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Separation and Identification of Flavonoids from Chinese Fringetree Flowers (Chionanthus retusa Lindl et Paxt)

DENG Rui-xue, ZHANG Chuang-feng, LIU Pu, DUAN Wen-lu, YIN Wei-ping*

(College of Chemical Engineering and Pharmaceutics, Henan University of Science and Technology, Luoyang

471003, China)

Abstract: Objective: To isolate and identify the chemical constituents from the flowers of Chinese Fringetree

(Chionanthus retusa Lindl et Paxt). Methods: The chemical constituents were isolated and purified by sequential

column chromatographies on silica gel, Sephadex LH-20 and semi-preparative HPLC, and their chemical structures were

elucidated by spectroscopic methods. Results: A total of ten compounds were obtained and they were chemically identified

as quercetin-3-methyl ether-7-O-a-L-arabinofranosyl(1—6)-f-D-glucopy-ranoside (1), eriodictyol-7-O-4-D-glucoside (2),

acacetin-7-0-a-L-rhamnopyranosyl (1—6)-f-D-glucopyranoside (3), myricetin-3-O-f-D-glucopyranoside (4), luteolin-7-

O-f-D-glucoside (5), kaempferol-3-O-f-D-glucoside (6), and luteolin (7), myricetin (8), apigenin (9), and quercetin (10),

respectively. Conclusions: The compounds 1 through 6 were identified for the first time in the flowers of this plant, which

have been reportedly to possess potent antioxidant capacity.

Key words: Chinese fringetree flower(Chionanthus retusa Lindl et Paxt); flavonoids; chemical constituents
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1 MHE5HE

1.1 ARG

WIMEFE 201145 H R B AR L X BT 4 2L
I g AR MY K m B i s AR B AL (Oleaceae) it
T JE (Chionanthus) Y75 (Chionanthus retusa Lindl
et Paxt) ({46, EIEARA (FNS2011003) HLARAE T 5
R K 50 T 5 11 24 5 Bt R R P= i 7 %5

SRR (100~200 H #1200~300H ) . GF254
HE BRI HF AT Sephadex LH-20
% [E Amersham Biosciences A ) ; AT 2> & A WA
NEFE A BT EERT
12 {XEFHWE

XT5 BB HE S EN GRERKIE)  LigsHA
IIMTACER A PR A ] Bruker Am-400% % i 3L 4R (TMS
ik, 5 [F Bruker A H]; Alliance 2695. Quattro
Micro™ ESIFi (X . Waters 600e2487 il 4 = OB 4
WA (RI-2000, UV-2487) % [ Waters’A 7l ; RE-
S2ANEER AR A R SRAEAAES) .
1.3 U5k
1.3.1 S s i HR

B ART IR 5610 kg, e, T40H 5, H
95% LBHRIBILEBIR, HIk6 d, WHERKIRIGR. ¥t
R AEART-60 C I R IRk 4E, 15802753200 g.
HUZF3 000 gl & T20 LAWK, RIKHAmE. 2
% G T BT RO AEEL, R R o S AT ek
Wi, SR AMBEREIRYI2.3 g, LMROFEAI07 g,
IE T EEZERUYI1 500 o
132 JIMEE AL B 1) 4y B Al

2R B2 B kA (1200 mm X 70 mm)
PLF M- 28 208 (4:1~0:1, V/V) #EATERE B
Jii, Ve EES00 mLEE 1y, DLHEZ (1 (thin layer
chromatography, TLC) il & 132434080 1H
S I3 ENFE (1200 mmX30mm) 705, L& -FE
(9:1, 7:3, VIV) Peli, BEMLAEY9 (17mg) 5 1y
14, 1553 EREMHE (1200 mmX30 mm) 75, LA
KO- (8:2, VIV) JEATEEREEVRIL, 245G % R
TEBEAI0 (27 mg) 5 184164 17, 18G5 ZE
FrdE (1200 mmX25 mm) 7385, SRJE DA HEE- 208 2.0
(2:1, VIv) EEHRL, BEMEDT (303 mg) FibE
Y8 (573 mg) : 1436/ EHAE (1200 mmX 35 mm)

B, DLVEM-HEE (9:1~5:1, VIV) HEATH6 e,
454 Sephadex LH-20143% (1200 mm X 40 mm) 4lifL 755
&5 (853 mg) FHLEHI6 (451 mg) -

IE T EEZE AR AE A3 (1200 mm X 70 mm)
S EARBIS2ANE S . WA I3AE A -HEE (2:1, VIV)
BEAT R, B EISAME S, W8S EL AN A4
(100.3mg) , BERAPTLCHEML A2 (84.5mg) ;
W3 19~224 905 FZHTHE (1200 mm X 40 mm) 43 &,
PL (9:1~1:1, V/v) #EATHEFESEL, 1331214085, 18
8~ 114 I )5 4 2 & WM 3% (20 mm X 250 mm,
Sum)  CHEEEKAEME40 0 60) 5 EERLEWI
(121 mg) F13 (30.6 mg) .

2 HRG50H

2.1 (LB

AW FEETERIM A, mp: 181~183 C, hHiER
BERY N S PH M, Molish /M R PH M, R IR K 5 48
A R BB B B2 A RE . EST-MS m/z: 593[M—H] ™
(% 7FAHNC,,H;,0,5) - '"H-NMR (400MHz,
DMSO-dy) : 61272 (5-OH) . 7.61 (1H,d,J=2.0Hz,
2’-H) . 7.49 (1H, dd, J = 8.4Hz, 2.0Hz, 6'-H) . 6.95
(1H,d,J=84Hz 5-H) . 6.76 (1H,d,J=20Hz,
8-H) . 646 (1H,d,J=2.0Hz, 6-H) . 5.11 (1H,d,J=
7.6Hz, 1”-H) . 4.74 (1H, d, J = 2.0Hz, 1”-H) .
3.81 (3H, s, 3-OCH;) . "C-NMR (100MHz,
DMSO-dr) : 6156.2 (C-2) . 138.1 (C-3) . 178.3
(C-4) . 1612 (C-5) . 994 (C-6) . 163.1 (C-7) .
94.6 (C-8) . 156.2 (C-9) . 106.1 (C-10) .
121.0 (C-1") . 115.9 (C-2') . 145.4 (C-3") . 1491
(C4") . 1161 (C-5") . 1209 (C-6") . 100.0 (C-1")
73.3 (C-2") . 76.4 (C-3") . 70.0 (C-4") . 75.7
(C-5") . 67.1 (C-6") . 108.7 (C-1") . 82.23
(C2") . 774 (C3") . 842 (C4") . 615 (C-5") . LA
R S SCER[6 1B R A — L, RIS A U
J2-3-H A HE-7-0-a-L-Flhifd (1-6) -B-D-Ei&IHET, 45
¥ E R

H1 feardnmsax

Fig.1  Chemical structure of compound 1
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22 ALBEYRIGE S E

b &2 ik (FR ) o mp: 156~158°C,
SEERBEN I N S FH 1, Molish e S % BT, B /K fi
Jo AR R RS B B . ESI-MS m/z: 449[M—H]™ (%
T NC,H,0,,) - 'H-NMR (DMSO-d,, 400 MHz) :
9691 (1H, s, H-5") . 672 (2H,s,H-2",6") . 6.19 (1H,
s, H-6) . 6.1 (1H, s, H-8) . 5.33 (1H, dd, H-2) .
2.76 (1H, dd, J=17.1 Hz, H-3) . 4.98 (1H,d, glc-1") .
"C-NMR (100 MHz, DMSO-d,) : 680.7 (C-2) . 44.1
(C-3) . 198.5 (C-4) . 164.9 (C-5) . 97.9 (C-6) .
167.0 (C-7) + 96.9 (C-8) . 164.5 (C-9) . 103.75
(C-10) « 1315 (C-1") « 1162 (C-2") . 1469 (C-3") .
114.7 (C-4") . 119.3 (C-5") . 104.9 (C-6") . 101.2
(C-1") . 746 (C-2") . 77.8 (C-3") . 71.1 (C-4") .
782 (C-5") . 623 (C-6") . VA LEdh 5 CHR[71EL i —
H, HEENEY2AIE LR R-T-O-B-D-F & Hi 1T,
gER X E2 R

OH
HO O,
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Fig.2  Chemical structure of compound 2

23 (LB E

WEDBHREO LM A, mp: 267~269 C, #h
FRAM S B, Molish B S PHYE, SR /K iR )5 4%
8 G L R R AT SR 2= B . ESI-MS m/z: 592[M—H]~
(xR ANC,H,,0,,) « '"H-NMR (400MHz,
DMSO-dy) : 6 12.90 (5-OH) . 8.06 (1H,d, J =
86Hz, 3", 5-H) . 7.16 (1H,d,J=86Hz?2,6-H) . 6.95
(1H, 3, 3-H) . 6.81 (1H, d, J=2.0Hz, 8-H) .
6.48 (1H,d,J=20Hz 6-H) . 5.09 (1H, d, J=74Hz,
1”-H) . 457 (1H,d, J=1.6Hz1"-H) . 3.51 (3H,s,
OCH:H) . "CNMR (100MHz, DMSO-dr) : dle41 (C2)
104.0 (C-3) . 182.2 (C-4) . 162.5 (C-5) . 99.0
(C-6) . 163.1 (C-7) . 94.9 (C-8) .
157.1 (C-9) . 105.6 (C-10) .
1228 (C-1) « 1286 (C2) . 1149 (C3) . 1613 (C4) .
1149 (C5) + 1286 (C6) . 1002 (C-1") + 733 (C2")
764 (C3") . 698 (C4") . 757 (C5") . 664 (C6") .
1006 (C-1") « 705 (C2") . 709 (C3") . 722 (C4") .
684 (C5") . 178 (C6") . 558 (C-OCH,) . VI L5
HRISHRIBIEEA—, BENEYBEERE-T-O-0-L- R ZHE
£ (1-6) -p-D-H G, 5K N EBIIR.

OH OHOH oy

3 feav3msiR

Fig.3  Chemical structure of compound 3

24 ABEWAMGER ST

&AM AR (HEE) , mp: 193~195C. #h
FREE R S B S P, Molish s b S BH P, Hh R K iR J5 4K
PR IR A B . ESI-MS m/z: 479]M—H] (/TR N
C,H,;0,;) - 'H-NMR (DMSO-d,, 400 MHz) : 612.63
(1H,s, 5-OH) . 8.68 (1H,s,3-OH) . 7.81 (1H,s,
4"-OH) . 7.23 (1H,s,H-2",6'") . 6.37 (1 H,d,J=1.9 Hz,
H-8) . 6.21 (1H, d, J=1.9Hz, H-6) . 5.47 (1H, d,
J=7.6Hz, H-1") . "C-NMR (DMSO-d,,100 MHz) :
5156.4 (C-2) . 133.4 (C-3) . 177.4 (C-4) .
161.3 (C-5) . 98.9 (C-6) . 164.6 (C-7) . 93.5
(C-8) . 1562 (C9) . 103.7 (C-10) . 120.1 (C-1") .
108.6 (C-2") . 145.5 (C-3") . 136.7 (C-4") .
145.5 (C-5') . 108.6 (C-6") . 100.9 (C-1") .
73.9 (C-2") . 76.6 (C-3") . 69.8 (C-4") . 77.6
(C-5") + 61.1 (C-6") o LA LHdHS SCHRI9O- 101 )3
K3, G WANNER-3-0-p-D-H B, HA5H
XanE4fTR.

R, R, R, R,
&4 B-D-Glu H OH OH

&S H p-D-Glu OH H
th&me  B-D-Glu H H H

M4 feaPa~6mEaR

Fig.4 Chemical structure of compounds 4, 5 and 6

2.5 WAEYISHISE S E

&S EM A (HEE) , mp: 259~261°C. #
FRAEER I B S B, Molish s S FAME, £ BR/K il Jm 4%
oG8R TR . ESI-MS m/z: 447[M—H]™ (T RN
CyH,0,) » 'H-NMR (Pyridine-d;, 400 MHz) : 612.11 (1H,
s,5-OH) . 871 (1H,s,3-OH) . 7.89 (1H,s, 4-OH) .
7.49 (1H, dd, J=8.7, 1.7Hz, H-6") . 7.27 (1H, d,
J=1.7Hz, H-2") . 6.98 (1H,d, J=8.7Hz, H-5') . 6.92
(1H,s,H-3) . 683 (1H,d,J<19Hz,H-8) . 582 (1H,d,
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J=19Hz, H-6) . "C-NMR (Pyridine-ds, 100 MHz) : 164.0
(C-2) . 101.8 (C-3) . 182.8 (C-4) . 157.9 (C-5) .
100.6 (C-6) . 165.3 (C-7) . 953 (C-8) . 162.6 (C-
9) . 104.1 (C-10) . 122.7 (C-1") . 113.30 (C-2") .
147.8 (C-3") . 150.1 (C-4") . 1169 (C-5') . 119.7
(C-6") « 953 (C-1") . 792 (C-2") . 785 (C-3") .
74.8 (C-4") . 71.1 (C-5") . 623 (C-6") . VL E¥#E
HICERITRGE A — B, B e WS AR B ER-7-
O-f-D-FE HEL, He5H B4R
2.6 (LB S E

& Wewm Bk K CH E)H .
229~231°C. HMRBEM XM EMM, Molishx
NS PE M, ER R K AR S AC TS RS T BE R . ESIT-
MS m/z: 447[M—H] (5 TR NC,H,0,) .
'"H-NMR (DMSO-d,, 400MHz) : 66.2 (1H, d,
J=2.0Hz) . 6.43 (1H, d, J=2.0Hz) . 8.07 (1H, dd,
J=20Hz,72Hz) . 686 (1H,dd,20Hz70Hz) « 686 (1H,dd,
J=2.0Hz, 7.0 Hz) . 8.07 (1H, dd, J=2.0Hz, 7.2 Hz) .
535 (1H,d,J=7.6Hz) . 1261 (1H,s) . 1087 (1 H,s) -
'""C-NMR (DMSO-dy,, 100MHZz)
5156.3 (C-2) . 133.1 (C-3) .
1774 (C4) . 161.1 (C-5) . 9871 (C-6) . 1643 (C-7)
9365 (C8) + 156.1 (C9) . 1038 (C-10) . 1208 (C-1)
130.8 (C-2") . 115.0 (C-3") . 159.9 (C-4") .
1150 (C-5") « 1309 (C6) . 1008 (C-1") . 7417 (C2")
76.36 (C-3") . 69.83 (C-4") . 77.46 (C-5") .
60.77 (C-6") o LA FEHE 5 TR L1k (1 3 A — 2L,
YA E IO NI ZET-3-0-B-D-F w b, g/ K
471 o
2.7 AWEWTINEEEE

ETHE AR (FHEE) o mp: 329~3307C.
SRR - RN R PBH I . ESI-MS m/z: 285[M—H]~ (4y
TR NCH,,0s) - 'H-NMR (Acetone-d,, 400 MHz) :
07.50 (1H, dd, J=2.0Hz, 8.4Hz, H-6') . 7.46 (1H, d,
J=2.0Hz, H-2") . 7.01 (1H, d, J=8.4 Hz, H-5") .
6.68 (1H, s, H-3) . 6.24 (1H, d, J=2.0Hz, H-6) .
6.51 (1H, d, J=2.0Hz, H-8) . "C-NMR (Acetone-d,,
100MHz) : 6149.9 (C-2) . 104.2 (C-3) .
183.1 (C4) . 1634 (C-5) . 9962 (C-6) . 1648 (C-7) .
9%4.66 (C8) + 1630 (C9) . 1053 (C-10) . 1238 (C-1") .
116.6 (C-2") . 158.7 (C-3") . 146.4 (C-4") .
114.1 (C-5") . 120.1 (C-6") . LA L%di5 k1219
AR, SEMEMTARBEREZR, HEHuE
5PN,

mp :

&7 H OH
&8 OH OH OH

A9 H H H
WAEM10 OH OH H

ES5 iAW~ 1085

Fig.5  Chemical structure of compounds 7, 8, 9 and 10

2.8 BRI E

&8 K (HEE) o mp: 329~330C.,
TR - I N 2 BA M . ESI-MS m/z: 317[M—H]~
(¥R ANCH,,0;) - '"H-NMR (DMSO-dg,
400 MHz) : 67.30 (2H,s, H-2', 6') . 623 (1H,d,
J=2.0Hz, H-6) . 642 (1H,d, /=2.0Hz, H-8) . “"C-NMR
(DMSO-ds, 100 MHz) : §147.0 (C-2) . 136.1 (C-3) .
175.9 (C-4) . 161.0 (C-5) . 98.4 (C-6) .
1642 (C-7) . 935 (C-8) . 1564 (C9) . 1032 (C-10)
121.1 (C-1") . 107.4 (C-2") . 145.9 (C-3") . 136.2
(C-4") . 1459 (C-5') . 107.14 (C-6") . VL LEIES
SCHER[9-1014RIE B A — 3, BEM G AR, H
SR S s .
29 EDIMLEI S E

AR Tk (HFEE) o mp: 347~348 C. #h
FR-BEN S N B . ESI-MS m/z: 269[M—H]~ (4T3
HC,sH,,05) » 'H-NMR (Acetone-d,, 400 MHz) : 612.89
(1H, brs, 5-OH) . 7.80 (2H, d, J=9.0 Hz, H-2", 6') .
6.91 (2H, d, J=9.0Hz, H-3", 5') . 6.59 (1H, s,
H-3) . 6.41 (1H, d, J=2.0Hz, H-8) .
6.12 (1H, d, J=2.0Hz, H-6) . ""C-NMR
(Acetone-ds, 100MHz) : 6183.1 (C-4) .
1650 (C2) . 1634 (C7) . 1611 (C9) . 1588 (C4") .
130.7 (C-5) . 129.2 (C-2",6") . 123.3 (C-1") .
116.8 (C-3',5") . 105.3 (C-10) . 104.1 (C-3) . 99.79
(C-6) + 94.7 (C-8) . VL FHHE 5 SCHR[131HRIE 1A
—H, BENEMIONTRER, HainESsHR.
2.10  thEMomLiig % e

WEWIOR B OTE T AR, HhER-B0 N 5
PE. ESI-MS m/z: 301[M—H] (5 TR ANCH,0,) -
'H-NMR (400 Hz, DMSO-dy) : 66.18 (1H, d, J=1.8Hz,
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H-6) . 6.39 (1H, d, J=1.8Hz, H-8) . 7.67 (1H, d,
J=2.1Hz, H-2") . 6.88 (1H, d, J=8.4Hz, H-5") . 7.53
(1H, dd, J=8.4Hz, 2.1 Hz, H-6') . “"C-NMR (100 Hz,
DMSO-dy) : 61763 (C4) . 1469 (C2) . 1641 (CD) .
1611 (C9) | 1588 (C4") . 1562 (C5) . 1153 (C2)
1158 (C5") + 1222 (C-1") | 1452 (C3") . 1479 (C4) .
120.2 (C-6") . 103.9 (C-10) . 135.8 (C-3) .
98.6 (C-6) . 93.5 (C-8) . VL Eyyilt¥idhi 5 TR 14]13]
AT, B E ZE W0 E R, HEW
KA EISHR

3 9 ®

MILFAET 7 AT B SR 51, FRIX LY
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