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Chemical constituents in stems of Ilex cornuta
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Abstract: Objective To investigate the chemical constituents in the stems of /lex cornuta and the ability of scavenging free radicals of
compounds 1—9. Methods The compounds were isolated and purified by silica gel, medium pressure column chromatography, and
semi-preparative liquid chromatography, and their structures were elucidated by chemical properties and spectroscopic analyses. The
antifreeradical efficiency of compounds 1—9 was evaluated by DPPH radical scavenging assay. Results Fifteen compounds were
isolated and their structures were identified as isochlorogenic acid B (1), 3,4,5-tricaffeoylquinic acid (2), 4,5-di-O-caffeoyl quinic acid
methyl ester (3), 3,4-di-O-caffeoyl quinicacid methyl ester (4), 3,5-di-O-caffeoyl quinicacid methyl ester (5), 3,4,5-tri-O-caffeoyl
quinic acid methyl ester (6), 3,5-dimethoxy-4-hydroxybenzaldehyde (7), ethyl gallate (8), dihydrosyringenin (9),
2,6-dimethoxy-1,4-benzoquinone (10), arctigenin (11), 1-O-(vanillic acid)-6-O-(3",5"-dimethoxy-galloyl)-B-D-glycoside (12),
(+)-1-hydroxypinoresinol-1-O-B-D-glucopyranoside  (13), (+)-(75,8S)-syringylglycerol =~ 8-O-B-D-glucopyranoside (14), and
schaftoside (15). Compounds 1—7 had good antifreeradical efficiency. Conclusion Compounds 6, 8—10, 14, and 15 are obtained
from the plants of Zlex L. the first time, and compounds 2, 7, 11, and 12 are obtained from this plant for the first time. Compounds 1—6
have good antifreeradical efficiency.

Key words: lex cornuta Lindl. et Paxt.; anti-oxidant activity; isochlorogenic acid B; 3,4,5-tricaffeoylquinic acid; 4,5-di-O-caffeoyl
quinic acid methyl ester; 3,4-di-O-caffeoyl quinicacid methyl ester; 3,5-di-O-caffeoyl quinicacid methyl ester; 3,4,5-tri-O-cafteoyl
quinic acid methyl ester; 3,5-dimethoxy-4-hydroxybenzaldehyde
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MiE Ilex cornuta Lindl. et Paxt. & &7 R
(Aquifoliaceae) 475 J& llex L. tHY), & SRHER BT
AR, FEAATRERILP R, AR B
RIS RN, S o7 AR Sk,
R b FH PR 2, B TR Rk 2 — 1
Mg AT CREIR), BATEAIE . #MF
B ERIBED, T 55 5 ok i
MBI O PETE, ATERIRTE. 1A
PUBTH R AP IE = 05 2 R IRk, AHOI
SeH R L 3 K Lh e B2 AR
RHIMIE ARG, HTE. S aSohatl. Hi,
WA KB TP 2 B A5 31 = S e 2K
O S AR MR KR ILAT A IR IR S
G, Hodh =ik R R 2 M T AR AR ) R
LSt/

ARSI 1k 0 K R 251K SRR EU AT A A B
ST, EEET 15 DMARNFER LA E
Y, 53k 3,4- ZMHEREZE TR (isochlorogenic acid
B, 1), 3,4,5-—MIHEMEZE 7% (3,4,5-tricaffeoylquinic
acid, 20 4,5- WHFEEZE TR T E (4,5-di-O-caffeoyl
quinic acid methyl ester, 3). 3,4- MNHEREZE TR
fig (3,4-di-O-caffeoyl quinicacid methyl ester, 4).
3,5- - WNHEBEZE TR H IS (3,5-di-O-caffeoyl quinicacid
methyl ester, 5). 3,4,5- — WMk ik 25 7 1R Y S
(3,4,5-tri-O-caffeoyl quinic acid methyl ester, 6). |
FWE (3,5-dimethoxy-4-hydroxybenzaldehyde, 7)
BB FIRALNEE Cethyl gallate, 8). &I+ F ¥
( dihydrosyringenin, 9). 2,6- 4 F Jt-1,4- K g
(2,6-dimethoxy-1,4-benzoquinone, 10). F3%4 ¢
(arctigenin, 11). 1-O-FHR-6-(3",5"- — HAE A%
7 IE)-B-D-ME I 6 AL [1-O-(vanillic acid)-6-O-
(3”,5"-dimethoxy-galloyl)-B-D-glycoside, 12]. 1-¥%
KL MR BE-1-O-B-D-Hi % B 1F  [(+)-1-hydroxylpino-
resinol-1-O-B-D-glucopyranoside, 13]. (+)-(75,8S)-
3,5- AR Bk -4-FR L L P = I -8-O-B-D- N IR i 2]
PEEF [(H)-(7S5,89)-syringyl-glycerol 8-O-B-D-glucopy-
ranoside, 14]. EH+G1F (schaftoside, 15). JfXf
WEY 1~9 HHAT T HIEImTESEsR:, 45005k 01,
&) 1~6 HAT W& 1E R B HIEER
1 X5

KA R E (D101, 2O AR BR A
F]D s R 2 RAN R PSS O %8 T ) Autopol
IVASTE A (EEEIERAF D) XTS AR sl

A B BMC L) s ODS CRiff 50 pm,
L2 12 nm, JER4RE ERMEIR BRARAFD;
Sephadex LH-20 #Efik (Z6[H GE A #]); -l 2% =ik
WAL (LC-20AT, SPD-20A, H A B,
&g R (250 mmX 10 mm, 5 pm, 3E[H
Kromsil 2] ); S EBAI I (Buchi A#]);
UNITY INOVA 500 #Z iR (L TLH 2 A ],
TMS W F5); TOF-MS (FE[H Micromass 247 ); 1k
AR Corbral, E2ERERFIA R A FD;
JAOABIEIR I (HSGFass, MG T 2SR TS5 1R T
RARKE T H D 5 SR R 38 ok 7 S
T Hdh; WD-9405B RUKPHRIK GREEA )1~
I AT]D; Melab-U/4C501H BAEMIE 5 KRE RS
(F LGB AW ATD; Vitamin E. FEE, —H
TS 220 (258 AL 2R B A D

M 252581 1 2011 4F 4 J1K A 2ia e 8,
S8 I IN K2 2 2 B L 2 U = R SR PR e e 4
FRAF B Tlex cornuta Lindl. et Paxt. [T
N
2 RS54SR

TR 25 10 kg, HMEHUR RO S, &
10 55 50% OWEA RIS R G, 80 CHI#AIL 2 h,
Peitd, 2L 10 {5 E 50%ABERE 2.0 h; AIFH
AR, TR IR AR kS, MR OB
0.325 kg. FHRE /KBS 30 L, IFET D101 7Y
KALB AL, 237K B 30%- 60%F1 90% £t
W, Ay alik4i, T, 15 90%CEREIEHAT 30 g.
90% L EEHE U I Ak ikt (i (R - T BE &R
gi), Wk ODS il (HEE-/KARL), IFgd
Sephadex LH-20 FF: (73 | 2= il % =y ROBAH (0 1% 1l 4%,
M 90% L BEHE I 43 B3 2L G0 1 (25.2 mg).
2 (10.3 mg)+ 3 (7.1 mg) 4 (6.5 mg). 5 (33.0 mg).
6 (17.4mg). 7 (8.6 mg). 8 (36.2mg). 9 (4.3 mg).
10 (17.8 mg). 11 (109 mg). 12 (21.3 mg). 13
(12.6 mg). 14 (9.5mg). 15 (25.0 mg),
3 HZHETE

&Y 1. FEHEH K. 'TH.NMR (500 MHz,
DMSO-ds) 6: 7.01 (1H, s, H-2), 7.01 (1H, s, H-2"),
6.95 (1H, d, J = 6.8 Hz, H-6"), 6.94 (1H, d, J=7.2 Hz,
H-6"), 6.74 (1H, s, H-5"), 6.72 (1H, s, H-5"), 7.46 (1H,
d, J=16.4 Hz, H-7"), 7.42 (1H, d, J = 18.0 Hz, H-7"),
6.21 (1H, d, J = 16.0 Hz, H-8"), 6.14 (1H, d, J = 15.6
Hz, H-8"), 5.41 (1H, m, H-3), 4.94 (1H, d, J= 7.2 Hz,
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H-4), 4.16 (1H, s, H-5), 2.10 (1H, m, H-6); "“C-NMR
(125 MHz, DMSO-dg) &: 175.3 (C-7), 166.0 (C-9'),
165.7 (C-9"), 148.5 (C-4', 4"), 145.6 (C-7', 7"), 145.5
(C-3',3"), 125.4 (C-1', 1"), 121.4 (C-6"), 121.3 (C-6"),
115.8 (C-5'), 115.7 (C-5"), 114.9 (C-2', C-2"), 113.8
(C-8"), 113.7 (C-8"), 74.2 (C-1), 67.8 (C-5), 67.2 (C-3),
38.1 (C-2), 37.6 (C-6). L ¥y scihfis—a1,
WS E S 1 3,4-IHEIEZE TR

WEY 2: WAL ELMA. 'THNMR (400
MHz, DMSO-d¢) &: 1.91 (1H, d, J = 9.8 Hz, H-2a),
2.01 (1H, d, J = 9.2 Hz, H-6a), 2.16 (1H, m, H-2b),

2.31 (1H, d, J = 8.0 Hz, H-6b), 5.18 (1H, d, J = 7.6
Hz, H-4), 5.45 (1H, m, H-3), 5.59 (1H, m, H-5), 6.15,
6.19, 6.25 (% 1H, d, J = 12.8 Hz, caffeoyl-H-8"", 8",
8), 6.69, 6.74, 6.78 (% 1H, d, J = 72 Hz
caffeoyl-H-5"", 5", 5'), 6.90, 6.93, 6.98 (% 1H, dd, J =
2.0, 7.2 Hz, caffeoyl-H-6"", 6", 6'), 7.00, 7.03, 7.07
(% 1H, s, caffeoyl-H-2"", 2", 2"), 7.40, 7.45, 7.52 (%
1H, d, J = 12.4 Hz, caffeoyl-H-7"", 7", 7"); BC-NMR
(100 MHz, DMSO-ds) %4 W38 1. LA B 5 Sk
PRIBIEA L, M 2 H 3,4,5- = umnkigt

ETIR.

£1 k&% 27Me6k “C-NMR 7
Table 1 "3C-NMR data of compounds 2 and 6

20 2 6 Z0A 2 6 A 2 6 A 2 6

1 75.0 74.2 i 127.0 126.8 1" 127.2 126.9 1" 1273 127.0
2 37.9 37.9 2/ 116.0 116.5 2" 116.7 116.6 2" 116.7 117.4
3 71.3 69.4 3’ 147.2 147.2 3" 147.4 1473 3 147.4 147.3
4 73.9 74.2 4 147.4 147.3 4" 147.4 147.6 4 147.7 147.7
5 69.8 69.4 5 117.6 117.4 5" 117.7 117.4 5m 117.7 1175
6 40.1 36.8 6 123.1 123.0 6" 123.2 123.1 6" 123.2 123.1
7 178.5 175.5 7 150.3 150.2 7" 150.4 150.3 7" 151.4 150.4
7-OCH; 53.7 8’ 115.1 114.8 8" 115.4 1148 8" 115.4 1155

9 167.6 166.8 9" 167.6 167.2 9" 167.9 167.4

&Y 3: MG A. 'HANMR (500 MHz,
DMSO-dg) d: 7.05 (1H, brs, H-2'), 7.03 (I1H, brs,
H-2"),7.01 (1H, d, J = 10.5 Hz, H-6'), 6.97 (1H, d, J =
9.0 Hz, H-6"), 6.76 (2H, d, J = 8.0 Hz, H-5', 5"), 7.50
(1H, d, J = 15.5 Hz, H-7'), 7.42 (1H, d, J = 16.0 Hz,
H-7"), 6.26 (1H, d, J = 16.0 Hz, H-8'), 6.16 (1H, d, J =
16.0 Hz, H-8"), 5.28 (1H, m, H-5), 4.15 (1H, m, H-3),
4.97 (1H, m, H-4), 3.60 (3H, s, 7-OCHj3), 2.25 (1H, m,
H-2a), 2.23 (1H, m, H-6a), 2.01 (1H, m, H-6b), 1.90
(1H, m, H-2b); C-NMR (125 MHz, DMSO-dy)
173.4 (C-7), 166.0 (C-9"), 165.2 (C-9"), 148.7 (C-4"),
148.6 (C-4"), 145.7 (C-7, 7"), 145.6 (C-3', 3"), 125.5
(C-1"), 125.3 (C-1"), 121.5 (C-6"), 121.4 (C-6"), 115.9
(C-8', 5"), 114.9 (C-5'), 114.8 (C-8"), 113.9 (C-2),
113.3 (C-2"), 73.2 (C-4), 72.1 (C-1), 67.8 (C-5), 65.3
(C-3), 52.0 (7-OCHs), 37.7 (C-6), 36.2 (C-2). LA %%
5 scmkipiE — 5, S 3 0N 4,5-
HEREZE 7R FH s

&Y 4: WEEEOHA. 'THINMR (500 MHz,

CsDsN) 6: 7.08 (1H, d, J = 2.0 Hz, H-2'), 6.96 (1H, d,
J = 2.0 Hz, H-2"), 6.69 (1H, s, H-5'), 6.67 (1H, s,
H-5"), 6.62 (1H, s, H-6'), 6.53 (1H, d, J = 8.0 Hz,
H-6"), 7.49 (1H, d, J = 12.0 Hz, H-7'), 7.41 (1H, d, J =
11.5 Hz, H-7"), 6.08 (1H, d, J = 2.5 Hz, H-8'), 6.04
(1H, d, J = 2.5 Hz, H-8"), 5.75 (1H, m, H-3), 5.24
(1H, dd, J = 3.0, 8.0 Hz, H-4), 3.20 (3H, s, 7-OCH3),
2.19 (1H, m, H-2); “C-NMR (125 MHz, CsDsN) &:
174.4 (C-7), 167.0 (C-9'), 166.5 (C-9"), 150.4 (C-4"),
150.3 (C-4"), 147.4 (C-3'), 147.3 (C-3"), 146.4 (C-7",
146.3 (C-7"), 126.5 (C-1"), 126.4 (C-1"), 122.0 (C-6',
C-6"), 116.5 (C-5"), 116.4 (C-5"), 115.6 (C-2', C-2"),
114.4 (C-8'), 114.2 (C-8"), 74.3 (C-1), 72.7 (C-4), 68.5
(C-3), 64.6 (C-5), 52.0 (7-OCHs), 46.0 (C-2), 40.7
(C-6) L ¥ 5 scmviaE 80, e sm
4 4 3,4- ZWNMEREZE 7 R S

WA 5: MR AR. "TH.NMR (500 MHz,
DMSO-dg) d: 7.04 (1H, s, H-2"), 7.01 (1H, s, H-2"),
6.97 (1H, dd, J = 1.5, 8.0 Hz, H-6"), 6.93 (1H, dd, J =
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1.0, 8.5 Hz, H-6"), 6.75 (1H, d, J = 4.5 Hz, H-5"), 6.73
(1H, d, J = 4.5 Hz, H-5"), 7.47 (1H, d, J = 16.0 Hz,
H-7'), 7.43 (1H, d, J= 15.5 Hz, H-7"), 6.25 (1H, d, J =
16.0 Hz, H-8'), 6.17 (1H, d, J = 16.0 Hz, H-8"), 4.98
(1H, m, H-3), 4.05 (1H, m, H-4), 5.40 (1H, m, H-5),
3.63 (3H, s, 7-OCH3), 2.24 (1H, m, H-2a), 2.08 (1H,
m, H-2b); "“C-NMR (125 MHz, DMSO-dy) J: 174.0
(C-7), 165.8 (C-9'), 165.7 (C-9"), 148.5 (C-4'), 148.4
(C-4"), 145.6 (C-7', C-7"), 145.4 (C-3"), 145.2 (C-3"),
125.4 (C-1', C-1"), 121.4 (C-6), 121.3 (C-6"), 115.7
(C-5', C-5"), 114.8 (C-2'), 114.7 (C-2"), 114.0 (C-8),
113.8 (C-8"), 72.6 (C-1, 4), 67.8 (C-5), 64.6 (C-3),
51.7 (7-OCHs), 35.5 (C-6). LA LEdi 5 SCkRas —
O, WA 5y 3,5- R4 TR R

WEY 6: WIEOTEMA. 'THNMR (400
MHz, DMSO-d;) J: 2.08 (1H, m, H-6a), 2.13 (1H, m,
H-2a), 2.28 (1H, m, H-2b), 2.35 (1H, m, H-6b), 3.63
(3H, s, 7-OCH3), 5.24 (1H, m, H-4), 5.37 (1H, m,
H-3), 5.42 (1H, m, H-5), 6.15, 6.20, 6.23 (% 1H, d,
J = 12.8 Hz, caffeoyl-H-8"", 8", 8'), 6.74, 6.74, 6.76
(% 1H, m, caffeoyl-H-5"", 5", 5'), 6.94, 6.96, 6.98 (%
1H, m, caffeoyl-H-6"", 6", 6), 7.05, 7.05, 7.05 (# 1H,
s, caffeoyl-H-2"", 2", 2"), 7.42, 7.45, 7.48 (% 1H, d,
J = 16.0 Hz, caffeoyl-H-7"", 7", 7"); "*C-NMR (100
MHz, DMSO-ds) ¥ W3 1. DL $ds 5 Scikdi s
FEA O, SE A 6 H 3,4,5- = NmHERE 4 T
T8 F i

W 7. BEEERIREE S (AED. "H-NMR
(500 MHz, DMSO-dq) 8: 9.77 (1H, s, CHO), 8.33 (1H,
brs, Ar-OH), 7.21 (2H, s, H-2, 6), 3.85 (6H, s,
2X OCH3), *C-NMR (125 MHz, DMSO-d) &: 191.6
(Ar-CHO), 128.9 (C-1), 107.8 (C-2, 6), 148.8 (C-3, 5),
142.9 (C-4), 56.7 (Ar-OCH3). VA Edli 5 SCikdkiE
AR50, MO T T .

WwEY 8: ABKEERA, &P
Wh. 'H-NMR (500 MHz, DMSO-dg) 0: 6.94 (2H, s,
H-2, 6), 4.20 (2H, q, J = 6.8 Hz, -OCH,), 1.27 (3H, t,
J=6.8 Hz, CH;); "*C-NMR (125 MHz, DMSO-dj) 6:
165.8 (C=0), 145.6 (C-3, 5), 138.6 (C-4), 119.3 (C-1),
108.4 (C-2, 6), 59.9 (CH,), 14.2 (CH3). UL ¥l 53¢
pkabiE B, SR 8 AR TR OB,

& 9. LEMeRY. 'TH-NMR (500 MHz,
DMSO-dg) d: 6.41 (1H, s, H-2, 6), 2.48 (2H, t, J = 10

Hz, H-7), 1.67 (2H, m, H-8), 3.39 (2H, t, J = 8.5 Hz,
H-9), 3.71 (6H, s, 2, 6-OCH3); "C-NMR (125 MHz,
DMSO-dg) J: 134.0 (C-1), 106.3 (C-2, 6), 148.5 (C-3,
5), 132.8 (C-4), 32.3 (C-7), 35.2 (C-8), 60.8 (C-9),
56.5 (OCH3). L F3od b5 ekt —s", #e
AW 9 h AT,

G 10: B R (R, mp 250~252 C.
'H-NMR (500 MHz, DMSO-dg) J: 5.97 (2H, s, H-3,
5), 3.76 (6H, s, -OCH;);: "C-NMR (125 MHz,
DMSO-dg) d: 176.6 (C-1), 157.7 (C-2, 6), 107.5 (C-3,
5), 187.6 (C-4), 56.9 (-OCH;). LA ¥l 5 ks
— g O A A 10 4 2,6- T JE-1,4- K]

WA 11: AEPURS: & CRUT)D . 'H-NMR (500
MHz, CDCl;) J: 6.80 (1H, d, J = 8.0 Hz, H-5), 6.70
(1H, d, J = 8.4 Hz, H-5"), 6.61 (1H, d, J = 1.8 Hz,
H-2), 6.60 (1H, dd, J = 7.8, 1.8 Hz, H-6), 6.49 (1H,
dd, J = 8.0, 2.0 Hz, H-6), 3.90 (3H, s, H-12), 3.80
(3H, s, H-10), 3.75 (3H, s, H-11); “C-NMR (125
MHz, CDCly) 6: 178.7 (C-9), 149.0 (C-3), 147.8
(C-3"), 146.7 (C-4), 144.5 (C-4"), 130.5 (C-1), 129.5
(C-1"), 122.1 (C-6), 120.6 (C-6'), 114.1 (C-5), 111.8
(C-5), 111.5 (C-2), 111.3 (C-2), 71.3 (C-9'), 55.8
(C-12), 55.7 (C-10), 55.7 (C-11), 46.6 (C-8), 40.9
(C-8"), 38.1 (C-7"), 34.5 (C-7). LA -%¥s 15 SCikikiE
—5P, MR E Y 11 A4S TG

EW 12 AERKR, %5 254 nm TR OHE
Bf. '"H-NMR (400 MHz, CsDsN) d: 6.79 (1H, d, J =
2.0 Hz, H-2'), 6.87 (1H, dd, J = 6.8, 1.6 Hz, H-6'),
6.49 (1H, H-5'), 6.51 (2H, s, H-2", 6"), 4.58 (1H, d,
J=6.0 Hz, H-1), 4.24 (1H, dd, J = 9.6, 1.6 Hz, H-6a),
3.72 (1H, dd, J = 9.6, 6.0 Hz H-6pB), 2.47 (3H, s,
3'-OCH3), 2.57 (6H, s, 3"-OCH;); “C-NMR (100
MHz, CsDsN) 8: 100.3 (C-1), 73.2 (C-2), 77.0 (C-3),
70.3 (C-4), 74.4 (C-5), 63.8 (C-6), 122.4 (C-1'), 113.7
(C-2'), 149.9 (C-3"), 148.8 (C-4'), 113.7 (C-5"), 122.5
(C-6'), 167.4 (C-7"), 54.3 (3'-OCH3), 118.8 (C-1"),
107.1 (C-2", 6"), 147.4 (C-3", 5"), 141.8 (C-4"), 165.3
(C-7"), 55.0 (3", 5"-OCH3). LA L%¥s 5 ScikiiE —
Y, s EA S 12 R 1-0-F BR-6-(37,5"-
FE A 38 B 1 )-B-D- W IR A 25 W

WEY 13: AMEEER A, HNMR (400
MHz, DMSO-ds) &: 7.06 (1H, s, H-2"), 6.89 (1H, s,
H-2"), 6.82 (1H, d, J = 6.0 Hz, H-6'), 6.77 (2H, s,
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H-5", 6"), 6.68 (1H, d, J = 6.4 Hz, H-5"), 5.16 (1H, d,
J = 4.8 Hz, H-6), 4.59 (1H, d, J = 5.6 Hz, Glc-H-1),
423 (1H, s, H-2), 3.97 (2H, s, H-8), 3.76 (3H, s,
3"-CHs), 3.75 (3H, s, 3'-CH3): "“C-NMR (100 MHz,
DMSO-dq) &: 96.1 (C-1), 90.3 (C-2), 68.2 (C-4), 52.8
(C-5), 81.5 (C-6), 71.8 (C-8), 127.5 (C-1"), 114.2
(C-2"), 147.2 (C-3"), 146.6 (C-4"), 114.6 (C-5"), 121.9
(C-6'), 129.8 (C-1"), 110.1 (C-2"), 147.8 (C-3"), 145.8
(C-4"), 115.6 (C-5"), 118.3 (C-6"), 56.0 (-OCH3), 98.8
(Gle-C-1), 74.2 (Gle-C-2), 77.5 (Gle-C-3), 70.6 (Gle-
C-4), 77.3 (Gle-C-5), 61.5 (Gle-C-6). VL ¥k 53
kAR IE — 2, S A 13 N 1R R -
1-O-B-D- i T -

WEY 14: AEEEERA. HNMR (400
MHz, DMSO-dq) &: 6.63 (2H, s, H-2, 6), 4.37 (1H, d,
J = 6.4 Hz, H-7), 3.92 (1H, m, H-8), 2.65 (1H, H-9),
413 (1H, d, J = 6.0 Hz, H-1"), 2.97 (1H, dd, J = 13.6,
6.8 Hz, H-2'), 3.12 (1H, dd, J = 8.4, 8.0 Hz, H-3"),
3.02 (1H, dd, J = 8.4, 8.0 Hz, H-4"), 3.05 (1H, m,
H-5"), 3.63 (1H, brd, J = 12.0 Hz, H-6'a), 3.42 (1H,
dd, J = 12.0, 5.6 Hz, H-6'b), 3.74 (3H, s, 3-OCHa),
3.82 (3H, s, 5-OCH;); "“C-NMR (100 MHz,
DMSO-dg) : 132.0 (C-1), 104.4 (C-2, 6), 148.3 (C-3,
5), 135.3 (C-4), 73.6 (C-7), 86.2 (C-8), 61.5 (C-9),
103.7 (C-1'), 73.9 (C-2'), 77.4 (C-3"), 70.5 (C-4),
77.1 (C-5"), 61.5 (C-6), 56.4 (3-OCHj;), 56.6
(5-OCH3). LA b¥ 5 Sckaiis—5, s et
T 14 0y (+)-(75,85)-3,5- RS- 4- SR ORI T
i -8-O-B-D-ML I A B

AW 15: RE AR, =S T
BERL, SRER-BEM N FHE, R IS .
'H-NMR (400 MHz, DMSO-ds) &: 13.78 (1H, s,
5-OH), 8.30 (1H, s, 4-OH), 8.01 (2H, d, J = 9.5 Hz,
H-2', 6), 6.90 (2H, d, J = 10.5 Hz, H-3', 5"), 6.74 (1H,
s, H-3), 4.81 (1H, d, J = 11.5 Hz, Ara-H-1), 4.56 (1H,
d, J = 12.0 Hz, Glc-H-1); "“C-NMR (100 MHz,
DMSO-ds) d: 163.6 (C-2), 102.3 (C-3), 182.1 (C-4),
161.2 (C-5), 109.0 (C-6), 161.2 (C-7), 103.9 (C-8),
154.0 (C-9), 102.9 (C-10), 121.3 (C-I'), 128.9 (C-2,
6'), 115.9 (3', 5'), 159.8 (C-4'), 74.1 (Gle-C-1), 70.5
(Gle-C-2), 79.2 (Gle-C-3, 5), 70.5 (Gle-C-4), 68.6
(Gle-C-6), 75.3 (Ara-C-1), 69.9 (Ara-C-2), 74.1 (Ara-
C-3), 70.3 (Ara-C-4), 70.5 (Ara-C-5). DL _E#¥5 53¢
ik E S, s A 15 AT
4 DPPH BEHEFRKRILRE

KA 1~9 F3 I ECHIA S 200, 100+ 50
25, 12.5. 6.25 umol/L FEEA, 1E ALK . [H
IEC ] 200 pmol/L FI4EAE 3 E (Vitamin E) 1E R4
MR AR BE IO FE S 100 pl A1 DPPH (1
mmol/L) ¥ 100 uL - 96 FLEFFRI A, FEM A
S 30 s, £ 37 CHIS17 nm KR llsE Hot
FEAE (Ap)s [FIRHIE A DPPH A i O
BEAH (A RN DPPH EAR AR (LA 100 pL
REFERD IO (Ao "™, SRR 30K,
SIS EE RN 20 I 4% R AT B AR

B I B =1— (4, — A4 Amax

DPPH [ 2555 B sc i 4 Bk, a 1~9
B AR B RS RREe ) . a9 1~6

*2 LEY 1~9 &) DPPH BHEFRE
Table 2 DPPH free radical clearance of compounds 1—9
S s 2%
wa -1 -1 f A -1 -1 -1
6.25 pmol-L 12.5 pmol-L 25 pmol-L 50 umol-L 100 pmol-L 200 pmol-L
1 3.01£1.03 9.021+0.18 19.08+0.43 32.05+0.53 65.201+0.19 80.231+0.26
2 7.00+0.15 14.72£0.69 26.1810.39 47.9611.38 77.40x1.56 89.51+0.82
3 4.29+0.77 9.631+0.54 20.43+0.18 35.32+0.17 62.81+0.71 81.01+0.62
4 3.98+0.18 8.6310.39 17.2910.49 31.831+0.86 63.6310.83 80.76+1.38
5 3.08+0.64 8.17+0.79 17.9210.92 32.07+0.49 60.43+1.04 80.10+0.13
6 10.31£0.66 15.40+0.59 21.69+2.32 40.34+1.11 80.56+1.56 89.4340.89
7 4.23%0.49 8.961+0.67 14.53£0.16 19.01£0.49 28.52+0.83 32.01+1.26
8 4.02+0.37 10.29+0.27 16.08 £0.69 24.93+0.18 38.491+0.63 46.29+0.32
9 3.291+0.78 6.53+0.14 10.17£0.27 15.09£0.29 23.2410.27 30.91+0.49
YEER E — — — — — 92.38+1.71




* 896 ¢ ¢ $ % Chinese Traditional and Herbal Drugs 35 47 % %5 6 3 2016 £ 3 A

KRN ZEFRNEY), WA 200 pmol/L I, H HFEE
BRFIGRT 80%, HALGY) 2. 6 HFHMEXYEAE R E
A (GR 2D, XFZEM T E SR mi 2] 5
F11 DPPH IEFRTEH],  HABORIIPUEILETE.
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