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HBE. BB WRHIEES Chrysanthemum morifolium Ramat. FITL2ERY . ik BLEHZY 80% LR HUY A IE T BEHR AL
Fe FHRALE B . Sephadex LH-20 F £ WOAH 47 2> @ il AR AL 1 o0 S 0 18 40040 48 5 PR 1516 6 W I 454
SR ONPOEAE 12 MeEY, SRR (1) MIN-3-FEEE-B-D-LI T S 1 (2) | 3-deoxybidensyne-
oside B (3) . pollenopyrroside A (4) ., 2-epi-acotatarin A (5) . 1-FHEEEFRL-2, 3-fi-1, 2, 3, 4-PUS-6, 7-H k-
WEmk (6) . 2- (furan-2'-yl) -5- (2"R, 3"S, 4"-trihydroxybutyl) -1, 4-diazine (7). R4 (8). 3, 4- " FRFIEHEE (9) .
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Chemical constituents from Chrysanthemum morifolium

YANG Peng-fei, HE Chun-yu, = HUANG Shen,

MAO Duo-bin”*

(College of Food and Biological Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China)

ABSTRACT: AIM To study the chemical constituents from Chrysanthemum morifolium Ramat.. METHODS

The n-butanol fraction of 80% ethanol extract of C. morifolium was isolated and purified by macroporous absorption

resin, Sephadex LH-20 column and preparative HPLC, then the structures of obtained compounds were identified

by physicochemical properties and spectral data. RESULTS Twelve compounds were isolated and identified as

skimmin (1), indole-3-carboxyl-B-D-glucopyranoside (2), 3-deoxybidensyneoside B (3), pollenopyrroside A
(4), 2-epi-acotatarin A (5), 1-ribityl-2, 3-diketo-1, 2, 3, 4-tetrahydro-6, 7-dimethyl-quinoxaline (6), 2-
(furan-2'-yl) -5- (2"R, 3"S, 4"-trihydroxybutyl) -1, 4-diazine (7), adenosine (8), 3, 4-dihydroxy-benzal-
dehyde (9), 2, 4-dihydroxy-benzaldehyde ( 10), acetovanillone (11), 4-hydroxyphenyl propanal (12).
CONCLUSION  All the compounds are isolated from this plant for the first time.
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T R2MeEY, ARG YRR E R A Y
Gan=YCE N
1

Bruker AVANCE Il 500 A% g S 4R (' TMS,
8% Bruker 23 #)) ; Agilent 1100 LC/MSD TOF %5
REAY . Agilent 1260 HPLC ( 35 H ZE4E(E A7) 5
Apollo C # (250 mmx4.6 mm, 5 um; 3EEKEH
8 4E 7 /N 7] ) 3 Shimadzu LC-20AT Y i 45 W% AH
(H A B H 2 Al); YMC-Pack ODS-A 4 1%
(250 mmx20 mm, 5 pum; HA YMC A#); N-3000
RUERE 78 &AL . FDU-1100 BUA A T4EHL ( HAZR
L AR R A ) s MR -4 2 ALL04 B
BT RF (Taz—, HWEMREEfar2n
Fl); Sephadex LH-20 RIEEHZ ( Fij L Pharmacia 2%
Al); HP-20, SP-700 YR AL FHA AR (A A< =35
N, WEE, ST (srbral, dbatfbiat)
7y ARG, WEE (faikal, EE Fisher ) ;
FIAHAT R B . O (REBERFEERAH]) |

BUEA T 2016 4F 9 AW H#iLAa M 2 i, &
i [ B2 2 b2 B 25 WA 5 T S MBI 5 03 4 5 b 1
% Chrysanthemum morifolium Ramat. ,

2 REEHNE

TR E 2 100 kg 28 80% LB 150. 0 L =13
PEEL3 R, BRR 1 h, A IR BUR S R 45 5 1=
B 6.4 kg, BEZIKI10 LAMEUE, WAk,
LR CERANE T BEAE I, Frfs IE T BEHRAL 2 355 ¢
IR o 8GR AL AR B, R K 15%
30% . 50% . 75% . 95% L MEESE RN, 30% £
PRI 43 480 ¢ /K ¥ it Je 28 KL W B AR R
10% . 15% . 20% . 25% . 30% . 50% . 95% <. [
BEEEVRML , VEMEIR A TG Zed e e 4 A5 58 7 4N
AL (FrA-G)

25% L (FrD) VRMEEAL (83.5 g) 4 Seph-
adex LH-20, 7K-FHEERREEVEING, 15 165 MMy, &
HPLC I J5 & 3145 10 D # AL (FrD1-FrD10) ,
FrD3. FrD4 . FrD6 1 FrD7 #F 7 4% W £ Wk &
Sephadex LH-20, 7K-HEE (0% ~100% ) 46 3 A
&, &l HPLC Mk a9 2 (4 mg) | 12
(7Tmg), 3 (15mg), 6 (4 mg), 4 (6 mg), 5
(4 mg). 9 (17 mg). 10 (23 mg), 20% & fF
(FrC) VEWEFA, (22.3 g) 4 Sephadex LH-20,
K- RS DR, 15 98 AN, £ HPLC kil fs
5158 9 AEAL (FrC1-FrC9) . Hrr, FrC3-FrC9
LB 2% Sephadex LH-20, 7K-HEERAEEVEM G, &

il HPLC 38k A% 3 (15 mg) . 7 (4 mg),
15% P (FrB) YEMHAL (4.5 ¢) 4 Sephadex
LH-20, 7K-HESRR LRI, 15 36 Uiy, 4 HPLC
K55 9845 6 N FR4r (FrCl1-FrC9) . Hrpr, X 6
AR 28] % HPLC M85 1 (9 mg) ., 8
(6 mg) ., 11 (2 mg),
3 £HETE

&Y 1. HEBA, mp 221 ~222 C, ESI-
MS m/z: 325 [M + H]*, 4= C, H, Oy, H-
NMR (500 MHz, DMSO-d,) &: 8.01 (1H, d, J=
9.5 Hz, H-4), 7.65 (1H, d, J=8.5 Hz, H-5),
7.06 (1H, d, J=2.0 Hz, H-7),7.02 (1H, dd, J=
8.5,2.0 Hz, H-6), 6.33 (1H, d, J=9.5 Hz, H-
3),5.04 (1H, d, J=7.0 Hz, H-1") ; "C-NMR (125
MHz, DMSO-d,) 6: 160.3 (C-2), 113.3 (C-3),
144.3 (C-4), 129.5 (C-5), 113.7 (C-6), 160.3
(C-7), 103.2 (C-8), 155.1 (C-9), 113.2 (C-
10), 100.0 (C-1"), 73.2 (C-2"), 76.5 (C-3"),
69.7 (C-4"), 77.2 (C-5'), 60.7 (C-6'), VL ¥k
WS SCHk [11] FEAR—F, BUEENETAT.

& 2. AGBIER, mp 72~74 C, ESI-MS
m/z: 322 [M-H]™, 45 F3X C,; H, NO,.,'H-NMR
(500 MHz, DMSO-d,) 6: 8.10 (1H, dd, J=8.0,
2.0 Hz, H-4),8.07 (1H, s, H-2), 7.45 (1H, dd,
J=7.0, 1.5 Hz, H-7), 7.18-7.22 (2H, m, H-5,
6),5.73 (1H, d, J=8.0 Hz, H-1"), 3.40~3.89
(m, sugar-H) ;" C-NMR (125 MHz, DMSO-d,) §&:
134.2 (C-2), 107.5 (C-3), 122.0 (C-4), 122.7
(C-5), 123.9 (C-6), 113.0 (C-7), 138.2 (C-8),
127.5 (C-9), 165.6 (C-10), 95.3 (C-1"), 74.2
(C-2'),78.2 (C-3"), 71.1 (C-4'), 78.8 (C-5),
62.4 (C-6'), VL L%u#l 530k [12] BEA -2,
WA 7 Sy |- 3- HHY i - B - D - M Mol 1 A WY

& 3. HEOK AR, ESI-MS m/z; 349 [M +
Nal*, 43 CH,0,.,"H-NMR (500 MHz, DMSO-
dy) 8: 6.43 (1H, dt, J=16.0, 6.0 Hz, H-9),
5.77 (1H, d, J=16.0 Hz, H-8), 4.10 (1H, d, J=
7.5 Hz, H-1"), 4.03 (2H, dd, J=4.0, 2.0 Hz, H-
10), 3.78 (1H, dt, J=10.0, 6.0 Hz, H-1a), 3.49
(1H, dt, J=10.0, 6.5 Hz, H-1b), 2.47 (2H, t,
J=7.5 Hz, H-3), 1.73 (2H, m, H-2);" C-NMR
(125 MHz, DMSO-d,) 6: 67.2 (C-1), 28.2 (C-2),
15.6 (C-3), 84.6 (C-4), 65.1 (C-5), 73.5 (C-
6), 74.1 (C-7), 106.3 (C-8), 148.7 (C-9), 61.1
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(C-10), 103.0 (C-1'), 74.1 (C-2"), 76.7 (C-
3'), 70.1 (C-4"), 76.9 (C-5"), 60.8 (C-6"), LA
RSSOk [13] A3, B R 3-deoxy-
bidensyneoside B,

&Y 4. HEBA, mp 188~189 °C, ESI-
MS m/z: 254 [M + H]", ¥ C,H,;NO,, H-
NMR (500 MHz, DMSO-d,) &: 9.42 (1H, s, -
CHO), 7.02 (1H, d, J=4.0 Hz, H-3), 6.07 (1H,
d, J=4.0 Hz, H-4), 4.85 (2H, s, H-6), 4.43
(1H, d, J=4.0 Hz, H-1'a), 3.96 (1H, d, J=4.0
Hz, H-1'b), 1.84 (1H, dd, J=14.0, 8.5 Hz, H-3'
a), 1.75 (1H, dd, J=14.0, 3.0 Hz, H-3'b), 3.86
(1H, m, H-4'), 3.71 (1H, m, H-5"), 3.71 (1H,
m, H-6'a), 3.42 (1H, dd, J=11.5, 4.5 Hz, H-6'
b) ;®C-NMR (125 MHz, DMSO-d,) &: 134.6 ( C-
2), 123.6 (C-3), 104.9 (C-4), 130.7 (C-5),
57.2 (C-6), 178.7 (C-7), 51.8 (C-1'), 94.9 (C-
2'), 34.5 (C-3"), 66.7 (C-4"), 65.4 (C-5"),
64.1 (C-6'), VL E&HE 53R [14] BEA—F,
B 5E A pollenopyrroside A

Ea® 5. HEKAK, mp 159 ~160 C, ESI-
MS m/z; 254 [M + H]*, 2+ F= C,H,,NO,, H-
NMR (500 MHz, DMSO-d,) &: 9.48 (1H, s, -
CHO), 7.03 (1H, d, J=4.0 Hz, H-3), 6.08 (1H,
d, J=4.0 Hz, H-4), 4.85 (2H, s, H-6), 4.44
(1H, d, J=4.0 Hz, H-1'a), 4.17 (1H, d, J=4.0
Hz, H-1'b), 2.30 (1H, dd, J=14.0, 8.5 Hz, H-3'
a), 1.96 (1H, dd, J=14.0, 3.0 Hz, H-3'b) , 4. 10
(1H, m, H-4"), 3.87 (1H, m, H-5"), 3.54 (1H,
dd, J=11.5, 2.5 Hz, H-6"a), 3.42 (1H, dd, J=
11.5, 4.5 Hz, H-6'b) ; "C-NMR (125 MHz, DMSO-
dy) 8:135.1 (C-2), 123.9 (C-3), 104.9 (C-4),
130.7 (C-5), 57.2 (C-6), 178.6 (C-7), 50.8 (C-
1), 102.4 (C-2"), 44.5 (C-3"), 69.9 (C-4"),
87.6 (C-5'), 61.1 (C-6'), UL I i 5 ¢k
[15] FEAR—F, B RN 2-epi-acotatarin A,

&Y 6. HEBA, mp 259 ~260 C, ESI-
MS m/z: 254 [M + H]", 4373 CsH,N,0,, H-
NMR (500 MHz, DMSO-d,) &: 11.89 (1H, s, 4-
NH), 7.33 (1H, s, H-8), 6.92 (1H, s, H-5),
4.52, 4.01 (each 1H, m, H-1'), 4.05 (1H, m, H-
2'),3.63 (1H, m, H-4"), 3.56 (1H, m, H-3"),
3.42 (2H, m, H-5'), 2.22 (3H, s, 6-CH;), 2.19
(3H, s, 7-CH,) ; ®C-NMR (125 MHz, DMSO-d,) 8:
2926

155.8 (C-2), 153.8 (C-3), 116.0 (C-5), 131.3
(C-6), 131.0 (C-7), 116.6 (C-8), 124.9 (C-9),
123.4 (C-10), 44.6 (C-1'), 68.2 (C-2"), 73.6
(C-3"),72.8 (C-4"), 63.5 (C-5"), DL FEdR5 X
Mk [16] A, BAEE N 1AL REmEE-2, 3-
TWA-1, 2, 3, 4-PUE-6, 7- IR,

Ea® 7. HEKER, mp 232~234 C, ESI-
MS m/z; 250 [M+ H]", 2 ¥ C,H,N,0,, H-
NMR (500 MHz, CH,OH-d,) 6: 8.90 (1H, d, J=
1.0 Hz, H-3), 8.49 (1H, d, J=1.0 Hz, H-6),
7.71 (1H, d, J=1.5Hz, H-5'), 7.17 (1H, d, J=
3.0 Hz, H-3"), 6.63 (1H, dd, J=3.0, 1.5 Hz, H-
4'y,3.95 (1H, m, H-2"), 3.78 (1H, dd, J=
11.0, 3.5 Hz, H-4"a), 3.62 (1H, dd, J=11.0,
6.5 Hz, H-4"b), 3.56 (1H, m, H-3"), 3.22 (1H,
dd, J=14.5, 3.0 Hz, H-1"a), 2.91 (1H, dd, J=
14.5, 9.5 Hz, H-1"b);"” C-NMR (125 MHz,
CH,0H-d,) 8: 143.9 (C-2), 140.1 (C-3), 154.8
(C-5), 145.8 (C-6), 44.6 (C-1"), 152.4 (C-2"),
111.2 (C-3"), 113.3 (C-4'), 146.0 (C-5"), 39.7
(C-1"), 73.0 (C-2"), 76.2 (C-3"), 64.6 (C-4"),
LR B 5 3cmk [17] A2, WEEN
2- (furan-2'-yl) -5- (2"R, 3"S, 4"-trihydroxy-bu-
tyl) -1, 4-diazine,

k&Y 8. H @K K, mp 226 ~ 228 C,
ESI-MS m/z: 268 [M + H]*, /3% C,H,N,0,,
"H-NMR (500 MHz, DMSO-d,) &: 8.35 (1H, s, H-
3),8.13 (1H, s, H-6), 7.39 (2H, s, NH,), 5. 89
(1H, d, J=6.0 Hz, H-1'), 3.54~4.62 (5H, H-
2', 3" 4" 5');"C-NMR (125 MHz, DMSO-d,) &:
156.2 (C-1), 152.3 (C-3), 129.3 (C-6), 119.4
(C-8), 149.1 (C-9), 87.9 (C-1'), 73.5 (C-2"),
70.7 (C-3"), 85.9 (C-4"), 61.7 (C-5"), VL %k
PS5 CcHk [18] FEAR—B, MU MR,

&Y 9. HFEK K, mp 152~154 °C, ESI-
MS m/z; 139 [M + H]", 4 ¥ C,H,0,,'H-NMR
(500 MHz, DMSO-d,) &: 9.69 (1H, s, -CHO),
7.31 (1H, dd, J=8.0, 2.0 Hz, H-6), 7.29 (1H,
d, J=2.0 Hz, H-2), 6.90 (1H, d, J=8.0 Hz, H-
5);®C-NMR (125 MHz, DMSO-d,) &: 130.7 (C-
1), 116.2 (C-2), 147.2 (C-3), 153.8 (C-4),
115.3 (C-5), 126.5 (C-6), 193.2 (C-7), VA F%k
PESCHk [19] FEAR -3, HSEER 3, 4- 55
A
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&% 10, HEBAK, mp 135~137 C, ESI-
MS m/z: 139 [M + H]*, 2373 C,H0,, UV A,
(CH,OH) nm; 210, 260, 285."H-NMR (500 MHz,
DMSO-d,) &: 9.93 (1H, s, -CHO), 7.33 (1H, d,
J=2.0 Hz, H-3), 7.28 (1H, dd, J=8.0, 2.0 Hz,
H-5), 6.76 (1H, d, J=8.0 Hz, H-6) ;" C-NMR
(125 MHz, DMSO-d,) &: 121.8 (C-1), 145.0 (C-
2), 115.2 (C-3), 149.9 (C-4), 116.7 (C-5),
131.5 (C-6), 194.6 (C-7), VI b %4 5 SCmik
[19] FEAR 3, BUEER 2, 4-TRERHEE,

&Y 11, HEB AR, mp 112~115 C, ESI-
MS m/z; 167 [M +H]*, 4> F C,H,,0,, ' H-NMR
(500 MHz, DMSO-d,) 6: 7.50 (1H, dd, J=8.0,
2.0 Hz, H-6), 7.42 (1H, d, J=2.0 Hz, H-2),
6.86 (1H, d, J=8.0 Hz, H-5), 2.48 (3H, s,
-CH,) ;® C-NMR (125 MHz, DMSO-d,) &: 128.3
(C-1), 110.0 (C-2), 147.7 (C-3), 152.5 (C-4),
115.0 (C-5), 123.6 (C-6), 194.6 (C-7), 26.2
(C-8), LA LB 5 3CHk [20] A2, #dE
R
A 12. HEMAK, mp 47~49 °C, ESI-MS
151 [M + H]", &+ GH,, 0,,'H-NMR
(500 MHz, DMSO-d,) 6: 9.15 (1H, s, -CHO),
7.04 (1H, d, J=8.5 Hz, H-2, 6), 6.67 (1H, d,
J=8.5 Hz, H-3, 5), 3.24 (2H, m, H-8), 2.77
(2H, t, J=17.5 Hz, H-7);"” C-NMR ( 125 MHz,
DMSO-d,) &: 131.8 (C-1), 115.7 (C-3, 5), 129.3
(C-2,6), 155.4 (C-4),29.5 (C-7), 46.0 (C-8),
205.2 (C-9), DL L-%ds 530wk [21] A —2,
WU T Ry 4-FR IR
4 it

BLHEA R EWANE, 2RENE
Gk, WA, AR HAL
ST MG TSR 2 (A28 T IR RS A
— SRRy, R, A A AR oy i
RGN, ALRMNH 3 EEE T 12 MEEY,
e E ¥ e Nz h oy B s, Ew
SRR ZHE, AR URE, RIS IRk
IS R R, AW 1 BB R
YEH5 FH4: 25 Benazepril M2 a2 B —
ERPIRTEYE (A 3 BRI RIFMPLRIE
PP LAY 6 RyMENRIRAL A R B B
AEPE S BRI, AR R T 4 s
IZERZERY DI R 25800 ot il B AR A0

m/z.
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Chemical constituents form Solanum lyratum
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ABSTRACT: AIM To study the chemical constituents from Solanum lyratum Thunb.. METHODS The 95%

ethanol extract from S. lyratum was isolated and purified by silica column and Sephadex LH-20, then the structures

of obtained compounds were identified by physicochemical properties and spectral data. RESULTS  Thirteen com-

pounds were isolated and identified as silydianin (1), isosilychristin (2) , loliolide (3), 3, 4-dihydroxyphenylpro-

pionic acid (4), p-hydroxyphenylpropionic acid (5), din-butyl phthalate (6), diisobutyl phthalate (7),
phthalate (2-ethylhexyl) ester (8), glansreginic acid (9), 4-methoxy-2, 5, 7, 9-tetrahydroxy-9, 10-dihy-
drophe-nanthrene (10 ), 4, 7-dihydroxy-2-methoxy-9, 10-dihydroxyphenanthrene ( 11 ), isophenol ( 12),
luteolin (13). CONCLUSION Compounds 1-2, 10-12 are isolated from genus Solanum for the first time, and

all the compounds are first isolated from this plant.
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