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eEs !, s, s LY, kzn Y

L bR EZ RS g0, Jbat 100102

2. ERPEAEHF P ALNL BB IUIE STRE, dbt 100102
T E: B8 WREP Evonymus alatus R EFIZ S WATI . 73 FIFIRERORE (00 | FRERATE (5 3% . Sephadex LH-20
RS AT o B alifh, ARIEEALME TR R SR e (b SIS . BR B E T B AMEEY, b A
B S AP 4 A B R (D FBE (). &MU E 3. BIH (4); HAHAFE 84 ILEH (5). Ml E (6).
IS -7-0-0-L- B AHEEE (T 1IZS8Y-7-0-B-D-F R (8). Wil 2-7-0-a-L- R (9D, & 2Mtf (100, LH4H-3,
7-Z-O-0-L- AW (1), M7 %-3, 7-7-0-0-L- WA (12); MR 14 BEXULAE A (13). £ LEw

3. 7~9. 11. 12 N ERMNZHED T BEEE .

KR ERR; EEYS EMEE: LR, 7--0-0-L- R MY ER-3, 7--0-0-L- R AR Y

FESZES: R284.1 XRAFRERD: A

XEHS: 0253 - 2670(2012)02 - 0242 - 05

Studies on flavonoids from Euonymus alatus

BA Yin—yingl, LIU Qian—yingl, SHI Ren—bingl’ 2 ZHANG Lan-zhen"?
1. School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 100102, China

2. Key Laboralory of Exploring Effective Substances of Classical and Famous Prescription of SATCM, Beijing 100102, China

Key words: Euonymus alatus (Thunb.) Sieb.; flavonoids; dihydroquercetin; kaempferol-3, 7-O-a-L-dirhamnopyranoside; quercetin-

3, 7-0-0-L-dithamnopyranoside

R P R LA BAEY LA Euonymus alatus
(Thunb.) Sieb. FERY) KL 5% BRI @Y, RA
M, WZ . RHL BURIRSE R, RS,
FefE MR AR . BT A, ) T IR E
BN YT ARG R AT BRI g T
BNV S5 R 2 o DR RIS SR 2 V67 0 PR v
A T et R ST e R A2 TRt
PP B H TR TE A W R A SO
HI R SR HIRS AT RN
PP gy, A TUR ik 4y B 4l 5
PRAL T 5 T B, 6 TR AT T R B
HEET 13 Meay), Hrp “E0 LR 4
A>: M B2 (naringenin, 1), ##f % (aromadendrin,
2). &Mtk & (dihydroquercetin, 3), %
Chesperidin, 4); B HAFHR 8 A~ LKW
(kaempferol, 5). #iti %% (quercetin, 6). 114 -

Ut BHEA: 2011-06-28

7-0-0-L- f 2% ¥ 7 ( kaempferol-7-O-a-L-rhamno-
pyranoside , 7). 1 4% Wy -7-O-B-D- #ii % B 1
(kaempferol-7-O-p-D-glucoside, 8). i % %-7-0-a-L-
S Z=HF (quercetin-7-O-a-L-rhamnopyranoside, 9)-
G2kt Chyperosid, 10). LHAS)-3, 7-—-O-a-L-
2= B F (kaempferol-3, 7-O-o-L-dirhamnopyrano-
side, 11 #t 2 #&-3, 7- —-O-a-L-F 2+ (quercetin-
3, 7-O-o-L-dithamnopyranoside, 12); BREHdEESRE 1
A BEMJLAE A (dehydroicatechin A, 13). A
WEY 3. 7~9. 11, 12 HE KM%Y h o3 B3 2
1 MRIE{EE

Bruker Esquire-LC ! Jiii%{%; Bruker Avance
DRX—500 7Y 5 #% # L 4ic 4 . Bruker Avance
DRX—400 R AL LIRA, X—4 207 s il
P45 s EA o A TS FORFLI BB IR (R TR
AT s MRS AR Sl HER H G

HEEME: bt EYRFATESIH JYBZZ-XS029); EHZEK “2117 THRBEWIH: HAR 7 ZWals TRIH; JbathBE2KF a5
VBN B2 e w25 5205 23 2 # st @B AT A (2011CXTD-12)

fEZ I R, 2, fEEL, W57 o 2 507 R BRI R QTR )
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SRR T s AR R B (LR A
"), RO R EG-6 R GIFT DU e
) ); Sephadex LH-20 (Pharmacia A=, b
AW RS KR AT 5. BEFh 5%
2 OB 1% = FAE BRI RS 1%
SRR G AR A Al

TLETPR 2T B b E SRR T, 7 ]
b, bt EE gy Rep A2 R TR S h 1
T BHEY) B Euonymus alatus (Thunb.) Sieb. Hi#
R IR 4 BBAR P S8 4 o TP 2 kA bR AR T
ALt R 2R 2 h 22 B b 242 R
2 EERS5SE

P 10 kg, H 10 55 50% SEERIRFEE 3
W BFUK 1 ho SRR R4 25 IR, Rk s 2
Ly BRI RSB IEAE, KuERIE L, 70%
SEEVENG, WCARVEGH, Ik OlE, HEITRE .
B B PR R i o B, S - P R S e e,
FRA GRS, RFEE IR MR
Sephadex LH-20. ZRWME[Z tAi%A: ) E o gsalifth, 13
FHLAEY 1 (40 mg). 2 (80 mg). 3 (10 mg). 4
(30 mg)~ 5 (25 mg). 6 (15 mg). 7 (20 mg). 8
(10 mg)+ 9 (10 mg). 10 (15 mg). 11 (10 mg).
12 (25 mg). 13 (50 mg)-

3 LT

&P 1. BEERE i (MeOH), mp 260~
262 °C . HCI-Mg ¥ Je N 5 B, FeCly W 5 BH T
UV MM (nm): 290, 'H-NMR (400 MHz, CD;0CDs)
5: 7.38 (2H, d, J = 8.4 Hz, H-2', 6'), 6.89 (2H, d, J =
8.4 Hz, H-3',5'), 5.94 (2H, d, J = 2.0 Hz, H-6, 8), 5.46
(1H, dd, J=12.8, 3.2 Hz, H-2), 3.18 (1H, dd, J= 17.2,
12.8 Hz, H-3a), 2.72 (1H, dd, J = 17.2, 3.2 Hz, H-3e):
BC-NMR (100 MHz, CD;0CD3) : 79.9 (C-2), 43.5
(C-3), 197.2 (C-4), 165.3 (C-5), 96.8 (C-6), 167.3
(C-7), 95.8 (C-8), 164.4 (C-9), 103.2 (C-10), 130.8 (C-
1), 129.0 (C-2"), 116.1 (C-3"), 158.7 (C-4"), 116.1 (C-
5'), 129.0 (C-6")o LA_F-ipe il Kt 5 Scikgieas — 5™,
MO LAY 1 R .

& 2. aesRE i (MeOHD, mp 239~
241 C. BT LEE. Wl TLC #J2H BT 1%
AICL; LFFW,  REFE 2O, HC-Mg # [ iy 5
B, FeCly RS FIHE. UVAp (nm): 291,
'H-NMR (400 MHz, CD;0CDs) 6: 7.29 (2H, d, J =
8.4 Hz, H-2', 6"), 6.77 (2H, d, J = 8.4 Hz, H-3', 5'),

5.86 (1H, d, J= 2.0 Hz, H-8), 5.82 (1H, d, J= 2.0 Hz,
H-6), 4.91 (1H, d, J = 12.0 Hz, H-2), 4.48 (1H, d, J =
12.0 Hz, H-3); “C-NMR (100 MHz, CD;0CD;) 6:
84.9 (C-2), 73.6 (C-3), 198.5 (C-4), 164.5 (C-5), 97.3
(C-6), 168.7 (C-7), 96.3 (C-8), 1653 (C-9), 101.8
(C-10), 129.3 (C-1"), 130.4 (C-2'), 116.1 (C-3"), 159.2
(C-4"), 116.1 (C-5"), 130.4 (C-6"). LA L3 it 53
BRIRE — 8, WA 2 AEB R,

&) 3: FHEER AR (MeOH), mp 222~223 C.
DT Ol Bl . HCI-Mg ¥} [ W 2 FHYE . EI-MS
m/z: 304 [M]"e 'H-NMR (400 MHz, DMSO-d) 9:
6.90 (1H, d, J = 2.0 Hz, H-2"), 6.78 (1H, dd, J = 8.4,
2.0 Hz, H-6'), 6.74 (1H, d, J = 8.4 Hz, H-5"), 5.86 (1H,
d, J=2.0 Hz, H-8), 5.82 (1H, d, J = 1.6 Hz, H-6), 4.85
(1H, d, J = 11.2 Hz, H-2), 443 (1H, d, J = 11.2 Hz,
H-3); "“C-NMR (100 MHz, CD;OCDj3) 6: 85.1 (C-2),
73.6 (C-3), 198.4 (C-4), 164.5 (C-5), 97.3 (C-6), 168.7
(C-7), 96.3 (C-8), 165.3 (C-9), 101.8 (C-10), 129.9
(C-1"), 120.9 (C-2'), 146.5 (C-3"), 147.2 (C-4"), 115.9
(C-5'), 116.1 (C-6")o LA -3 it 55 Seihfad—a,
W e e 3 9 A

&M 4: KR (MeOH), mp 257~260 C.
T T HImE, 424 365 nm T W (5906, B 1%
AlCl;y LFER R T A58 )6, HC1-Mg By b 2 BT,
FeCly [Nk, Molish IEIME. UV AN (nm):
284. ESI-MS m/z: 611 [M+H] . 'H-NMR (400 MHz,
DMSO-dg) 6: 12.01 (1H, s, 5-OH), 9.07 (1H, s, 3-OH),
6.95 (3H, m, H-2', 5", 6"), 6.13 (2H, m, H-6, 8), 5.49
(1H, dd, J = 12.0, 3.2 Hz, H-2), 4.96 (1H, d, J = 7.2
Hz, Gle-H-1"), 4.51 (1H, brs, Rha-H-1""), 3.76 (3H, s,
-OCH3), 3.16~3.78 (10H, m, H-2"~6", 2""~5"),
3.23 (1H, dd, J = 17.2, 12.8 Hz, H-3a), 2.76 (1H, dd,
J =172, 3.2 Hz, H-3¢), 1.07 3H, d, J = 6.0 Hz,
Rha-6-CH;); "“C-NMR (100 MHz, DMSO-d) 6: 78.3
(C-2), 42.1 (C-3), 197.0 (C-4), 163.0 (C-5), 96.3
(C-6), 165.1 (C-7), 95.5 (C-8), 162.5 (C-9), 103.3
(C-10), 130.9 (C-1"), 114.1 (C-2'), 146.4 (C-3"), 147.9
(C-4), 112.0 (C-5'), 117.8 (C-6'); Glc: 99.4 (C-17),
72.9 (C-2"), 75.5 (C-3"), 69.6 (C-4"), 76.2 (C-5"),
66.0 (C-6"); Rha: 100.6 (C-1""), 70.2 (C-2'"), 70.7
(C-3""), 72.0 (C-4"), 68.3 (C-5"), 17.8 (C-6""), 56.5
(-OCH3). Lh_E il it 5 sompais — 5", %
EE) 4 WS E-T-O- 25, IR .
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& 5: FOH R (MeOH), mp 279~282 C.
DT CWE. . TLC #ZH LB 1% AICL L1
W, o e (058, HC1-Mg ¥ [N 5% B, FeCls
RSB, UV AN (nm): 265, 364, ESI-MS m/z:
285 [M—H] . 'H-NMR (400 MHz, CD;0D) 6: 8.02
(2H, d, J = 8.0 Hz, H-2, 6'), 6.84 (2H, d, J = 8.0 Hz,
H-3', 5'), 6.38 (1H, d, J = 2.0 Hz, H-8), 6.12 (1H, d,
J =20 Hz, H-6). LA It 15 o —sd,
W et B 5 s

L& 6: FOK AR (MeOH), mp 312~314 C.
ST W WEE. TLC #E_WE 1% AICL; L
WU, SRR, HCI-Mg K SO 5B PE, FeCls
R EBITE. UV A (nm): 255, 366 ESI-MS m/z:
301 [M—H] . 'H-NMR (400 MHz, CD;0D) &: 7.67
(1H, d, J = 2.0 Hz, H-2"), 7.56 (1H, dd, J = 8.4, 2.0 Hz,
H-6'), 6.82 (1H, d, J = 8.4 Hz, H-5"), 6.33 (1H, d, J =
1.6 Hz, H-8), 6.12 (1H, d, J = 1.6 Hz, H-6). LA ¥
Kol 5 ScmkarE — 5, s et 6 i %

a7 FEEHIRES S (MeOHD, mp 210~
212 'C. HCI-Mg #p 5 I 5 FHYE, FeCly M. 5 B,
Molish & B Z I PE . UVAM (nm): 266, 364,
'H-NMR (400 Hz, CD;0D) ¢: 8.06 (2H, d, J = 7.2 Hz,
H-2', 6"), 7.58 (2H, d, J = 7.2 Hz, H-3', 5'), 6.70 (1H,
d, J=2.0 Hz, H-8), 6.38 (1H, d, J = 2.0 Hz, 6-H), 5.50
(1H, d, J = 1.2 Hz, H-1"), 3.96 (1H, brs, H-5"), 3.76
(1H, dd, J = 9.2, 4.0 Hz, H-3"), 3.55 (1H, m, H-2"),
3.41 (1H, t, J= 9.0 Hz, H-4"), 1.20 (3H, d, J= 6.0 Hz,
Rha-CH3); "C-NMR (100 MHz, CD;0OD) ¢: 149.2
(C-2), 137.8 (C-3), 177.5 (C-4), 1612 (C-5), 99.9
(C-6), 163.3 (C-7), 95.3 (C-8), 157.8 (C-9), 106.3
(C-10), 123.5 (C-1'), 130.9 (C-2'), 116.3 (C-3"), 160.8
(C-4", 116.3 (C-5"), 130.9 (C-6'), 100.0 (C-1"), 71.7
(C-2"), 72.1 (C-3"), 73.6 (C-4"), 71.2 (C-5"), 18.1 (C-
6")o VAR KM I 5 A B Z=HE [n-BuOH-HOAC-
HyO (401010 ], b B0 i v R S A o P Uge 4
Wi A L A2, I 5 B 2R S IR ) Lo e
oy o WAL, DB scikaboE — 5, %
St B 7 25 -7-0-0-L- R AR

&1 8: FHOHK A (MeOH), mp 221~223 C.
ST O WEE. TLC #JZ Wt 1% AICI; L
W B 98, HCI-Mg ¥ [ N 2B, FeCls
JSBHYE, Molish [RFHHE. UV AN (nm): 266,

max

364. ESI-MS m/z: 447 [M—H] . 'H-NMR (400 MHz,

CD;0D) ¢: 8.05 (2H, d, J = 8.8 Hz, H-2/, 6') 6.85 (2H,
d, J=8.8 Hz, H-3', 5'), 6.69 (1H, d, J = 2.0 Hz, H-8),
6.39 (1H, d, J = 2.0 Hz, H-6), 5.00 (1H, d, J= 7.6 Hz,
H-17), 3.30~4.00 (4H, m, H-2"~6"); *C-NMR (100
MHz, CD;0D) 6: 148.8 (C-2), 137.5 (C-3), 177.5 (C-
4), 162.2 (C-5), 100.2 (C-6), 164.5 (C-7), 95.6 (C-8),
157.7 (C-9), 106.3 (C-10), 123.6 (C-1'), 130.9 (C-2"),
116.3 (C-3"), 160.7 (C-4") 116.3 (C-5'), 130.9 (C-6"),
101.6 (C-1"), 74.8 (C-2"), 78.4 (C-3"), 71.3 (C-4"),
77.9 (C-5"), 62.5 (C-6"). LA bipifdics 55 SCiikdkiE —
#, W e A 8 L2 -7-0-B-D-R B -

&9 9: EO KA (MeOH), mp 185~186 C.
DT Ol L. TLC #EMC_WE 1% AICL; L
W BEER ¢, HCI-Mg By RN BT, FeCls
SR S FYE. UV AN (nm): 255, 366. ESI-MS m/z:
447 [M—H] . 'H-NMR (400 MHz, CD;0OD) 6: 7.39
(1H, d, J = 2.0 Hz, H-2'), 7.35 (1H, dd, J = 8.0, 2.0
Hz, H-6'), 6.90 (1H, d, J = 8.0 Hz, H-5"), 6.34 (1H, d,
J = 1.6 Hz, H-8), 6.15 (1H, d, J = 1.6 Hz, H-6), 5.32
(1H, brs, H-1"), 3.88 (1H, brs, H-5"), 3.73 (1H, dd, J =
8.8, 3.6 Hz, H-3"), 3.60 (1H, m, H-2"), 3.35 (1H, m,
H-4"), 0.85 (3H, d, J = 5.2 Hz, Rha-CH3); "“C-NMR
(100 MHz, CD;0D) 8: 158.6 (C-2), 136.2 (C-3), 178.4
(C-4), 163.3 (C-5), 99.9 (C-6), 165.9 (C-7), 94.8
(C-8), 159.2 (C-9), 105.8 (C-10), 124.2 (C-1"), 116.4
(C-2), 116.3 (C-3"), 160.8 (C-4"), 113.5 (C-5'), 122.9
(C-6"), 103.4 (C-1"), 72.1 (C-2"), 72.2 (C-3"), 73.1
(C-4"), 71.8 (C-5"), 17.7 (C-6") ¥ |22 /K fEAG I 5
W2 [n-BuOH-HOAc-H,O (4 :1:1) ], ikl
A IR i S A T S HERT O L R, R R
PR EAZ LR T LA e Fooh o M2, L Bk
TR Sk E B, LAY 9 itk
HF-7-0-0-L-F A HE1F

A4 10: TR K (MeOH), mp 227~230 C.
DT Ol L. TLC #EMC_WE 1% AICL; L
VR0 08, HCI-Mg By SO 2B, FeCls
SN BT, Molish BITE. UV AN (nm): 256,
355. 'H-NMR (400 MHz, CD;0D) d: 7.78 (1H, d, J =
2.0 Hz, H-2"), 7.53 (1H, dd, J = 8.4, 2.0 Hz, H-6'),
6.80 (1H, d, J = 8.4 Hz, H-5"), 6.35 (1H, d, J= 1.6 Hz,
H-8), 6.15 (1H, d, J = 1.6 Hz, H-6). 5.11 (1H, d, J =
8.0 Hz, H-1"), 3.3~4.0 (4H, m, H-2"~5"); *C-NMR
(125 MHz, CD;0D) 6: 158.8 (C-2), 135.8 (C-3), 179.6
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(C-4), 162.2 (C-5), 99.9 (C-6), 166.1 (C-7), 94.7
(C-8), 158.8 (C-9), 105.4 (C-10), 122.9 (C-1"), 117.8
(C-2"), 145.8 (C-3"), 149.2 (C-4"), 116.1 (C-5"), 122.9
(C-6"), 105.4 (C-1"), 73.2 (C-2"), 77.2 (C-3"), 70.0
(C-4"), 75.1 (C-5"), 61.9 (C-6"). VL Fikit % 53¢
pkakiE— 2, s A 10 S kY.
AW 11: 3R B (IR 4 i (MeOHD, mp 195~
196 C. Gt 4. HlE. TLC AR W 1%
AlCl; LR 5L B9, HCL-Mg By Y. 2 FH
PE, FeCly Jx N & BHE, Molish J M 2 A o
UV AN (nm): 264, 344, ESI-MS m/z: 577 [M—H] -
'H-NMR (400 Hz ,CD;0D) 8: 7.74 (2H, d, J = 8.8 Hz,
H-2', 6"), 6.88 (2H, d, J = 8.8 Hz, H-3', 5'), 6.68 (1H,
d, J=2.0 Hz, H-8), 6.42 (1H, d, J = 2.0 Hz, H-6), 5.50
(1H, brs, H-1"), 5.35 (1H, brs, H-1""), 4.16 (1H, brs,
H-5"), 3.95 (1H, brs, H-5""), 3.76 (1H, dd, J = 9.2, 4.0
Hz, H-3"), 3.65 (1H, d, J = 9.2, 4.0 Hz, H-3""), 3.56
(1H, m, H-2"), 3.41 (1H, t, J = 9.0 Hz, H-4"), 3.25~
3.32 (2H, m, H-2"", 4", 1.20 3H, d, J = 6.4 Hz, 7-O-
Rha-CH3), 0.88 (3H, d, J = 5.2 Hz, 3-O-Rha-CH3).
BC-NMR (100 MHz, CD;OD) 6: 158.1 (C-2), 136.5
(C-3), 179.8 (C-4), 163.1 (C-5), 99.9 (C-6), 163.6
(C-7), 95.6 (C-8), 159.9 (C-9), 107.6 (C-10), 122.4
(C-1"), 132.0 (C-2'), 116.6 (C-3"), 161.8 (C-4"), 116.6
(C-5", 132.0 (C-6'); 7-O-Rha: 100.6 (C-1"), 72.1
(C-2"), 71.9 (C-3"), 73.1 (C-4"), 71.7 (C-5"), 17.7
(C-6"); 3-O-Rha: 103.5 (C-1""), 72.1 (C-2""), 71.9
(C-3"), 73.6 (C-4""), 71.3 (C-5""), 18.1 (C-6""). )
PR K A A AT B ZE B [n-BuOH-HOACc-H,0
(421011, B ERZ0E I EUA 56 S T 30,
L AR, I 55 SRR bR A g e i el Ll s 3k
o MRS, DL bR S sckaiE — 5, s
EED 11 R L Z5-3, 7--0-0-L- 2B
&) 12: FOEPIRES i (MeOH), mp 185~
187 C. Gt T 4. HlE. TLC HER W 1%
AICL; LT, BERAMT T W3 (056, HCI-Mg
K SN S B, FeCls Je W 5B, Molish SV 5 B
Phe UV A (nm): 254, 347. ESI-MS m/z: 593 [M—
H] . 'H-NMR (400 Hz, CD;OD) ¢: 7.31 (1H, d, J =
2.0 Hz, H-2'), 7.28 (1H, dd, J = 8.0, 2.0 Hz, H-6),
6.85 (1H, d, J = 8.0 Hz, H-5"), 6.67 (1H, d, J = 2.0 Hz,
H-8), 6.41 (1H, d, J = 2.0 Hz, H-6), 5.50 (1H, brs,
H-1"), 5.32 (1H, brs, H-1""), 4.16 (1H, brs, H-5"), 3.95

(1H, brs, H-5""), 3.70 (1H, dd, J = 8.8, 4.0 Hz, H-3"),
3.69 (1H, dd, J = 8.8, 4.0 Hz, H-3"""), 3.25~3.52 (4H,
m, H-2", 2", 4", 4", 1.20 (3H, d, J = 5.6 Hz, 7-O-
Rha-CH3), 0.89 (3H, d, J = 6.4 Hz, 3-O-Rha-CHj3).
BC-NMR (100 MHz, CD;0D) 4: 158.1 (C-2), 136.5
(C-3), 179.8 (C-4), 163.6 (C-5), 99.9 (C-6), 163.6
(C-7), 95.6 (C-8), 159.8 (C-9), 107.6 (C-10), 122.9
(C-1), 116.9 (C-2'), 146.6 (C-3"), 150.1 (C-4"), 116.4
(C-5"), 122.7 (C-6); 7-O-Rha: 100.6 (C-1"), 72.1
(C-2"), 71.9 (C-3"), 73.2 (C-4"), 71.7 (C-5"), 17.7
(C-6"); 3-O-Rha: 103.5 (C-1""), 72.1 (C-2""), 71.9
(C-3"), 73.6 (C-4""), 71.3 (C-5""), 18.1 (C-6""). T
1% K R D0 S A B ZE B [n-BuOH-HOAC-H,0
(411210, i SR I o Sk B U4 T LA
L #8Y, I 55 BRA B AR A L 1 ) L e I8 o
P, LA bR R ScmkaiE — 5, et
B 12 M -3, 7- - O-a-L- 2SR .

EW 13 sk R4 i (MeOHD, mp 321~
322 Co By T CWE. WEE. 24MT (365 nm) &
RO, MEAERTA, 5% HSO-MeOH
WEEA, 1% - FSkOEBEREE . HCl-Mg
WO B, FeCly W 2 FHYE, Molish b 2
BIrE. UV AN (nm): 257, 279, 379. ESI-MS m/z:
577 [M+H]". 'H-NMR (400 Hz, CD;OD) J: 5.84
(1H, d, J=2.0 Hz, H-8), 5.47 (1H, d, J = 2.0 Hz, H-6),
3.92 (2H, m, H-2, 3), 2.78 (1H, dd, J = 16.0, 5.2 Hz,
H-4a), 2.45 (1H, dd, J = 16.0 Hz, H-4b), 6.36 (1H, s,
5'-H), 2.62 (1H, d, J = 12.0 Hz, H-2"a), 2.45 (1H, d,
J =12.0 Hz, H-2'b), 6.06 (1H, s, H-6"), 4.87 (1H, d,
J = 6.8 Hz, H-2"), 4.06 (1H, m, H-3"), 2.89 (1H, dd,
J =16.0, 4.8 Hz, H-4"a), 2.58 (1H, dd, J = 16.0, 7.8
Hz, H-4"b), 6.78 (1H, brs, H-2""), 6.70 (1H, d, J = 8.0
Hz, H-6"), 6.68 (1H, brd, J = 8.0 Hz, H-5");
BC-NMR (100 MHz, CD;0OD) &: 79.5 (C-2), 66.8
(C-3), 27.8 (C-4), 157.7 (C-5), 97.1 (C-6), 158.0
(C-7), 95.2 (C-8), 156.4 (C-9), 100.4 (C-10), 89.8
(C-1), 46.0 (C-2'), 95.8 (C-3"), 194.2 (C-4"), 112.9
(C-5"), 164.3 (C-6'), 83.5 (C-2"), 67.9 (C-3"), 28.3
(C-4"), 165.9 (C-5"), 90.9 (C-6"), 168.0 (C-7"), 105.6
(C-8"), 155.1 (C-9”), 103.9 (C-10"), 131.2 (C-1"),
114.8 (C-2'), 146.5 (C-3"), 146.6 (C-4"), 116.3
(C-5"), 119.7 (C-6"")o e K 55 ScihiiE — 521,
WS e 513 AR E A



©246 ¢ ¢ % % Chinese Traditional and Herbal Drugs 35 43 % 2281 201242 H
Sk PR AE 2441, 2007, 28(3): 188-189.
[1]1 VLIRB R P28 M. g BREERR [13] Maria T P, Eliseo S, Amparo T. Flavones, sesquiterpene

(2]

(7]

(8]

(9]

[10]

(11]

[12]

AL, 1986.

BIERME, ARFHPE, AP, S5 2 SR el A 8
BLAZREA R EEIET (9], PR ZRER 22244, 2003,
34(2): 128-132.

Byung Y C, Chan J P, Dong G L, et al. Inhibitory effect of
methanol extract of Fuonymus alatus on matrix metallo-
proteina-se-9 [J]. J Ethnopharmacol, 2003, 85: 163-167.

MR OB ERAEESE, MO REP B RS [T].
thE 24, 1986, 17(3): 1-3.

Kitanaka S, Takido M, Mizoue K, et al. Cytotoxic
cardenolides from woods of Fuonymus alatus [J]. Chem
Pharm Bull, 1996, 44(3): 615-617.

BROBL, BREK, WD DT RMEY TR S
gy [J]. hEZh, 1983, 14(9): 385-386.

TR, AR, EOFE RETH R D).
HHTEZY, 2008, 39(5): 810-812.

v i, BAGE, TR, & AR R BT
7% [1]. "H25%E, 2007, 30(10): 1242-1244.

iKW, B RIS (], ThEE,
2006, 37(12): 1764-1768.

MRE, fiibel, 2, & SIAFRE ISR i
SrmEST (7], ThE2y, 2011, 42(4): 631-633.

ZICA, ED), MRERER. AT H 3 L TS
(ID) [J]. H1¥2y, 2007, 38(10): 1466-1468.

X, £ OF. ATRIeE RO (7], Wk

[19]

[20]

(21]

lactones and glycosides isolated from Centaurea aspera
var. stenophylla [J]. Phytochemistry, 1984, 23(9): 1995-
1998.

KB, WEREL Z#KRIBL SR EZR I [J].
122 2E4R, 1994, 52(9): 927-931.

DM B, SEAESR, BERE, A ALANERIAL B EST
0], PEBERR2E4), 2005, 36(3): 213-215.

ik OBk, SUREE, WZE. WINPT (7).
[ 245222473, 2007, 42(5): 341-344.

Foo L Y, Lu Y, Molan A L, et al. The phenols
and prodelphinidins of white clover flowers [J].
Phytochemistry, 2000, 54: 539-541.

SR, AR, A g, 55 R RIS R
YRS (7). PR 254, 1996, 21(5): 292-295.
A, W, BN, A AR EAT
[J]. H#EZy, 2007, 38(1): 25-27.

Pizzolatti M G, Cunha A J, Szpoganicz B, et al.
Flavonoid glycosides from leaves and flowers of
Bauhinia forficate (Leguminosae) [J]. Quimica Nova,
2003, 26(4): 466-469.

Guyot S,

determination of colourless and yellow dimers resulting

Vercauteren J, Cheynier V. Structural

from (+)-catechin coupling catalysde by grape poly-

phenoloxidase [J].  Phytochemistry, 1996, 42(5):

1279-1288.



