© 5254 ¢ ¢ %% Chinese Traditional and Herbal Drugs % 49 % %5 22 3 2018 £ 11

HREHLERITR

XN &E, HEMA
FH R ML T AR e R, Wi KRR 427000

i E:. BW R Chrysanthemum indicum 1€E ML ER S . ik RAEZE 0O, BERMAEGE. ODS KAHFE G &
Sephadex LH-20 #EfH: (k0 S HAR, XTS5 LK1k 22 By HEAT 40 B0 78, FFIE A NMR S E AR S = a4 .
SR ONFHIM CRARI R S HET T 14 MEEW, SIS E-4-05-3-F0 (D, BRI SR (2). FMR
16B.220- —FFIEBUHATEEEE (3). o-BERREE (4). ZF5-12-45-3p,16B- 23 (5). 12-4#-3p-F3E- 2 75-11-F (6). b4
W (7). GBRL R (8). 12-F-3p- -1 (9. ARER (10). TR (). FHER-74-"WEk (12),
JelezE (13D, -y HMIREE (14). 458 LEW 1~6. 10~12 F 14 Jy i IANEF 1L 4 15330

KRR TPAAE: ARAIRR 16B,220- R A KR o FWIREE; ARBEER; TR

RESES: R284.1 NEFRERE: A XERS: 0253 -2670(2018)22 - 5254 - 05

DOI: 10.7501/j.issn.0253-2670.2018.22.006

Chemical constituents from flowers of Chrysanthemum indicum

LIU Lei-lei, XIAO Zhuo-bing
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Abstract: Objective To study chemical constituents from the flowers of Chrysanthemum indicum. Methods The chemical
constituents of C. indicum were isolated and purified by various chromatographic techniques, including thin-layer chromatography,
silica gel, ODS reversed-phase silica gel, and Sephadex LH-20 for column chromatography, and their structures were identified by
NMR spectral analysis. Results Fourteen compounds were isolated and identified as stigmata-4-ene-3-one (1), calenduladiol-33-O-
palmitate (2), 16f,22a-dihydroxypseudotaraxasterol-33-O-palmitate (3), a-amyrin (4), urs-12-ene-3f3,16f-diol (5), 3B-hydroxyurs-
12-ene-11-one (6), arnidiol (7), maniladiol (8), 3p-hydroxyolean-12-ene-11-one (9), luteolin (10), apigenin (11), apigenin-7,4'-
dimethy] ether (12), genkwanin (13), and 1-linoleic acid glycerate (14). Conclusion Compounds 1—6, 10—12, and 14 are isolated
from the flowers of C. indicum for the first time.
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(luteolin, 10). /3¢ # (apigenin, 11). K %-7,4'-
“Hf (apigenin-7,4'-dimethyl ether, 12). JE{E%R
(genkwanin, 13) 1-YE3HER H M EREE (1-linoleic acid
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WG K5 o BN BH EITE 9T 02 % 5 N BT 46
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2 ERESE

¥ kg, BMWSE, S0 CHMHET, LL1:
20 FIRHR LL A 95% Tk ZBEHEEL 3 ¥k, Bk 3 h,
WOEWRYE, TRABRE. NEHREET 2 500
mL K, R A EE (60~90 C). FEERR 2.0
FNE T REAEHL, RRPIRNZER 3 IR, RAGT1)5
193 FRE . B AMBERURE (300 g) HIEH A
AR, Ja INEERFEFEIRT, $50)5 FH 2 500 g e IR
RT3, DA -TAEE (60 1 1.30 1 1,15 ¢
I 1021, 7014 551 301 101 BBV,
GOEEERE, WERYE S, &R ARG,
B3 8 MR (A~HD, Horfr C #A7 A i Tk-
BERR O B8 (15 0 1) AAmEE-E 05 (10 0 1) REB
A& 1 (3mg). 4 (7mg) A7 (7mg). D
AL U T - R 208 (15 0 1) AR T #E
it B 5155 D1 A D2, Hrb D1 #6728 1A
Bf-S 05 (7 01D ABEMFREATAE g B, AR
s SRJE LFEE-K (70 & 300 BERFIEET R ARk
R 5, BEMLAY 2 (25 mg); D2 B4 H
FMEE-EERR 2 B8 (150 1) REERBIENESY 6
19 (35 mg), #fr E~G & MG-HEE (20 1)
TER R PEEER Sephadex LH-20 F¥Elikr LR,
WIASRFAL E1. F1 A G, SRJE 3462 E1 A7 k-
SUT-BEIR W6 (10 & 2 0 1D HBk-BE R 208 (10 ¢
1) KRR CFHEE-7K 70 30, 60 : 40) REW
JRAFENREEY) 5 A 8 (40 mg) LA KEEY)

10 FPRFES, 285 LAEG-H R GV AT H 4
i, SEMLAY) 10 (43 me): EBA7 F1 G- B
Mg (2501, 1501 A1 10 2 1)y faiilk-BE L 2.5
(10 : 1) AR AAfER: (HEE-7K 70 2 30+ 60 © 40)
REVERAFIMAEY 12 (2mg). 13 (6 mg) Fl 14
(8 mg), HBAL G1 Sk I A Bl Mt 754 it k- AT i (8
1D FI&EA-FER (10 ¢ 1) 3847 2 IG5, 15
FHRE S S8 5 R RO RE e A €3, DL EE-/K (70 -
30, 60 : 40) NBEMRIREAT AL, FBNEY 3 (45
mg) Al 11 (5mg).
3 GHHEE

WA 1: T TEE N A, 'H-NMR (400 MHz,
CDCls) 6: 5.73 (1H, s, H-3), 1.19 (3H, s, 19-CH3),
094 3H, d, J = 6.8 Hz, 21-CH3), 0.72 (3H, s,
18-CH3), 0.87 (3H, d, J = 6.8 Hz, 26-CH3), 0.82 (3H,
d, J = 6.8 Hz, 27-CH3), 0.84 3H, t, J = 6.8 Hz,
29-CH;); "“C-NMR (100 MHz, CDCl3) 6: 35.6 (C-1),
33.9 (C-2), 199.7 (C-3), 123.7 (C-4), 171.7 (C-5), 33.0
(C-6), 32.0 (C-7), 35.7 (C-8), 53.8 (C-9), 38.6 (C-10),
21.0 (C-11), 39.6 (C-12), 42.4 (C-13), 55.9 (C-14),
24.2 (C-15), 28.2 (C-16), 56.0 (C-17), 12.0 (C-18),
17.4 (C-19), 36.1 (C-20), 18.7 (C-21), 34.0 (C-22),
26.1 (C-23), 45.8 (C-24), 29.1 (C-25), 19.0 (C-26),
19.8 (C-27), 23.1 (C-28), 11.9 (C-29). LA s
SRR IE A -, Mt A 1 N -4
$5-3-1 o

WA 2: A TEE LR A, 'H-NMR (400 MHz,
CDCl3) d: 4.70 (1H, d, J = 1.6 Hz, H-29a), 4.59 (1H, s,
H-29b), 4.46 (1H, dd, J = 10.4, 5.6 Hz, H-3), 3.61
(1H, dd, J=11.2, 4.8 Hz, H-16), 1.68 (3H, s, 30-CH;),
1.03 (3H, s, 24-CH;), 1.00 (3H, s, 27-CH3), 0.88 (3H,
s, 26-CH;), 0.86 (3H, s, 25-CH;), 0.84 (3H, s,
23-CH3), 0.77 (3H, s, 28-CH3); JRIHERER4 6: 2.28
(2H, t, J = 7.6 Hz, H-2'), 1.25 (26H, m, H-3'~15"),
0.88 (3H, t, J = 7.6 Hz, 16'-CHs); *C-NMR (100
MHz, CDCl;) d: 38.4 (C-1), 23.7 (C-2), 80.5 (C-3),
37.7 (C-4), 55.4 (C-5), 18.1 (C-6), 34.2 (C-7), 40.9
(C-8), 49.9 (C-9), 37.0 (C-10), 20.8 (C-11), 24.7
(C-12), 37.2 (C-13), 44.0 (C-14), 37.8 (C-15), 77.3
(C-16), 48.5 (C-17), 47.6 (C-18), 47.7 (C-19), 149.9
(C-20), 29.9 (C-21), 36.8 (C-22), 27.9 (C-23), 15.9
(C-24), 16.5 (C-25), 16.1 (C-26, 27), 11.6 (C-28),
109.8 (C-29), 19.3 (C-30), fEMFEREE 7 6. 173.6
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(C-1%), 34.1 (C-2'), 31.9 (C-3), 29.9 (C-4', 5"), 29.6
(C-6", 7, 29.5 (C-8', 9), 29.4 (C-10/, 11), 29.3
(C-121), 29.2 (C-13"), 29.1 (C-14'), 25.1 (C-15"), 14.1
(C-16"). LA -3t dis 5 scmrafi s A — 5, i
BENEY) 2 NFAEIR & 5 5 B .

WEY) 3: WREWER P OyMeRYy, A EE
HONMARYD, AHJEARE K. "H-NMR (400 MHz,
CDCly) d: 5.62 (1H, d, J = 6.4 Hz, H-21), 4.48 (1H,
dd, J=10.8, 5.2 Hz, H-3), 4.07 (1H, dd, J=10.4, 2.8
Hz, H-16), 3.86 (1H, d, J = 6.4 Hz, H-22), 1.69 (3H, s,
30-CH3), 1.04 (3H, d, J = 6.8 Hz, 29-CH3), 1.04 (6H,
s, 26, 27-CH3), 0.86 (3H, s, 24-CH3), 0.83 (6H, s, 23,
25-CH3), 0.63 (3H, s, 28-CH;); RIHRERE5 6: 2.29
(2H, t, J = 7.6 Hz, H-2"), 1.25 (26H, m, H-3'~15"),
0.86 3H, t, J = 7.6 Hz, 16'-CH;): C-NMR (100
MHz, CDCl5) d: 38.4 (C-1), 27.1 (C-2), 80.6 (C-3),
37.8 (C-4), 55.3 (C-5), 18.1 (C-6), 34.8 (C-7), 41.0
(C-8), 40.3 (C-9), 36.9 (C-10), 21.5 (C-11), 35.9
(C-12), 36.0 (C-13), 43.1 (C-14), 29.6 (C-15), 68.6
(C-16), 42.4 (C-17), 49.8 (C-18), 38.2 (C-19), 145.5
(C-20), 121.1 (C-21), 68.4 (C-22), 27.9 (C-23), 16.0
(C-24), 16.5 (C-26), 16.3 (C-25, 27), 12.4 (C-28), 22.6
(C-29), 21.7 (C-30); AEHTERHER 73 0: 173.7 (C-17), 34.1
(C-2), 31.9 (C-3'), 29.6 (C-4', 5'), 29.5 (C-6', 7'), 29.4
(C-8, 9'), 29.3 (C-10', 11"), 29.2 (C-12, 13", 29.1
(C-14"), 25.1 (C-15"), 14.1 (C-16"). LA FyEHHE 5
SCERARE A — Y, WS A 3 N
16,220 —F2 FE AR A T H I

A& 4: AETEE LR A, "H-NMR (400 MHz,
CDCls) 6: 5.15 (1H, t, J= 3.2 Hz, H-12), 3.23 (1H, dd,
J=10.8, 5.2 Hz, H-3), 1.07 (3H, s, 27-CH3), 1.02 (3H,
s, 26-CH;), 1.00 (3H, s, 23-CH3), 0.97 (3H, s,
25-CHj3), 0.95 (3H, d, J = 6.8 Hz, 30-CH3), 0.91 (3H,
d, J = 6.8 Hz, 29-CH3), 0.87 (3H, s, 24-CH;), 0.81
(3H, s, 28-CH;); *C-NMR (100 MHz, CDCl3) 8: 38.7
(C-1, 4), 27.2 (C-2), 79.0 (C-3), 55.1 (C-5), 18.3
(C-6), 32.9 (C-7), 40.0 (C-8), 47.7 (C-9), 36.9 (C-10),
23.3 (C-11), 124.4 (C-12), 139.5 (C-13), 42.0 (C-14),
28.7 (C-15), 26.6 (C-16), 33.7 (C-17), 59.0 (C-18),
39.6 (C-19), 39.6 (C-20), 31.2 (C-21), 41.5 (C-22),
28.1 (C-23), 15.6 (C-24), 15.7 (C-25), 16.8 (C-26),
23.2 (C-27), 28.1 (C-28), 17.5 (C-29), 21.4 (C-30). LA
| NMR $fE 5 cmkikiE A -5, s i s

Y4 N o-E IR

WA 5: A TEE LR A, "H-NMR (400 MHz,
CDCly) 6: 5.19 (1H, t, J = 2.8 Hz, H-12), 4.20 (1H, dd,
J = 11.6, 2.4 Hz, H-16), 3.22 (1H, dd, J = 10.8, 4.4
Hz, H-3), 1.14 (3H, s, 27-CH3), 1.02 (3H, s, 26-CH3),
0.99 (3H, s, 23-CH;), 0.95 (3H, d, J = 6.8 Hz,
30-CHs), 0.94 (3H, s, 25-CH3), 0.79 (3H, s, 24-CH3),
0.78 (3H, d, J = 6.8 Hz, 29-CHs), 0.76 (3H, s,
28-CH;): "*C-NMR (100 MHz, CDCl;) 6: 38.7 (C-1),
27.1 (C-2), 78.9 (C-3), 38.5 (C-4), 55.1 (C-5), 18.2
(C-6), 32.8 (C-7), 40.0 (C-8), 46.9 (C-9), 36.8 (C-10),
23.3 (C-11), 125.0 (C-12), 137.9 (C-13), 44.0 (C-14),
35.9 (C-15), 65.9 (C-16), 38.5 (C-17), 60.6 (C-18),
39.5 (C-19), 39.4 (C-20), 30.5 (C-21), 35.1 (C-22),
28.1 (C-23), 15.6 (C-24), 15.6 (C-25), 16.8 (C-26),
24.5 (C-27),21.9 (C-28), 17.6 (C-29), 21.3 (C-30). LA
RO S SR E R A S, Wtk &
5 NS JR-12-45-3B,16B- 2%k,

WA 6: TS E N A, 'TH-NMR (400 MHz,
CDCly) d: 5.54 (1H, s, H-12), 3.21 (1H, dd, J = 10.8,
5.6 Hz, H-3), 1.30 (3H, s, 27-CH;), 1.17 (6H, s, 23,
26-CH3), 1.00 (3H, s, 25-CH3), 0.90 3H, d, J = 6.8
Hz, 30-CH3), 0.80 (3H, d, J = 6.8 Hz, 29-CH3), 0.81
(3H, s, 24-CH3), 0.82 (3H, s, 28-CH3): *C-NMR (100
MHz, CDCl;) d: 39.1 (C-1), 27.3 (C-2), 78.8 (C-3),
36.9 (C-4), 54.9 (C-5), 17.5 (C-6), 32.9 (C-7), 43.6
(C-8), 61.5 (C-9), 37.1 (C-10), 199.8 (C-11), 130.4
(C-12), 164.8 (C-13), 45.1 (C-14), 27.2 (C-15), 26.5
(C-16), 33.9 (C-17), 59.0 (C-18), 39.3 (C-19), 39.2
(C-20), 30.9 (C-21), 40.9 (C-22), 28.8 (C-23), 15.6
(C-24), 16.5 (C-25), 18.7 (C-26), 20.5 (C-27), 28.1
(C-28), 18.5 (C-29), 21.1 (C-30). LA Likit#dE 53¢
RGBSR Y, M AY 6 N 12-0-3p-
PRI JR-11-4

W& 7 AGBARY, 'H-NMR (400 MHz,
CDCly) 6: 4.64 (1H, d, J = 1.6 Hz, H-30a), 4.62 (1H,
d, J = 1.6 Hz, H-30b), 3.39 (1H, m, H-16), 3.19 (1H,
m, H-3), 1.02 (6H, s, 26, 27-CH3), 0.99 (3H, s,
23-CHs), 0.96 (3H, d, J = 7.2 Hz, 29-CH3), 0.87 (3H,
s, 24-CH;), 0.83 (3H, s, 25-CH;), 0.76 (3H, s,
28-CH;); "“C-NMR (100 MHz, CDCl;) 6: 38.7 (C-1),
27.3 (C-2), 78.9 (C-3), 38.7 (C-4), 55.3 (C-5), 18.2
(C-6), 36.0 (C-7), 40.9 (C-8), 50.0 (C-9), 37.0 (C-10),
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21.3 (C-11), 25.8 (C-12), 38.9 (C-13), 42.2 (C-14),
35.2 (C-15), 77.3 (C-16), 39.9 (C-17), 47.6 (C-18),
38.8 (C-19), 153.6 (C-20), 25.0 (C-21), 34.0 (C-22),
27.9 (C-23), 15.3 (C-24), 16.2 (C-25), 15.8 (C-26),
16.3 (C-27), 12.8 (C-28), 25.2 (C-29), 107.3 (C-30).
DL A Bl 5 ek s A — 5, s s
Y7 &%

A 8: A TEE N K, 'TH-NMR (400 MHz,
CDCl3) 8: 5.25 (1H, t, J = 2.8 Hz, H-12), 4.20 (1H, dd,
J=11.6, 2.4 Hz, H-16), 3.22 (1H, dd, J = 10.8, 4.4
Hz, H-3), 1.22 (3H, s, 27-CHs), 1.00 (6H, s, 23,
28-CHj), 0.94 (3H, s, 30-CH3), 0.91 (3H, s, 25-CHs),
0.89 (3H, s, 29-CH;), 0.79 (6H, s, 24, 26-CHs);
BC-NMR (100 MHz, CDCly) &: 38.5 (C-1), 27.1
(C-2), 78.9 (C-3), 38.7 (C-4), 55.1 (C-5), 18.3 (C-6),
32.6 (C-7), 39.8 (C-8), 46.8 (C-9), 37.3 (C-10), 23.4
(C-11), 122.2 (C-12), 143.4 (C-13), 43.7 (C-14), 35.5
(C-15), 65.8 (C-16), 36.8 (C-17), 49.0 (C-18), 46.5
(C-19), 30.8 (C-20), 34.1 (C-21), 30.5 (C-22), 28.0
(C-23), 15.5 (C-24), 15.5 (C-25), 16.8 (C-26), 27.1
(C-27), 21.4 (C-28), 33.2 (C-29), 23.4 (C-30). LA b ik
R S kR E A -, st A 8 A
T i

W& 9: At TEE LR A, "H-NMR (400 MHz,
CDCly) 6: 5.59 (1H, s, H-12), 3.21 (1H, dd, J = 10.8,
5.6 Hz, H-3), 1.30 (3H, s, 27-CH3), 1.14 (6H, s, 23,
28-CH3), 1.01 (3H, s, 30-CH3), 0.95 (3H, d, J = 6.8
Hz, 25-CH3), 0.86 (3H, d, J = 6.8 Hz, 29-CH3), 0.81
(3H, s, 24-CHs), 0.79 (3H, s, 26-CHs); *C-NMR (100
MHz, CDCl3) d: 39.2 (C-1), 27.2 (C-2), 78.8 (C-3),
37.1 (C-4), 54.9 (C-5), 17.5 (C-6), 32.9 (C-7), 43.6
(C-8), 61.8 (C-9), 36.9 (C-10), 200.2 (C-11), 128.1
(C-12), 170.6 (C-13), 45.1 (C-14), 26.5 (C-15), 26.4
(C-16), 32.3 (C-17), 47.6 (C-18), 45.1 (C-19), 31.0
(C-20), 34.4 (C-21), 36.5 (C-22), 28.1 (C-23), 16.4
(C-24), 15.6 (C-25), 17.4 (C-26), 23.4 (C-27), 28.7
(C-28), 33.1 (C-29), 23.5 (C-30). LA _F ikt 50
TR IE A — Y, WS EAEY 9 N 12-0%-3B-
RIS -1

&M 10: FEOTERM A, "HNMR (400
MHz, Acetone-dg) 6: 12.97 (1H, s, OH), 7.40 (2H, d,
J =28 Hz, H-2', 6'), 6.89 (1H, d, J = 8.4 Hz, H-5'),
6.65 (1H, s, H-3), 6.43 (1H, s, H-8), 6.18 (1H, s, H-6):

BC-NMR (100 MHz, Acetone-ds) o: 163.9 (C-2),
102.9 (C-3), 181.6 (C-4), 157.3 (C-5), 98.8 (C-6),
164.1 (C-7), 93.8 (C-8), 161.5 (C-9), 103.7 (C-10),
121.6 (C-1"), 113.4 (C-2"), 145.7 (C-3"), 149.7 (C-4"),
116.0 (C-5"), 119.0 (C-6"). LAy 504l 5 ik e
HA—F, A 10 NIRRT X,

WEY 1. EETERA, "HNMR (400
MHz, Acetone-dg) 6: 7.93 (2H, d, J= 8.8 Hz, H-2', 6'),
7.03 (2H, d, J = 8.8 Hz, H-3', 5'), 6.62 (1H, s, H-3),
6.54 (1H, d, J= 1.6 Hz, H-6), 6.26 (1H, d, J= 1.6 Hz,
H-8); "C-NMR (100 MHz, Acetone-dg) J: 165.9
(C-2), 104.8 (C-3), 183.7 (C-4), 159.6 (C-5), 95.5
(C-6), 165.7 (C-7), 100.4 (C-8), 163.9 (C-9), 105.9
(C-10), 124.0 (C-1"), 129.9 (C-2, 6), 117.5 (C-3', 5"),
162.6 (C-4")o LA 138 i $ 5 S ki 2 A — '),
M LAY 11 RS ER

WEY 12: EOTLERMA, HNMR (400
MHz, Acetone-dg) 0: 12.96 (1H, s, OH), 8.05 (2H, dd,
J=6.8,2.0 Hz, H-2', 6'), 7.13 (2H, dd, J= 6.8, 2.0 Hz,
H-3', 5), 6.72 (1H, s, H-3), 6.70 (1H, d, J = 1.6 Hz,
H-6), 6.33 (1H, d, J = 1.6 Hz, H-8), 3.93 (3H, s,
CH;0), 3.92 (3H, s, CH;0). LA i i 5 SC iRk
ERA-H, WS ELEY 12 NTHRER-T4-
FF i

WEY 13: HELERA, 'HNMR (400
MHz, DMSO-d¢) J: 12.92 (1H, s, OH), 8.02 (2H, d,
J=28.8 Hz, H-2', 6'), 7.10 (2H, d, J = 8.8 Hz, H-3', 5'),
6.85 (1H, s, H-3), 6.49 (1H, d, J = 1.6 Hz, H-6), 6.20
(1H, d, J = 1.6 Hz, H-8), 3.85 (3H, s, CH;0);
BC-NMR (100 MHz, DMSO-dq) &: 163.2 (C-2), 103.5
(C-3), 181.7 (C-4), 157.3 (C-5), 98.8 (C-6), 164.2
(C-7), 93.9 (C-8), 161.4 (C-9), 103.7 (C-10), 122.8
(C-1"), 128.2 (C-2', 6'), 114.5 (C-3', 5'), 162.2 (C-4"),
55.5 (CH30). VA_EJ 8t 5 Semrdfas S A a7,
S B A Y13 NEE R

&Y 14: AME A, 'H-NMR (400 MHz,
CDCls) 6: 5.36 (4H, m, H-9', 10", 12, 13"), 3.50~4.30
(5H, m, H-1~3), 2.35 (2H, t, J = 7.6 Hz, H-2'), 2.05
(2H, g, J = 7.2 Hz, H-11"), 1.63 (4H, t, J = 6.8 Hz,
H-8, 14'), 129 (2H, m, H-17"), 0.87 (3H, m,
18’-CH;); "“C-NMR (100 MHz, CDCl3) J: 65.2 (C-1),
70.3 (C-2), 63.3 (C-3), MEHERIR4) 6: 173.3 (C-1"),
34.1 (C-2), 29.7 (C-3'), 29.6 (C-4"), 29.5 (C-5"), 29.4
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(C-6), 29.3 (C-7'), 24.9 (C-8"), 130.2 (C-9'), 128.1
(C-10", 31.9 (C-11"), 130.0 (C-12%), 127.9 (C-13'),
292 (C-14%), 29.1 (C-15', 16'), 22.7 (C-17"), 14.1
(C-18"). Lh b3t 4idis 5 scmrafi s A — 5™, i
YA 14 4 1-TE MR H MR ES .
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