* 808 -

¢ % % Chinese Traditional and Herbal Drugs 38 46 % 28 6 #] 201543 A

RELPHERRILEERSTR

g%, xERY, Teg!, ARG
L RERARBNERE, 7R T 510520
2. MEANLE TR B A2 T2BE, T4 )M 510225
W E. BRY XPERY Ardisia mamillata 2SR EEIRALE R AT B 54502 AiE KA. BEga o
T B ait, WS E ik, B8R MEEL LW RO M EEE L5377 3 A 3] 10 M EER &9,
IYAEEE R 31,405, 7-DY AR (1) 347,575, 7- L AEE T (2). M E (3D, MR (). WAM-3-0-B-D-Hi%i bl
H (5. M FE-3-0-B-D- M (60, =M (7. MiEHE-7-O-MEREF (8. WA&® (9. 4-FEHELEM-7-0-p-
ZEEFET (100, Ei AW 1~10 hE R AZED PR3, a6 F1 10 B IR ZE Y o 815 3.
KR PRNAL; MR NAY: 3045, 7- DY AR M 3R -3-0-B-D- L FLRE T =M 4-FEIE L A9 -7-0-B-
AN

PESES: R284.1 SCEFRRRD: A
DOI: 10.7501/j.issn.0253-2670.2015.06.005

XEHS: 0253 - 2670(2015)06 - 0808 - 04

Studies on flavonoids of Ardisia mamillata
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Abstract: Objective

chromatography and their structures were elucidated through spectroscopic analysis. Results Ten compounds were isolated from the

To study the flavonoids of Ardisia mamillata. Methods The constituents were isolated by column
ethanol extract of 4. mamillata and these compounds were elucidated as: 3',4',5,7-tetrahydroxyflavone (1), 3',4',5',5,7-penta-
methoxyflavone (2), quercetine (3), quercitroside (4), kaempferol-3-O-glucoside (5), quercetine-3-O-p-D-galactopyranoside (6),
trifolin (7), naringenin-7-O-glucoside (8), kaempferol (9), and 4'-methoxy-kaempferol-7-O-B-rutinoside (10). Conclusion All the
compounds are obtained from this plant for the first time. Compounds 6 and 10 are isolated from the plants of Ardisia Swartz for the
first time.
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4'-methoxy-kaempferol-7-O-B-rutinoside
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( 3',4'5'5,7-pentamethoxyflavone , 2 ) . #if & %
(quercetine, 3). #itfZ1F C(quercitroside, 4). 1145
fy -3-O-B-D- 4 %j # 1F ( kaempferol-3-O-B-D-
glucoside, 5 #i} j 25-3-0-B-D-F- FL# 1F ( quercetine-
3-O-B-D-galactopyranoside, 6). —IE{F (trifolin,
7). MK # -7-O- i 4§ B 1T (naringenin-7-O-
glucoside, 8). 1LZsMy (kaempferol, 9). 4'-F4 (I
Ly 4% Wy -7-O-B- 2 F B 11 ( 4'-methoxy-kaempferol-
7-O-B-rutinoside, 10). Fratb-&Hoh H IR N i%tE
Yrh o Eaas], ka4 6 A 10 S IRMIX)E
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X-4 Hr WA RO E A CIE 2 w3 A7 R
/A 7]); Bruker DRX-500 A% R LR (45 5 Bruker
/y#]); Thermo LCQ FLEET A e i 25 Jit 1 X
(ESI-MS, 3£ [H Thermo 2 #]); 2 (G HER GFosan
FE RS (200~300 H, #H&EFEH L) D, R
Wil (80~100 H, Eilgf#iulilanl); Bk
Sephadex LH-20 (Pharmaeia /] ); ODS x AHIURE
(HAYMC A wD; Hl w3k s Hral.

FPIRE AR AT 248 31 0 A T AR R
X, ZAhiE Al TR BEAb PRI I 24 b Wt Bl 480 4%
WEN R SRR B MY 08 F 4L Ardisia
mamillata Hance.

2 EMESE

R LA OB S L 700% ZRE TRt 3 VK,
BEX 12 h, GIFPRBGE, JR 2R, EER R, JE
W5 M A RN R SRRSO k4, 49 41 Tk
93 25 g~ BEIR LBEFH 7 114 g. BEFR LR 73 FH &
f5-N (42 1) BEEEVEE, TLC Rl HAH A 1 41
7y, 193 12 M4 F1~F12.

F1 2R AT 0%, A limk-a ] (40 1) BEl,
FE 25 P& 1 (9 mg) AT 2 (17 mg); F2
AF3 A DUE I, o H e, S
RS VEBI,  IRAR G SRR, HRESEN,
A 3 (5mg) A4 (Tmg). F4 LRENAAD
W%, 50% HEEVEN, kA5 (10 mg); F5 Fil F6
S35 FH R 4 240 )G, 28 Sephadex LH-20 B A
ik, SAT-FEE (10D Y, PR TR
FECO RS, FyliE-aEd (4010 e, ka6 (7
mg) M7 (16 mg); F7 &RELHLA: 0%, 80% L 1E
Yol , 148 TLC Rl 5 JF 453 2 3 /MLy FT-1~F7-3,
Horpr F7-2 St anly, SO7-AEE (501D vE

LA 8 (7T mg). F8 LBbAE (e, S 4)-HEF
(101 e, PrERATEEIE, fFbmE- A (4 :
D e, BHhE 9 (5mg); F9 L E LG (80~
100 H)> k%, 50% LN, BT s A Ui
M, R S S A A5 10 (14 mg).
3 HGMEFE

&Y 1. AsEtd (FEE), mp 1955~
196.5 ‘C, HCI-Mg KJVBHME, —=Spbgk-2m i
SN A YE - ESI-MS miz 343 [M—+H]', 365 [M+Na]".
'H-NMR (500 MHz, DMSO-ds) 6: 6.76 (1H, s, H-3),
6.51 (1H, d, J = 2.1 Hz, H-6), 6.88 (1H, d, J = 2.1 Hz,
H-8), 7.43 (1H, d, J = 2.1 Hz, H-2), 7.09 (1H, d, J =
8.4 Hz, H-5"), 7.56 (1H, dd, J = 2.1, 8.4 Hz, H-6"),
3.94 (3H, s, 5-OCHj3), 3.90 (3H, s, 7-OCHj), 3.95 (3H,
s, 3-OCHs), 3.94 (3H, s, 4-OCH3); “*C-NMR (125
MHz, DMSO-dg) d: 160.8 (C-2), 107.8 (d-3), 177.4
(C-4), 160.4 (C-5), 96.3 (C-6), 163.2 (C-7), 93.2
(C-8), 159.4 (C-9), 109.6 (C-10), 123.9 (C-1"), 108.5
(C-2), 149.1 (C-3"), 151.7 (C-4"), 111.0 (C-5"), 119.5
(C-6"), 56.0 (5-OCHs), 557 (7-OCHj), 56.0
(3'-OCHs), 56.4 (4'-OCHg). LA L% 15 SCik R —
HO, W EE 1N 345, 7-Y TP AR LT .

& 2. FEE S (RS, mp 199~200 C,
HCI-Mg S S BHPE, =Sk 2k S5 B 5 9 B o
ESI-MS m/z: 372 [M—+H]", 357 [M—CH3]". 'H-NMR
(500 MHz, DMSO-dg) o: 6.75 (1H, s, H-8), 6.55 (1H,
s, H-3), 7.45 (1H, dd, J = 2.1, 8.7 Hz, H-6"), 7.24 (1H,
d, J = 2.1 Hz, H-2'), 6.92 (1H, d, J = 8.7 Hz, H-5"),
3.97 (3H, s, 5-OCHj3), 3.95 (3H, s, 7-OCHj), 3.92 (3H,
s, 3-OCHs), 3.91 (3H, s, 4-OCH;), 3.88 (3H, s,
5'-OCH3):; C-NMR (125 MHz, DMSO-dg) J: 160.4
(C-2), 108.8 (C-3), 177.5 (C-4), 160.4 (C-5), 96.4
(C-6), 164.7 (C-7), 93.2 (C-8), 159.4 (C-9), 109.6
(C-10), 123.9 (C-1"), 108.5 (C-2'), 149.1 (C-3"), 151.7
(C-4'), 111.0 (C-5"), 119.5 (C-6"), 56.3 (5'-OCHj3), 61.1
(4-OCH3), 56.3 (3-OCHj), 55.7 (7-OCHs), 56.4
(5-OCHa)o LA_F % 5 ek — 57, #et
HW2 0 5,73 45" 11 AR B T

A 3: Ttk an (HEE), mp 310~312 C,
HCI-Mg S B, =Sk -2k S A B 5 2 B e o
ESI-MS m/z: 302 [M]", 301 [M—H] . H-NMR (500
MHz, DMSO-dg) d: 6.39 (1H, d, J = 2.0 Hz, H-8),
6.17 (1H, d, J = 2.0 Hz, H-6), 7.53 (1H, dd, J = 8.4,
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2.0 Hz, H-6'), 7.66 (1H, d, J= 2.0 Hz, H-2'), 6.88 (1H,
d, J = 8.4 Hz, H-5'), 12.48 (1H, s, 5-OH), 10.76 (1H,
s, 7-OH), 9.57 (1H, s, 3-OH), 9.36 (1H, s, 3’-OH),
12.47 (1H, s, 4-OH); >C-NMR (125 MHz, DMSO-dj)
d: 175.8 (C-4), 163.9 (C-7), 160.7 (C-9), 156.1 (C-5),
147.7 (C-4"), 146.8 (C-2), 145.0 (C-3"), 135.7 (C-3),
121.9 (C-17), 120.0 (C-6'), 115.6 (C-5"), 115.0 (C-2"),
103.0 (C-10), 98.2 (C-6), 93.3 (C-8). LA L% #s 15 ik
WiE—8, MR A Y 3 i %,

G 4. EEAFAR AR CFEE, mp 183~185
‘C, HCl-Mg Jx M BHE, Molish N FH:. ESI-MS
m/z: 479 [M+H]", 501 [M+Na]", 303 [M+H—
176]". "H-NMR (500 MHz, DMSO-d;) o: 12.48 (1H,
s, 5-OH), 10.89 (1H, s, 7-OH), 6.14 (1H, d, J = 2.1
Hz, H-6), 6.30 (1H, d, J = 2.1 Hz, H-8), 9.73 (1H, s,
4'-OH), 9.36 (1H, s, 3'-OH), 6.89 (1H, d, J = 8.0 Hz,
H-5'), 7.27 (1H, d, J = 8.0 Hz, H-2"), 7.29 (1H, d, J =
8.0 Hz, H-6'), 5.33 (1H, brs, H-1"), 3.30~4.00 (5H,
m, H-2"~6"), 0.94 (3H, d, J = 6.1 Hz, 6"-CH;):
BC-NMR (125 MHz, DMSO-d;) J: 158.4 (C-2), 136.4
(C-3), 179.6 (C-4), 163.0 (C-5), 99.8 (C-6), 165.7
(C-7), 94.7 (C-8), 159.2 (C-9), 105.8 (C-10), 122.8
(C-1"), 116.3 (C-2"), 146.3 (C-3"), 149.6 (C-4'), 116.9
(C5"), 122.9 (C-6'), 103.4 (C-1"), 72.1 (C-2"), 72.91
(C-3"), 73.27 (C-4"), 71.8 (C-5"), 17.5 (6"-CH3). PA L
Kot 5 SChkioE 8, MOt 4 i A

&Y S S afE (R, mp 175~177 C,
HCI-Mg [ 5B, Molish e S FHME, =&k
BB m AL B0 S N BHE o ESI-MS m/z: 432 [M—+H] .
'H-NMR (500 MHz, DMSO-dq) d: 6.20 (1H, d, J=2.8
Hz, H-6), 6.45 (1H, d, J = 1.8 Hz, H-8), 8.06 (2H, d,
J=12.0 Hz, H-2, 6'), 6.89 (2H, d, J = 12.0 Hz, H-3,
5", 5.26 (1H, d, J = 7.2 Hz, H-1"), 3.19~3.74 (6H, m,
Gle-H); "“C-NMR (125 MHz, DMSO-ds) 6: 156.5
(C-2), 133.2 (C-3), 177.4 (C-4), 161.3 (C-5), 99.0
(C-6), 165.0 (C-7), 93.8 (C-8), 156.2 (C-9), 103.8
(C-10), 120.9 (C-1'), 133.2 (C-2'), 115.2 (C-3"), 160.1
(C-4"), 115.2 (C-5"), 133.2 (C-6'), 101.0 (C-1"), 77.6
(C-2"), 76.5 (C-3"), 69.9 (C-4"), 74.3 (C-5"), 60.9
(C-6")o LA - %d 5 scikapi — 5", e th s
Y5 Jy 1L 25 3-3-0-B-D-F5 2 Hi 1

tEY 6: A AR, mp 188~190
‘C, HCI-Mg W51k, Molish W 5 B

ESI-MS m/z: 487.1 [M+Na]", 951.2 [2M~+Na]".
'H-NMR (500 MHz, DMSO-dq) d: 7.67 (1H, dd, J =
2.4, 8.4 Hz, H-6), 7.53 (1H, d, J = 2.4 Hz, H-2'), 6.81
(1H, d, J = 8.4 Hz, H-5'), 6.41 (1H, d, J = 2.4 Hz,
H-8), 6.21 (1H, d, J = 2.4 Hz, H-6); 5.38 (1H,d, J=
5.2 Hz, H-1"); “C-NMR (125 MHz, DMSO-dy)
177.5 (C-4), 164.1 (C-7), 161.2 (C-5), 159.9 (C-4"),
156.3 (C-9), 156.3 (C-2), 133.2 (C-3), 130.8 (C-2, 6'),
120.8 (C-1'), 115.0 (C-3', 5"), 104.1 (C-10), 101.1
(C-1"), 98.6 (C-6), 93.5 (C-8), 77.3 (C-5"), 76.4
(C-3"), 74.1 (C-2"), 69.9 (C-4"), 60.8 (C-6"). LA L%k
i 5 SRR — Y, S e 6 ot %-3-
O-B-D-F-FLHE T .

WEw 7. wEOEPIREE CNETD, mp 221~123
‘C, HCI-Mg % 2FHYE, Molish J BV 5 FH A .
ESI-MS m/z: 447 [M—H] . 'H-NMR (500 MHz,
DMSO-dg) d: 12.60 (1H, s, 5-OH), 10.81 (1H, s,
7-OH), 10.11 (1H, s, 4-OH), 6.21 (1H, d, J = 2.4 Hz,
H-6), 6.42 (1H, d, J = 2.4 Hz, H-8), 8.06 (2H, d, J =
9.0 Hz, H-2', 6'), 6.85 (2H, d, J = 9.0 Hz, H-3', 5"),
5.40 (1H, d, J = 7.6 Hz, H-1"); "“C-NMR (125 MHz,
DMSO-ds) 6: 177.5 (C-4), 164.1 (C-7), 161.2 (C-5),
159.9 (C-4"), 156.3 (C-9), 156.3 (C-2), 133.2 (C-3),
130.8 (C-2, 6'), 120.8 (C-1), 115.0 (C-3', 5'), 104.1
(C-10), 101.1 (C-1"), 98.6 (C-6), 93.5 (C-8), 77.3
(C-5"), 76.4 (C-3"), 74.1 (C-2"), 69.9 (C-4"), 60.8
(C-6")o VA - %di 5 Sc ki —s0", ety
Y7 h=mEA,

e 8: R EsA CHEE), mp 208~210
C, HCI-Mg Jx i 2 FHME, Molish W 4 BHE .
ESI-MS m/z: 449 [M+H]", 471 [M—H] . 'H-NMR
(500 MHz, DMSO-dg) d: 12.07 (1H, s, 5-OH), 5.49,
5.47 (1H, s, H-2), 6.15 (1H, s, H-8), 6.12 (1H, s, H-6),
2.878 (1H, s, H-3), 6.90, 6.88 (2H, d, J = 7.1 Hz, H-3',
5%, 7.38, 7.39 (2H, d, J = 7.1 Hz, H-2', 6"), 2.88 (1H,
s, H-3), 9.55 (1H, s, 4-0OH), 10.53 (1H, s, 7-OH),
12.72 (1H, s, 5-OH), 3.21~3.86 (6H, m, Glc-H);
BC-NMR (125 MHz, DMSO-dq) &: 197.3 (C-4), 166.0
(C-7), 164.1 (C-5), 163.4 (C-9), 103.8 (C-10), 96.9
(C-6), 79.4 (C-2), 42.9 (C-3), 129.9 (C-1"), 115.5
(C-2, 6'), 128.5 (C-3"), 130.1 (C-5'), 158.1 (C-4"),
100.2 (C-1"), 73.7 (C-2"), 76.9 (C-3"), 70.3 (C-4"),
77.2 (C-5"), 61.7 (C-6"). LA I %di 5 sCik s —
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& 9: kR (AR, mp 276~278 C,
HCI-Mg S 5B, Molish 523 S B . ESI-MS
m/z: 285 [M—H]", 571 [2M—H] . H-NMR (500
MHz, DMSO-dg) d: 12.48 (1H, s, 5-OH), 10.12 (1H, s,
7-OH), 9.48 (1H, s, 3-OH), 8.04 (2H, d, J = 9.0 Hz,
H-2, 6), 6.92 (2H, d, J = 9.0 Hz, H-3’, 5'), 6.43 (1H, d,
J = 2.4 Hz, H-8), 6.18 (1H, d, J = 2.4 Hz, H-6);
BC-NMR (125 MHz, DMSO-dg) 6: 175.8 (C-4), 163.9
(C-7), 160.7 (C-9), 159.1 (C-4'), 156.1 (C-5), 146.7
(C-2), 135.6 (C-3), 129.4 (C-2, 6'), 121.6 (C-1"),
115.4 (C-3', 5"), 103.0 (C-10), 98.2 (C-6), 93.4 (C-8).
DLk e 5 sk — 80, S et A 9 il
AT

&5 10 sEEPIR A (HEE), HCI-Mg
SN2 BAYE, Molish 3 £ FHPE . ESI-MS m/z: 595
[M+H]", 617 [M+Na]*. 'H-NMR (500 MHz,
DMSO-d) 6: 8.05 (2H, d, J = 9.0 Hz, H-2, 6'), 6.94
(2H, d, J = 9.0 Hz, H-3', 5), 6.44 (1H, s, H-8), 5.11
(1H, d, J = 7.1 Hz, Glc-H-1), 4.54 (1H, s, Rha-H-1),
1.07 (3H, d, J = 6.6 Hz, Rha-H-6), 3.86 (3H, m,
-OCHs), 3.29~3.66 (10H, m, Glc-H-2"~6", Rha-H-
2"~6"); *C-NMR (125 MHz, DMSO-ds) J: 162.9
(C-2), 161.1 (C-3), 181.9 (C-4), 156.9 (C-5), 99.6
(C-6), 163.9 (C-7), 94.7 (C-8), 161.1 (C-9), 105.4
(C-10), 122.6 (C-1), 128.4 (C-2"), 114.6 (C-3"), 162.4
(C-4'), 114.6 (C-5"), 128.4 (C-6"), 100.5 (Glc-C-1),
73.0 (Glc-C-2), 76.2 (Glc-C-3), 69.5 (Glc-C-4), 75.6
(Glc-C-5), 66.0 (Glc-C-6), 99.6 (Rha-C-1), 70.3
(Rha-C-2), 70.7 (Rha-C-3), 72.0 (Rha-C-4), 72.0
(Rha-C-5), 17.7 (Rha-C-6). VL [-¥i#i 5 ek iE—

B, LA 10 0 4L 367-0-p-
LAY
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