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A new coumarin from flowers of Edgeworthia gardneri

LI Min', YANG Jing?, ZHU Ji-xiao', ZHONG Guo-yue'

1. Jiangxi University of Traditional Chinese Medicine, Research Center of Chinese Herbal Medicine and Ethnic Medicine,
Nanchang 330004, China

2. Shandong Jincheng Pharmaceutical Group Co., Ltd., Zibo 255000, China

Abstract: Objective To study the chemical constituents from the flowers of Edgeworthia gardneri. Methods The chemical
constituents were isolated and purified by column chromatography on silica gel, AB-8 macroporous resin, sephadex LH-20, pre-HPLC.
Their structures were determined on the basis of physicochemical properties and spectral analysis. Results Four compounds were
isolated from the flowers of E. gardneri and elucidated as gardnerol C (1), daphnoretin-5-O-B-D-glucopyranosyl-
(1-2)-B-D-glucopyranoside (2), (35)-1,2,3,4-tetrahydro-B-carboline-3-carboxylic acid (3), and dihydrokaempferol (4). Conclusion
Compound 1 is a new coumarin named gardnerol C, and compound 4 is obtained from the genus for the first time.
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Edgeworthia gardneri (Wall.) Meisn [T #EE;
A (JUTCM-NPR-201402) {fAFFVLPG i EE 2y k2
T2 TR R AL L
2 HE
21 ERSESSH

SREETE 3 kg, 70% LBE R EREN 2 K, BHK 2 h,
60 Clkikss, 192RE 432.0 g, KA EERT
B RORE, SRR VA L 2 FIEOE I o,
R T AR i A5 A0 T B 2R BGAAL 54.5 g, AEEUK
AR AB-8 RALKARHE (i, 227K 1 30%-
60%- 90% LB, Wby R k4, 7 nlde 2
IKEBAL 130.0 g+ 30%LEEFRAL 127.5 g+ 60% L
£7.107.3 g+ 90% L BEHBAL 14.4 go 60% LA 50 g
(R 57.3 @) RERAEEHE (200~300 H, 500 ),
DL S BE-FEER R (1200 1) BREEZEML, 15
F| Fr. 1~6. #fi% Fr. 1 £ Sephadex LH-20 Bt HE:
HEELAEY 1 (9.4 mg). 3 (202 mg), i Fr. 2
£t Sephadex LH-20 BERAF 151530 53 Fr. 2.1~2.5,
W5y Fr. 2.1 2 pre-HPLC (HEE-7K 40 : 60, AFRRE
2mL/min, #4 320nm) FEFAUAEY 2 (14.7 mg,
®R=15.5min), 7/ Fr. 2.3 &2 & Sephadex LH-20 %t
JRAE (100%H ) i3 a4 4 (12.8 mg).
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EY1 (2 mg) BT 3.5%LFEM 50% 4,
ANPRE (30 mL) o, fE 95 C RN 2 he /KA
WOIRYE TG /K (30 mL) IBRDHEL IMANZEAK
FARCEIE AL L, A 2 O o0 L-~1 I 208 Y s 2h R

RIS F 3 AR/ MesSIClL (30 1) F 60 CHiHk
30 min, RMAFIEERTAEMIZIE QR GC L5
WENUZE, 5 DAEE RS, #eith o
W BIT S bR DR & (1r=20.421 min) . 451+
FER: HP-5 (30 mX0.25 mm, 0.25 um), ik
MRE 250 °Cs FEFFHE M WILRIREE 160 °C, Ft+
J% 280 C, f4EF 10 min; KIS FID; #IiE
280 C; ZEANEA
3 #kE

tEY1: ABKAR, HR-ESI-MS 4 i+
BT miz: 519.153 4 [M+H]" GHEAE 519.154 2),
3TN CosHagOr2o UV AL (nm): 216, 292, 327
IR viorem™™): 1 091, 1 105, 1 571, 1 611, 1 620,
1 685, 3 403, 3 623,

'H-NMR i, KX ER 1 HES R 3,446
JR T HIFFEE S on 7.69 (1H, d, J = 9.6 Hz), 6.07
(1H,d,J=9.6 Hz); 14 ABX & RSG5 &R 7=
51 ou7.33 (1H, d, J= 8.0 Hz, H-5), 6.73 (1H, dd, J =
8.0, 2.0 Hz, H-6), 6.69 (1H, d, J=2.0 Hz, H-8); —#
PG 1 SR AT RRAEAE T-ALHUR I & 5 R 4
MRFB. 524 ABX & RGMES on 6.67 (d, J =
2.0 Hz, H-3). 6.40 (1H, dd, J = 8.0, 2.0 Hz, H-5).
7.04 (1H, d, J = 8.0 Hz, H-6') }% ou 4.73 (1H, d, J =
3.5Hz, H-7"). 2.85(1H, dd,J=11.5, 3.5 Hz, H-8'a).
3.12 (1H, d, J = 11.5 Hz, H-8'b) &/~ T 14> 1",3"4"-
BAR, 7-BURBIRN R B 14, 'H-NMR
WAL 1A B ERE AR TE S ou 4.79
(1H, d, J = 8.0 Hz, H-1") J 1 MHEREFE T on
3.66 (3H, s, -OCH3).
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Fig1 Structure and key HMBC correlations of compound 1



T84

Chinese Traditional and Herbal Drugs 2% 51 4% 35 16 3§ 202048 A

° 4111

733) 5 C-4 (6c 144.4). C-7 (dc 162.2). C-8 (dc
155.5) MoK, #— Pkl 7-BURE T &R BT
#£; H-7' (0n 4.73) 5 C-1' (6¢ 119.1), H-8' (on 2.85)
5 C-9" (5¢ 175.5) FHIRIUERH | 3-(2-F2Jk-4-H 4 LR
5)-3- 5N B BAFAE . H-1" (du 4.79) 5 C-2
(6c 156.4) MK, R EPE C-1"Ar 5 C-2'MHiE,
H-7' (0n 4.73) 5 C-7 (6c 162.2) %, FH 7-BUX
HORS C-THE. Z LR, A1 4%EE
N 3-(4-H A FE-2-0-B-D- M I ] 4 B 3 ) - 2R 56 -3-[(2-
SAAR-T-2RTRAE ) AR R, NEHLEY, s
NERBEATT C, RRHEEE AR 1.

th&W 2. AEKAK, ESIMS m/z: 715 [M+
Na]*. 'H-NMR (600 MHz, CD;0D) ¢: 8.45 (1H, d, J=

F1 &1 8 H-. BC-NMR FI%#IE (600/150 MHz,

CD30D)
Table 1 'H and 3C-NMR data of compound 1 (600/150
MHz, CD30D)
Brhir dc Ju
2 162.2
3 1125 6.07(d, J=9.6 Hz)
4 1444 7.69 (d,J=9.6 Hz)
5 1286 733 (d,J=8.0Hz)
6 1132 6.73 (dd,J=8.0, 2.0 Hz)
7 162.2
8 101.8  6.69 (d,J=2.0 Hz)
9 155.5
10 112.5
I 119.1
2 156.4
3 102.5 6.65(d,J=2.0Hz)
4 160.0
5! 106.7 6.40(dd, J=8.0,2.0 Hz)
6’ 131.5 7.04(d,J=8.0 Hz)
7 79.1 4.73(d,J=3.5Hz)
8 322 2.85(dd,J=115,3.5Hz),3.12(d,J= 11.5 Hz)
9 175.5
OCH; 542 3.66(s)
1" 101.2  4.79(d,J=8.0 Hz)
2" 733 3.48(m)
3" 76.5  3.33(m)
4 69.8  3.30 (m)
5" 76.9 336 (m)
6" 612 3.58 (m),3.81 (m)

9.7 Hz, H-4), 7.83 (1H, s, H-4"), 7.21 (1H, s, H-5"),
6.85 (1H, d, J = 2.4 Hz, H-8), 6.85 (1H, s, H-8"), 6.80
(1H, d, J=2.2 Hz, H-6), 6.27 (1H, d, J = 9.7 Hz, H-3),
5.14 (1H, d, J = 7.7 Hz, H-1"), 4.59 (1H, d, J = 7.9
Hz, H-1""), 3.81 (3H, s, -OCH3), 3.71~2.95 (6H, m,
H-2"~6"), 3.70~2.95 (6H, m, H-2""~6""); 3C-NMR
(150 MHz, CD;OD) ¢: 160.2 (C-2), 160.1 (C-2"),
156.9 (C-7), 155.4 (C-9), 154.8 (C-5), 150.3 (C-9"),
147.4 (C-7"), 145.6 (C-6'), 140.0 (C-4), 135.7 (C-3"),
130.6 (C-4"), 112.3 (C-3), 110.3 (C-10"), 109.4 (C-5"),
105.8 (C-10), 104.5 (C-1""), 102.7 (C-8"), 99.7 (C-6),
98.7 (C-1"), 97.7 (C-8), 81.6 (C-2"), 77.2 (C-5""), 77.1
(C-5"), 76.4 (C-3"), 76.4 (C-3""), 74.5 (C-2""), 69.6
(C-4"), 69.0 (C-4"), 60.8 (C-6""), 60.2 (C-6"), 56.0
(-OCHs). LA E%fs 5 ks — 30, e s
W) 2 AP E 3 -5-0-B-D-ML I ) i 5L -(1-2)-iit
WRe P 2T B Y

tEY) 3: ToEEPIRG & (FEE), ESI-MS m/z:
215 [M—H] . 'H-NMR (600 MHz, DMSO-ds) o:
10.89 (1H, s, -NH), 7.44 (1H, d, J = 7.8 Hz, H-5), 7.33
(1H, d, J = 8.0 Hz, H-8), 7.08 (1H, m, H-7), 6.99 (1H,
m, H-6), 4.19 (2H, dd, J = 15.6, 15.6 Hz, H-1), 3.59
(1H, dd, J = 10.3, 5.4 Hz, H-3), 3.19 (1H, m, H-4),
2.81 (1H, m, H-4); 3C-NMR (150 MHz, DMSO-ds) J:
169.9 (-COOH), 136.6 (C-8a), 127.5 (C-la), 126.5
(C-5a), 121.7 (C-7), 119.2 (C-6), 118.2 (C-5), 111.5
(C-8), 107.0 (C-4a), 57.0 (C-3), 40.7 (C-1), 23.0
(C-4). DL FHUR 5 Sl — 300, M &9
38 (39)-1,2,3,4-VUS-B-FEMR-3-FR 1 -

EY) 4: LS (FEE), ESI-MS m/z: 311
[M+Na]*. '"H-NMR (600 MHz, CD;0D) §: 7.32 (2H,
d, J = 8.5 Hz, H-2', 6'), 6.81 (2H, d, J = 8.5 Hz, H-3',
5", 5.90 (1H, d, J = 2.0 Hz, H-8), 5.86 (1H, d, J=2.0
Hz, H-6), 4.95 (1H, d, J = 11.6 Hz, H-2), 4.52 (1H, d,
J =11.6 Hz, H-3); 3C-NMR (150 MHz, CD;0D) ¢:
198.0 (C-4), 185.2 (C-2), 168.7 (C-7), 165.2 (C-5),
164.5 (C-9), 159.2 (C-4"), 130.3 (C-2, 6'), 129.2
(C-1"), 116.0 (C-3', 5"), 102.0 (C-10), 97.3 (C-6), 96.5
(C-8), 73.5 (C-3). LA F¥¥m 5 ik fiiE — 21, ik
BENEY) 4 A_F LW .
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