHz,
CDCl) 6: 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=8.1, 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) d: 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 AL IEH s FI SCHRHR TG FEA —
O, WS A 2 B R Y

AW 3: TEOERIREE W (D, 54h (254 nm)
YT RPN, HySO4-EtOH ¥l (5%) I ar
. ESI-MS m/z: 449 [M+H] . "H-NMR (400 MHz,
CDCl3) d: 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=7.2 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"). LL_L¥ditj
BRIRE A 8, et S 3 811245 -3-0-
B-D-HhI A BT -

WA 4: TLEFECGGE)D, EHMT T (254 nm)
H9t, HySO4-EtOH ¥l (5%) Ik .
ESI-MS m/z: 238.231 6 [M]". 'H-NMR (400 MHz,
CDCl;) 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) d: 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). LA_B¥s 15 SCiik ke
SEAR—FP), WA 4 4 1B, 60-—FHA -
4(15)-4 -

& s Atk EOD, 5 (254 nm)
YT N9, HySO4-EtOH Wl (5%) Ik 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) &: 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"). Hk
PR A SRR 800, MRS 5l 6p-
PR HE-1, 10~ S 3B 5025 e

WEY 6: AEEPIREE CED, A (254
nm) {H %, HoSO4EtOH ¥ (5%) MR &
ft. ESI-MS m/z: 629 [M]", 598 [M—OCH;]" .
'H-NMR (400 MHz, CDCl3) &: 1.99 3H, t, J = 7.0
Hz, -NCH,-CH;), 2.01 (3H, s, -OAc), 3.15, 3.25, 3.54
(% 3H, s, 4X-OCH;), 4.91 (1H, d, J = 5.2 Hz, H-14),
7.46~8.07 (5H, m, Bz-H); “C-NMR (100 MHz,
CDCly) 6: 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), 488 (C-19), 47.3, 13.3
(-NCH,CH3), 55.8 (1-OCH3), 57.8 (6-OCH;), 58.8
(16-OCHj3), 59.1 (18-OCHj3), 169.8, 21.5 (CH;COO-),
166.2, 169.8, 131.0, 128.5, 129.6, 133.1 (-OC¢Hs). LA
S kRS, SRS 6 NENY,

wEY 7. HEEPIRGAE (D, B,
H,SO,-EtOH ¥ (5%) M4 (4. "H-NMR (400
MHz, CDCls) 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),
4.57,4.70 (% 2H, d, J = 1.0 Hz, H-29), 1.67 (3H, brs,
H-30); "“C-NMR (100 MHz, CDCly) 6: 38.2 (C-1),

274 (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 F-%k
o S SckE 20, SR 7 R e
Y 8: FIEERIR ARG, 84 (254 nm)
Y N9, HySO4-EtOH Il (5%) A B (0.
'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, CDCl3) J: 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"). M4 SCHkIR
B e A 8 I H H
tE 9: AR G, %4 (254 nm)
JI P ARG PEE, HySO-EtOH % (5%) N
PO, FeCl3-EtOH (5%) N i AR ek (h,,
HEMZA ST e e SR 54 . FAB-MS (S-Gly)
m/z: 271 [M]". 'H-NMR (400 MHz, DMSO-ds) 6:
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). HA %50k
A SCRRIBE R A S, MU et A 9 W E &
A 10: SRR (AR, 248 (254 nm)
JI RS L9, HySO4-EtOH W (5%) i
BT, FeCl3-EtOH (5%) N i sS4,
'H-NMR (400 MHz, DMSO-ds) J: 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 -OCHj) . iRtk Ko Al
SCHRARE A MY, M e A 10 AT A &
WEY 11: FEERY (RD. 'H-NMR (400
MHz, CDCls) 6: 9.64 (1H, d, J = 7.5 Hz, H-y), 7.59 (1H,
d, J=16.0 Hz, H-a)), 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-B). LA L%k
SCERIRTE A B, MO A ) 11 R
teEm12: AERNRER (G0, Ko (254 nm)
§I N9, HySO4-EtOH ¥l (5%) I E 5,
'ﬁﬂt#@]ﬂﬁl’i%%fﬁﬁ,ﬁé T oA LA K RE {EF4IAH
RAIE AT, MU e G 12 I ARKEI .
%é\% 13: sk R CHHES . 54 (254 nm)
YT A5G, HaSO4-EtOH ¥ (5%) N {4 fin
s RTINS . ESI-MS m/z‘ 271 M+
H]', 293 [M+Na]’, 269 [M—H] . 'H-NMR (400
MHz, CDCl3) 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, CDCl;) &: 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). PAEEE 5 ek A —80Y, etk
W3 TR
Ay 14: Ltk GARD, mp 213~214
C, AN (254 nm) LT F AR #1988, HySO4-EtOH
W (5%) AR, SRR IR F RN R 3
W2, B AT & REEIIAN T, IR SA TR,
HSE G 14 AXTR IR HIR .
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