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Chemical constituents from Edgeworthia gardneri and their antioxidant activities
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(Wuhan No. 1 Hospital, Wuhan 430022, China)

HUANG Wei,

ABSTRACT: AIM To study the chemical constituents from Edgeworthia gardnert (Wall.) Meisn. and their an-
tioxidant activities. METHODS The ethanol extract from E. gardneri was isolated and purified by silica, MCI,
ODS and Sephadex LH-20, then the structures of obtained compounds were identified by physicochemical
properties and spectral data. The antioxidant activities were evaluated by DPPH method. RESULTS Twelve
compounds were isolated and identified as edgeworthin (1), daphnetin (2), daphnoretin (3), umbelliferone
(4), scopoletin (5), 7- (2, 3-epoxy-3-methyl-3-butyloxy) -6-methoxycoumarin (6), iscopoletin (7), 5-
pentadecylbenzene-1, 3-diol (8), 3, 4-dihydroxybenzoic acid (9), isochlorogenic acid B (10), isochlorogenic
acid C (11) and isoquercitrin (12). EC,, values of all the compounds were 0.131 = 0.713 pmol/L.
CONCLUSION  Compounds 5-11 are isolated from this plant for the first time. All the compounds have good an-
tioxidant activities, and 9—11 exhibit similar antioxidant activities to positive control.
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AT e AL TR R IR R HZ A oA T
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1 W8

Bruker AM-600 % i 2 4F 1% (3% Bruker 2
Fl); AE-240 B0 ¥1 KF (Hi -+ Mettler-Toledo
3] 5 HP1100 3R 51 i O AH (i 4L (36 H 2
W /NH]) 3 ZORBAX SB-C, (it (& Agilent 24
Al); SHB-MA fEH/KXZ HILZ . GBI KR
TRAMRAT) ; KQ-250B KA RGeS (R 1l
i AR A PR Al) . Sephadex LH-20 (20 ~
100 wm, 3€[E Amersham Biosciences 23 f) ) ; fif i
(100~200, 300~400 H) ., #ZZraERER (&
AL T) ) ODS-A C JAHEFEM KL (40~60
pm, HA YMC /A #]); MCl-gel CHP-20P ( i1
Pharmacia A ] ) , WA AR A o ik gl (36 R 2R
ST s HARRHE el (desiie T ),
LEEAET 2016 W [ PEHEMEE B AR A A
LRI T — BEBE A B A~ S0 A B A B2 7 s L 2
B Edgeworthia gardneri ( Wall.) Meisn. [ T 1§
P
2 REENE

U AN 4.5 ke, iR BRI 3 )
(25 Lx3, 5d/K), AIHFREIGR, WHEZE R HL
R, FEESR, ERERAE, IR
FEARE TG, FIFRERE R OB Y
253 g, 250 g mEMEFERE (100~200 H), 750 g
(200~300 H) FERE T3, DIOAS A B i — 540
G- (1021, 8:2, 6:4,0:1) BEWRE
B, TLC &z, & IFAHF 41455, 15 Fr. A~ Fr.E,
Fr. C # 85 A BRI AT, 0815 2 K& Al
VE, UEWIT RP-18 A, AS[R] L ] Y /K B 4 3k ok
JEiE— 25 Sephadex LH-20 (S f5-HEE, 1:1)
REAAELEY 1 (78 mg) . 2 (56 mg). 3
(71 mg) , Fr. B JHAi P BEIR AR, 2 MCL AR, A
LB EE-K (4:6, 6:4, 8:2, 10:0) BREEVE
B, FESL (60% . 80% HYEEVEMEHE /) 48 RP-18,
Sephadex LH-20 #1 (& f5-HEE, 1:1) R&E4ifk
BiEY 4 (Tmg), 5 (13mg). 6 (7 mg)., 7
(6mg). 8 (9 mg), Fr.D 4l %M, 2 MCI
¥, ARIECFHE-K (3:7,5:5,7:3,10:
0) BEEEVEME, BES (30% . 50% H B i35 40 )
%5 RP-18, Sephadex LH-20 £ (4 f5-EE, 1:1)
REAEAEGY 9 (18 mg) . 10 (12 mg) . 11
(17 mg) . 12 (11 mg),

3 KR

Ew 1. AEBm R (Z& PR, 5
FeCl,-K, (CN), /i £ BHYE 'H-NMR (600 MHz,
DMSO-d;) 6: 6.37 (1H, d, J=10.2 Hz, H-3),
8.03 (1H, d, J=10.2 Hz, H-4), 7.69 (1H, d,
J=9.6 Hz, H-5), 7.08 (1H, dd, J=9.0, 2.4 Hz,
H-6), 7.14 (1H, d, J=3.6 Hz, H-8), 7.89 (1H,
s, H-4"), 6.98 (1H, s, H-5"), 6.80 (1H, s, H-
8');”C-NMR (150 MHz, DMSO-d;) &: 160.0 (C-
2), 113.9 (C-3), 143.5 (C-4), 129.9 (C-5),
113.0 (C-6), 157.1 (C-7), 102.6 (C-8), 155.0
(C-9), 114.3 (C-10), 159.9 (C-2"), 135.3 (C-
3'), 131.8 (C-4'), 112.2 (C-5"), 144.1 (C-
6'), 146.6 (C-7'), 103.8 (C-8'), 149.9 (C-
9'), 110.0 (C-10") . DA E%udls 5k [9] HA
—3, BEEENAEE R,

&2, HEBA (ZHEWH), ESI-MS
m/z: 178 [M+H]", [a]®: -34.1° (¢=0.31,
Pyr), 5 FeCl,-K, (CN), /I & FH %, "H-NMR
(600 MHz, DMSO-d;) &: 6.19 (1H, d, J=9.6
Hz, H-3), 7.90 (1H, d, J=9.6 Hz, H-4), 7.02
(1H, d, J=8.8 Hz, H-5), 6.85 (1H, d, J=8.8
Hz, H-6);" C-NMR ( 150 MHz, DMSO-d;) &:
160.6 (C-2), 111.3 (C-3), 145.0 (C4),
118.9 (C-5), 112.6 (C-6), 149.8 ( C-7),
132.3 (C-8), 143.9 (C-9), 112.0 (C-10), LA
R SSCHR [10] FEA -, BUEEE NETFR.

a3, AR (ZHEEM), ESI-MS
m/z; 352 [M+H]", [aly: -27.3° (¢=0.42,
Pyr), 5 FeCl,-K, (CN), & N % FH ¥, 'H-NMR
(600 MHz, DMSO-d;) &: 6.37 (1H, d, J=9.6
Hz, H-3), 8.03 (1H, d, J=9.6 Hz, H-4), 7.70
(1H, d, J=8.8 Hz, H-5), 7.11 (1H, dd, J=
8.4,2.4Hz, H-6), 7.17 (1H, d, J=2.4 Hz, H-
8), 7.86 (1H, s, H-4"), 7.21 (1H, s, H-5"),
6.86 (1H, s, H-8'), 3.81 (3H, s, OCH,);"C-
NMR (150 MHz, DMSO-d;) &: 160.0 (C-2),
113.9 (C-3), 144.2 (C4), 129.9 (C-5),
113.5 (C-6), 157.0 (C-7), 102.7 (C-8),
155.1 (C-9), 114.4 (C-10), 159.5 (C-2"),
135.8 ( C-3"), 130.9 (C-4'), 109.5 ( C-5"),
145.6 ( C-6'), 147.5 (C-7"), 104.1 (C-8"),
150.5 (C-9'), 110.3 (C-10"), 56.0 (C-OCH,),
PR 5ocmk [11] A3, B E v b
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EY 4. TLOE T (W), 365 nm | A] DL
LW U, 5 FeCl,-K, (CN), J2 N5 BH 1,
ESI-MS m/z: 185.0 [ M + Na]*.'H-NMR ( 600
MHz, DMSO-d,) &: 6.12 (1H, d, J=9.6 Hz, H-
3), 7.81 (1H, d, J=9.6 Hz, H-4), 7.45 (1H,
d, J=13.2 Hz, H-5), 6.79 (1H, dd, J=13.2,
3.0 Hz, H-6), 6.70 (1H, d, J=3.0 Hz, H-8);
“C-NMR (150 MHz, DMSO-d;) &: 163.0 (C-2),
111.3 (C-3), 148.5 (C-4), 130.7 (C-5),
113.5 (C-6), 163.5 (C-7), 103.0 (C-8),
157.2 (C-9), 112.5 (C-10)., DA I %c¥E 5 Scmk
[12] BEAR—3, BUEE NPIAENES.

&YW s AR (ZE@PE-HEE), ESI-
MS m/z: 193 [M+H]", 365 nm | A UL25 i (0 5%
3, 5 FeCl,-K, (CN), &M, TLC 205
REZENERMES R H—3, PHIREEE AN
TR, S NAREE N,

EY 6. BREEORR (NE), WER-C R
TR S0 B8 2, H-NMR (600 MHz, MeOH-d,,)
5. 6.27 (1H, d, J=9.6 Hz, H-3), 7.60 (1H, d,
J=9.0 Hz, H-4), 6.90 (1H, s, H-5), 6.83
(1H, s, H-8), 3.66 (3H, s, 6-OCH,), 4.53 ~
4.72 (2H, m, H-1'), 3.64 (1H, m, H-2'),
1.45 (3H, s, H-4"), 1.40 (3H, s, H-5');"C-
NMR (150 MHz, MeOH-d,) &: 161.5 (C-2),
113.6 (C-3), 144.1 (C4), 109.5 (C-5),
147.2 (C-6), 153.8 (C-7), 100.8 ( C-8),
150.8 (C-9), 112.2 (C-10), 56.5 (6-OCH,),
68.9 (C-1"), 60.9 (C-2"), 56.6 (C-3"), 25.2
(C-4), 18.5 (C-5"), DL E#dES53CHk [13] 2
AR, W¥EHRT- (2, IHAI-HEKELT A
i) -HER,

&Y 7. AEEHE (&P b - HEE), 365
nm A DLSEE G250, 5 FeCly-K, (CN) ¢ SOV 2
FHHE, ESI-MS m/z: 193 [M+H]", 191 [ M -
H] ,'H-NMR ( 600 MHz, MeOH-d,) §&: 6.32
(1H, dd, J=9.6 Hz, H-3), 7.97 (1H, d, J=9.6
Hz, H-4), 7.21 (1H, s, H-5), 4.01 (3H, s, 7-
OCH,), 6.87 (1H, s, H-8);“*C-NMR (150 MHz,
MeOH-d,) 6: 164.4 (C-2), 112.8 (C-3), 146.4
(C-4), 110.3 (C-5), 147.3 (C-6), 153.2 (C-
7), 104.5 (C-8), 151.6 (C-9), 112.6 (C-10),
57.2 (C-OCH,), L F¥d 530k [14] HA—
1580

B, MUSE R RS NER,

G 8. TABKKHAK (W), 5 FeCl,-
K, (CN), &I &% FHP, ESI-MS m/z; 320 [M+
H]",'"H-NMR (600 MHz, CDCl,) &: 6.18 (1H,
s, H-2), 2.41 (1H, t, J=7.8 Hz, H-1"), 1.48
(2H, q, J=7.2 Hz, H-2"), 1.20 (24H, H-3' ~
14'), 0.84 (3H, t, J=6.6 Hz, H-15") ;" C-NMR
(150 MHz, CDCL,) &: 155.5 (C-1,3), 99.0 (C-
2), 107.0 (C-4, 6), 145.2 (C-5), 34.7 (C-
1), 28.2-30.3 (C-2' ~ 12'), 31.0 ( C-13"),
21.9 (C-14), 13.2 (C-15"). DL b %0d 5 scik
[15] HEA—F, SR 5- T Hbe B mIR M,

G 9. TGO (HE), 5 FeCl-K,
(CN), = W & FH P, ESI-MS m/z: 153 [ M -
H] ,'H-NMR ( 600 MHz, MeOH-d,) &: 7.67
(1H, dd, J=1.8, 1.8 Hz, H-2), 7.65 (1H, d,
J=2.4 Hz, H-6), 6.94 (1H, d, J=8.4 Hz, H-
5);” C-NMR ( 150 MHz, MeOH-d,) &: 170.2
(-C=0), 152.9 (C-4), 145.8 (C-3), 125.5
(C-6), 123.3 (C-1), 116.2 (C-5), 114.0 (C-
2), VI EBIESSCHk [16] HEA—, S EN
3, 4-TRERHRE,

EY 10, IREEMAK (HEE), 5 FeCl,-K,
(CN), & Wi 5 BH %, ESI-MS m/z: 515 [ M -
H] .,'H-NMR (600 MHz, MeOH-d,) &: 2.10
(4H, m, H-2, 6), 5.52 (1H, s, H-3), 4.97
(1H, brs, H-4), 4.19 (1H, m, H-5), 6.95
(2H, brs, H-2', 2"), 6.65 (2H, m, H-5", 5"),
6.81 (2H, m, H-6', 6"), 7.44 (2H, d, J=15.6
Hz, H-7', 7"), 6.19 (2H, d, J=15.6 Hz, H-8',
8”);"C-NMR (150 MHz, MeOH-d,) &: 173.4 (-
COOH), 76.2 (C-1), 41.5 (C-2), 66.8 (C-3),
75.8 (C-4), 70.3 (C-5), 37.7 (C-6), 128.0
(C-1'), 115.5 (C-2'), 147.0 (C-3", 3"), 149.9
(C-4"), 116.8 (C-5', 5"), 123.5 (C-6'), 147.7
(C-7', 7", 115.1 ( C-8'), 168.7 ( C-9'),
128.0 ( C-17), 115.3 (C-2"), 149.8 ( C-4"),
123.5 (C-6"), 115.2 (C-8"), 168.8 (C-9"), LI
FRIESSCER [17] AR —F, 8OEE
% B,

a1 IREOH K (FE), 5 FeCl;-K,
(CN), & I 5 BH #:, ESI-MS m/z; 515 [ M -
H] .'H-NMR (600 MHz, MeOH-d,) 6. 2.25
(4H, m, H-2, 6), 4.40 (1H, m, H-3), 5.18



2019 4F 7 A
T4k FET1H

R %

Chinese Traditional Patent Medicine

July 2019
Vol. 41 No. 7

(1H, d, J=8.0 Hz, H-4), 5.68 (1H, brs, H-5),
7.03 (1H, brs, H-2"), 6.78 (1H, brs, H-5"),
6.94 (2H, m, H-6', 6"), 7.54 (1H, d, J=15.6
Hz, H-7'), 6.24 (1H, d, J=16.2 Hz, H-8'),
7.05 (1H, brs, H-2"), 6.79 (1H, brs, H-5"),
7.63 (1H, d, J=15.6 Hz, H-7"), 6.35 (1H, d,
J=16.2 Hz, H-8");"” C-NMR (150 MHz, MeOH-
d,) 6: 176.0 (-COOH), 74.9 (C-1), 37.2 (C-
2), 67.8 (C-3), 74.5 (C4), 68.3 (C-5),
38.1 (C-6), 126.3 (C-1'), 113.9 ( C-2"),
145.4 (C-3'), 148.4 (C-4', 4"), 115.3 (C-5',
5"y, 121.9 (C-6', 6"), 146.4 (C-7"), 113.5
(C-8"), 167.0 (C-9'), 126.4 (C-1"), 113.9
(C-2"), 145.2 (C-3"), 146.5 ( C-7"), 113.3
(C-8"), 167.3 (C-9"), A L %¥u¥s 5 scmk [18]
FEAR—F, WS E N S ERRIR C

G 12, BgEss S (P, SHR-5h
WS B, ESI-MS m/z: 465 [M+H]*,'H-NMR
(600 MHz, MeOH-d,) &: 6.30 (1H, d, J=2.4
Hz, H-6), 6.42 (1H, d, J=1.8 Hz, H-8), 7.82
(1H, d, J=1.8 Hz, H-2'), 6.95 (1H, d, J=8.4
Hz, H-5'), 7.67 (1H, dd, J=2.4, 2.4 Hz, H-
6'), 3.33~3.58 (4H, m, sugar-H), 5.35 (1H,
d, J=7.8 Hz, H-1"), 3.81 (1H, dd, J=2.4, 2.4
Hz, H,-6"), 3.69 (1H, dd, J=5.4, 5.4 Hz, H,-
6") ;C-NMR (150 MHz, MeOH-d,) &; 159.2 (C-
2), 136.0 (C-3), 179.7 (C-4), 168.4 (C-5),
100.0 (C-6), 166.3 (C-7), 95.0C-8), 158.7
(C-9), 106.0 (C-10), 123.4 (C-1"), 116.3
(C-2'), 146.0 (C-3"), 150.3 ( C-4"), 117.7
(C-5"), 123.5 (C-6'), 104.6 (C-1"), 71.4 (C-
2"y, 78.4 (C-3"), 62.7 (C-4"), 78.5 (C-5"),
60.6 (C-6"), VL L%ds 53¢k [19] FEA—F,
W8 Ry S
4 MELEFMETGE
4.1 BRXRERHE BELEY I mg, @R
R, O EIfERZE S mL, 15 200 mg/L £
W, W1 mL 43 5 B OB L 100, 50, 25, 12.5,
6.25 mg/L FUREIIE . B 1.0x107* mol/L DPPH £
BEIAYR 2 mL, SN 2 mL b 3R A [) 3 e B 1) 437
W, AR, EiR N ECHE 30 min J5 I E
517 nmiE KAL) OD fE, YERFEM OD fH; 2 mL
DPPH {5 2 mL SEEH WM E 517 nm ALY
ODfH, fERZ5H OD fH, MERT, LA 50% 4B

WRZE, BHT /5 X8, 1151k &% DPPH H
HAEEERSE, AXNERFE=[ (=1 OD -+
b OD fH) /2511 OD {8 ] x100% ., % PRISM 5.0
B, DMEE Y B vk B 5 O ) DPPH H H
FLIERRRIEATER W )T, B EIE R, WE EC,,
(50% DPPH %5 FRESALAPIREE) |
4.2 %ito A R SPSS 11. 0 B XML& W)
PrEALTEE AT AL E 22 500 (¢ K Se) , P<0.05
FrRHEAREEES,
4.3 wEMALFE RELEL AW 1~12358
N T BIFRPTEALIEE (EC,,0. 131~0. 713 pmol/L) ,
9~11 & T X5 BHT (0. 166 pmol/L) .
FREEHUR B /N T IR # EL A AT BBt A AT
PRI T S5 R FS TR FNTE M R A ROC 2R

1 MENFEEIR EC,E (x5, n=3)

Tab.1 EC,, values in antioxidant activities tests(x=s,n=3)

& ECsy/ (pmol - L")
1 0.275+0. 013
2 0.268+0. 011
3 0. 520+0. 027
4 0. 681+0. 010
5 0. 552+0. 104
6 0.713+0. 086
7 0. 491+0. 023
8 0. 2190. 007
9 0. 1560. 051
10 0. 1470. 013
11 0. 131+0. 006
12 0. 173+0. 009
BHT 0. 166+0. 004

T BHT (2,6- 80T J-4- UKW ) oy BN
SE K.
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BEREBMER S K EEREE

Fii, BEWE, HEI, E® M, A B, = L7
(KEA%FHAMFARIA¥E5N¥¥IR, =8 KE 671000)

BE. BB W5RIR K Ternstroemia gymnanthera ( Wight et Amn.) Beddome ByZE s> M HE RIS TE, A& BEF
95% Z.WEHE I 2.8 Z B R FHRERZ . RP18 ., Sephadex LH-20 H#EA74r BS4lifk,, ARHEFR ML Bt K i 1% 4408 46 2 BT 1
a5, /DEESTRHALA SN E BRI E, &R Ah @2 8 MR aY, il % ENREEN
fig (1) . 4-hydroxy-3- (methoxycarbonyl) benzoic acid (2) . JRJLZXEE (3). methyl 2- (3, 4-dihydroxyphenyl) -2-me-
thoxyacetate (4), 3, 4-"RIERLEE (5), 3, 4 RERCMPEE (6) . XRHEAHEE (7). 3, 4" REHRKLM
(8), &M 1~4, 7T HREABMINEVNBAIARE . &k EW1~3, 5~8 ¥ E R MNZmY h oy sfe ), 1, 3,
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