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Chemical constituents from Dysosma versipellis
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Abstract: Objective To study the chemical constitutents from the roots and stems of Dysosma versipellis. Methods Silica gel
column, Sephadex LH-20, and reverse phase HPLC chromatography were used to isolate the chemical constituents, and the structures
of the isolated compounds were elucidated by spectral analysis and physicochemical properties. Results Fourteen compounds were
isolated from EtOAc and n-butanol fraction of the 95% ethanol extract in the roots and stems of D. versipellis, including 10 lignans, i.e.
4',5'-didemethylpodophyllotoxin (1), podophyllotoxin (2), 4’-demethylpodophyllotoxin (3), diphyllin (4), podophyllo-toxone (5),
picropodophyll-otoxin-4-O-B-D-glucoside (6), 4'-demethylpodophyllotoxin-4-O-glucoside (7), diphyllin-4-O-B-D-glucoside (8),
podophyllotoxin-4-O-B-D-glucoside (9), and dysosmarol (10); three flavonoids, i.e. kaempferol (11), quercetin (12), and
kaempferol-3-O-B-D-glucoside (13); and one sterol, i.e. B-sitosterol (14). Conclusion Compound 1 is a new natural product, and
compounds 7 and 8 are isolated from the plants of Dysosma Woodson for the first time.
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J\HE N /INBERE ) A B W) )\ 3% Dysosma PERFFCRI, J\MAERA UM Prws Brwsif
versipellis (Hance) M. Cheng [ TER 22 A, ATk HuessSfER, Hrp, B (podophyllotoxin) 28
A 2 A . S\ SSEES, R, B0, A AU ] 2 B E N AN )z R
N HATHEHIRTE . WS EORThae . B  RASEML AW B RO, e

Y HER: 2010-11-11

EE&UIH: WM ERE LR EIFRIES (SIMM00IKF-09); HH B4t A4 (NCET-08-0612); |~ R4 H AR #3400 H

(9151063201000066); R ERFEARIINY S 2 (21609202); FHK [ARRIEREETHH (21072078)

TR % & (19820, B, BILBRSLA, BRI D2 SRR A E
«BiIfEE JTI{°#  Tel: (020)85221016 E-mail: trwjiang@jnu.edu.cn




¢ %% Chinese Traditional and Herbal Drugs 25 42 % 2 4 3 2011 54 A

* 635

FrA a-TE B Co-tubulin), 1EFIAZ A5 R OKALAR
AHIE], ARSI RS, YT 1) B R
M0 B AT 22 3 88445 1P SRif, SR #5360t
T A R B R A w8k, IMIX RS Y)
BATmRA A R RN, WO, ik, J18yE. AR
L2 RG0S, O T BRI M B R S,
BEFEN 03 AN SRR AT 5B, &l T — R
iy, AP KIEN AT Cetoposide) F1% JE A1
(teniposide) T4 A vaIT /NI g 28k bR 2L Mg
S L2 T AT 2 0 T # R A
DA R AT UM 254, AR A6 )\ S
RS AT T RGN BT, I LT
FER TR CBRER A ANE T A L s 5 20 T
14 MEAEY), WG 7V A B T LA T
XL B WIS, 73 S E A 4,5- AL R
##& (4,5'-didemethylpodophyllotoxin, 1). Y F1#
% (podophyllotoxin, 2). 4-JXHILRHER (4'-
demethylpodophyllotoxin, 3). tlififittZ (diphyllin,
4). YFIFEM] (podophyllotoxone, 5). 4 %75 21
B (picropodophyllotoxin-4-O-B-D-glucoside, 6)-
4-LEWIER TR M %M 1T (4'-demethylpodophyl-
lotoxin-4-O-B-D-glucoside, 7D 111 faf 25 5] 4 4 7
(diphyllin-4-O-B-D-glucoside, 8). Y&[1#E 2 45 b
1 (podophyllotoxin-4-O-B-D-glucoside, 9). J\ff
HERE (dysosmarol, 10). L4 (kaempferol, 11).
Hit 2 2% (quercetin, 12). L4533 -3-0-B-D-ML I i
ZPET (kaempferol-3-O-B-D-glucoside, 13). B-4¥
i (B-sitosterol, 14), HH &M 1 At RAR
B
1 {XEFFApR

X—5 BB FEAL, Jasco V—550 #£4h-
A WLIEIEAL, Jasco FT/IR—480 FUd HLH- 25 et 4
WA, Jasco P—1020 744> A Al liE X, Bruker AV-400
MHz i P IL 31X, Finnigan LCQ Advantage
MAX A, Agilent 1200 4347 2 i OB (3543,
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(5: 157 :355:252 1 15513551 4) BV
JBit, PHEEER A A BS54 10 (100.9 mg)
1 (9.8 mg). Fr. 14 (14 g) & ERERKE (O3 5
g It IR pE- A (100 © 35—100 & 50—100 :
700 BREEVENL, 192G 9 (50.8 mg). 11 (19.6
mg). 12 (154 mg).

HUE TREER 9> (68 @), 28 D-101 B AL AR FE
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A 1: FEER A, mp 219~221 C; ESI-MS
m/z: 795 [2M~+Na] ", 771 2M—H] ; 44 'H-NMR
M PC-NMR s #4332 T 34 CooHigOs
"H-NMR i | § 5.90 (2H, s) =& FAEAE— D 4
WL, §4.53 (1H, m) F14.09 (1H, m) JKyW IR
RS S . AN TH-NMR % IR BoRAT 2
NI FRELG S 07.08 (1H, s) M 6.42 (1H, s), —
XA A5 97 FAfG S 0 6.44 (1H, d, J= 1.9 Hz) Al
6.09 (1H, d, J = 1.9 Hz), 3 MXFIREAGT 6 4.54
(1H, d, J = 9.5 Hz), 2.96 (1H, dd, J = 4.8, 14.2 Hz),
2.75 (1H, m, H-3) LE—APHEIEEAFS 6 3.75
(3H, s). "C-NMR &R —PABEHRIERES o
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177.6, 8 N5 B 2 'S 0 148.9, 148.7, 148.6, 146.1,
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FEAR 5 0 102.4, —ANIEE LRSS 6 72.8 Al
—ANEIEBE S 0 56.60 UL EPAEEIE LS
W h— i REAZE T WEERARNE = . B A A
Wi S A 3 AT EE, RIS UE X )
1 (B RDT —ANHSEEAH S S, H 6fi&
FE AN 3 R Oy 6.42 MM E oy
6.09 &b, 7E ROESY i I, B/nH4IEA oy 3.75 Al
AT on 6.44 (H-2") ARIFZ NOE #H2¢, Ui H
S HLETE C-3'1%. 454 HSQC. HMBC. 'H-'H COSY
DL ROESY b 44 1 1) NMR it 47 174
HE GR Do BibEY 1 5k 45" LHHR
5% (4',5'-didemethylpodophyllotoxin). £ ik
R, WEW 1 HRETERS R4 SRR L
L L B AT E R b AL AR B TN
HAR A EERMEY 1, Rk, 1 h—FHRR
P, R HARSE R 2D NMR B 1 o
'H-NMR /% "“C-NMR #4347 7478 .

&M 2: AR, mp 158~160 °C; ESI-MS
m/z: 413 [M—H] . 'H-NMR (400 MHz, CD;0D) 6:
#1 k&1 5 'H-NMR. *C-NMR #1 HMBC £#E(CD;0D)

Table1 'H-NMR, *C-NMR, and HMBC data
of compound 1 (in CD;0D)

(DALY d¢ O HMBC (H—C)
1 45.1 4.44(d,4.8) C-3,8,9,10,2, 6
2 463 296 (dd, 14.2,4.8) C-1,3,4,11,12, 1’
3 417 275,m
4 73.1  4.54(d,9.5) C-2,10
5 1072 7.08,s C-4,7,9
6 1487 -

7 1486 -
8 110.5  6.42,s C-1,6,9
9 1331 -
10 1352 -
11 72.8 453 (m, H-1la)  C-12
4.59 (m, H-11B)
12 1776 -
1 133.0 -
2 107.7  6.44(d, 1.9) C-1,3, 4,6
3 146.1 -
4 1342 -
5 1489 -
6’ 112.6  6.09 (d, 1.9) C-1,2, 4
OCHj 56.6  3.75,s C-5'
OCH,0 1024 5.90,s C-6,7

473 (1H, d, J = 1.5 Hz, H-1), 2.99 (1H, dd, J = 1.5,
4.5 Hz, H-2), 2.73 (1H, m, H-3), 4.71 (1H, d, J = 8.5
Hz, H-4), 7.11 (1H, s, H-5), 6.42 (1H, s, H-8), 4.50~
4.56 (1H, m, H-11a), 4.10 (1H, dd, J = 9.5, 9.0 Hz,
H-11B), 6.43 (2H, s, H-2', 6), 5.92 (2H, s, OCH,0),
3.72 (6H, s, 3',5-OCHj), 3.71 (3H, s, 4-OCHs).
BC-NMR (100 MHz, CD;OD) &: 45.5 (C-1), 46.2
(C-2), 42.0 (C-3), 73.0 (C-4), 107.4 (C-5), 148.9 (C-6,
7), 110.5 (C-8), 135.5 (C-9), 132.5 (C-10), 72.8 (C-11),
177.2 (C-12), 138.2 (C-1"), 109.8 (C-2', 6), 153.8 (C-3',
5'), 138.0 (C-4"), 102.7 (OCH,0), 61.1 (4-OCHj3), 56.6
(3',5'-OCH3), 2055 SCHRAiaE (18 b s>, %tk
“W 2 AR HAREE (podophyllotoxin).

b &9 3: AR, mp 256~258 C; ESI-MS
m/z: 423 [M+Na] . '"H-NMR (400 MHz, CD;0D) §:
472 (1H, d, J = 8.1 Hz, H-1), 3.33 (1H, dd, J = 8.1,
2.2 Hz, H-2), 2.77 (1H, m, H-3), 4.58 (1H, d, J = 8.0
Hz, H-4), 7.12 (1H, s, H-5), 6.45 (1H, s, H-8), 4.52
(1H, m, H-11a), 4.12 (1H, t, J = 9.0 Hz, H-11p), 6.42
(2H, s, H-2', 6'), 5.93 (2H, s, OCH,0), 3.74 (6H, s,
3/5'-OCHs). "*C-NMR (100 MHz, CD;0D) &: 43.4
(C-1), 44.5 (C-2), 40.0 (C-3), 71.0 (C-4), 105.5 (C-5),
146.7 (C-6, 7), 108.7 (C-8), 130.8 (C-9), 131.0 (C-10),
71.2 (C-11), 175.5 (C-12), 133.6 (C-1"), 107.8 (C-2,
6), 146.9 (C-3', 5'), 133.9 (C-4’), 100.8 (OCH,0),
55.0 (3',5-OCH3). 2855 SCHRIRIE (M3 L™, %
ENEW) 3 Ny 4= LML 75 3R (4-demethylpodo-
phyllotoxin) .

WA 4: TR EORTRIZE &, mp 293~296 C;
ESI-MS m/z: 379 [M—H] . 'H-NMR (400 MHz,
DMSO-de) 6: 7.62 (1H, s, H-5), 6.95 (1H, s, H-8),
5.35 (2H, s, H-11), 6.86 (1H, d, J = 1.5 Hz, H-2"), 7.03
(1H, d, J = 8.0 Hz, H-5"), 6.75 (1H, dd, J = 1.5, 8.0
Hz, H-6'), 6.11 (2H, s, OCH,0), 3.94 (3H, s, 6-OCH3),
3.65 (3H, s, 7-OCHj3), 10.40 (1H, s, 4-OH). C-NMR
(100 MHz, DMSO-dg) 6: 119.1 (C-1), 122.1 (C-2),
129.3 (C-3), 124.2 (C-4), 101.2 (C-5), 150.2 (C-6),
150.9 (C-7), 111.5 (C-8), 129.9 (C-9), 132.2 (C-10),
67.1 (C-11), 170.2 (C-12), 145.4 (C-1"), 105.9 (C-2'),
147.1 (C-3"), 147.3 (C-4), 108.3 (C-5'), 124.7 (C-6),
101.5 (OCH,0), 55.6 (6-OCHj3), 56.0 (7-OCHj). 45
SCHRARTE PO ™, SRS 4 g 3%
(diphyllin).
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& 5: ok, mp 166~167 °C; ESI-MS
m/z: 435 [M+Na]". "H-NMR (400 MHz, CDCl;)
491 (1H, d, J = 4.0 Hz, H-1), 3.30 (1H, dd, J = 4.0,
15.0 Hz, H-2), 3.56 (1H, m, H-3), 7.62 (1H, s, H-5),
6.82 (1H, s, H-8), 4.34 (1H, dd, J = 8.0, 10.0 Hz,
H-110), 4.57 (1H, dd, J = 8.0, 10.0 Hz, H-11p), 6.40
(2H, s, H-2', 6'), 6.13 (2H, s, OCH,0), 3.78 (6H, s,
3',5’-OCH;), 3.85 (3H, s, 4'-OCH3). “C-NMR (100
MHz, CDCl;) d: 45.2 (C-1), 47.1 (C-2), 44.1 (C-3),
190.5 (C-4), 107.5 (C-5), 148.9 (C-6, 7), 110.2 (C-8),
142.5 (C-9), 129.4 (C-10), 71.4 (C-11), 173.8 (C-12),
133.3 (C-1'), 109.8 (C-2', 6), 153.7 (C-3', 5'), 138.7
(C-4"), 103.6 (OCH,0), 56.7 (3', 5'-OCHs), 60.9
(4-OCH3). 25 SCHRARIE i b ™), ety
Y15 9 BN (podophyllotoxone).

EY) 6: FE A, mp 253~254 °C; ESI-MS
m/z: 1 175 [2M+Na]", 1 151 [2M—H] . 'H-NMR
(400 MHz, DMSO-d;) 6: 4.52 (1H, d, J = 4.2 Hz,
H-1), 3.07 (1H, dd, J = 13.1, 4.2 Hz, H-2), 2.83 (1H,
m, H-3), 4.97 (1H, d, J = 8.5 Hz, H-4), 7.35 (1H, s,
H-5), 6.51 (1H, s, H-8), 4.61 (1H, dd, J = 8.3, 6.0 Hz,
H-110), 4.19 (1H, dd, J = 8.3, 6.0 Hz, H-11B), 6.32
(2H, s, H-2', 6"), 5.99 (2H, s, OCH,0), 3.64 (6H, s, 3,
5'-OCHj3), 3.62 (3H, s, 4-OCH3); Glu: 4.50 (1H, d, J =
7.0 Hz, H-1"), 3.74 (1H, dd, J = 10.4, 2.0 Hz, H-6"),
3.67 (1H, dd, J = 10.4, 2.0 Hz, H-6"), 3.15 (4H, m,
H-2"-5"), C-NMR (100 MHz, DMSO-d;) J: 44.3
(C-1, 2), 43.1 (C-3), 78.1 (C-4), 109.0 (C-5, 8), 146.8
(C-6), 146.6 (C-7), 131.8 (C-9), 131.3 (C-10), 71.0
(C-11), 174.4 (C-12), 136.4 (C-1'), 108.3 (C-2', 6),
152.0 (C-3', 5'), 136.3 (C-4"), 101.1 (OCH,0), 59.9
(3', 5’-OCHj3), 61.1 (4'-OCH;); Glu: 101.8 (C-1"), 73.3
(C-2"), 76.6 (C-3"), 70.9 (C-4"), 77.1 (C-5"), 61.1
(C-6")o 2855 SCHRIRIE 10 %t b, S
) 6 JE WL #E R M A M T (picropodophyllotoxin-
4-0-B-D-glucoside) »

& 7. Ok AK. ESI-MS m/z: 585 [M+
Na]". '"H-NMR (400 MHz, CD;0D) ¢: 4.45 (1H, J =
4.2 Hz, H-1), 2.80 (1H, J = 4.2, 13.4 Hz, H-2), 3.13
(1H, m, H-3), 4.17 (1H, J = 15.1 Hz, H-4), 7.34 (1H,
s, H-5), 6.49 (1H, s, H-8), 4.60 (1H, m, H-110), 4.29
(1H, m, H-11p), 6.28 (2H, s, H-2', 6"), 5.95 (2H, s,
OCH,0), 3.63 (6H, s, 3, 5'-OCH3); Glu: 4.96 (1H, d,

J =9.0 Hz, H-1"), 3.72 (1H, dd, J = 10.5, 2.2 Hz,
H-6"), 3.68 (1H, d, J = 10.5, 2.2 Hz, H-6"), 3.12 (4H,
m, H-2", 5"). "*C-NMR (100 MHz, CD;0D) ¢: 42.6
(C-1), 44.5 (C-2), 38.6 (C-3), 71.0 (C-4), 108.2 (C-5),
146.8 (C-6), 146.5 (C-7), 109.0 (C-8), 130.8 (C-9, 10),
73.3 (C-11), 174.5 (C-12), 131.3 (C-1"), 108.7 (C-2',
6'), 1472 (C-3', 5", 132.2 (C-4), 101.0 (OCH,0),
56.2 (3', 5'-OCHs); Glu: 101.8 (C-1"), 73.3 (C-2"),
78.1 (C-3"), 70.0 (C-4"), 77.0 (C-5"), 61.1 (C-6"). £&
5 SCHRIRGE OBt L™, S B 7 N 42
R B R M A FET (4'-demethylpodophyllotoxin-
4-0-B-D-glucoside ),

&Y 8: Bt BRI 45, mp 135~137 C;
ESI-MS m/z: 565 [M+Na]". 'H-NMR (400 MHz,
DMSO-ds) d: 8.18 (1H, s, H-5), 6.99 (1H, s, H-8),
5.61 (2H, s, H-11), 6.93 (1H, d, J = 8.2 Hz, H-2'), 7.04
(1H, d, J = 1.4 Hz, H-5"), 6.80 (1H, dd, J = 8.2, 1.4
Hz, H-6"), 6.12 (2H, s, OCH,0), 3.67 (3H, s,
6-OCHs), 3.95 (3H, s, 7-OCH3); Glu: 4.75 (1H, d, J =
7.0 Hz, H-1"), 3.78 (1H, dd, J = 10.2, 2.1 Hz, H-6"),
3.45 (1H, dd, J = 10.2, 2.1 Hz, H-6"), 3.23 (4H, m,
H-2"-5"). *C-NMR (100 MHz, DMSO-dg) : 118.8
(C-1), 123.6 (C-2), 129.7 (C-3), 126.8 (C-4), 101.2
(C-5), 150.0 (C-6), 151.5 (C-7), 111.9 (C-8), 129.9
(C-9), 134.9 (C-10), 67.4 (C-11), 169.2 (C-12), 144.8
(C-1"), 105.5 (C-2'), 146.9 (C-3"), 146.9 (C-4), 108.0
(C-5"), 123.7 (C-6'), 101.8 (OCH,0), 55.2 (6-OCHs3),
55.9 (7-OCHs); Glu: 101.2 (C-1"), 73.7 (C-2"), 76.2,
77.3 (C-3",5"), 69.9 (C-4"), 61.2 (C-6"). 255 kR
HEREEE LD, Sete & 8 it R A4
Bt (diphyllin-4-O-B-D-glucoside) »

EW 9: I, mp 221~223 C; ESI-MS
m/z: 599 [M+Na] . '"H-NMR (400 MHz, CD;0D) §:
4.54 (1H, d, J = 4.0 Hz, H-1), 3.00 (1H, dd, J = 13.5,
4.0 Hz, H-2), 2.95 (1H, m, H-3), 5.05 (1H, d, J = 9.0
Hz, H-4), 7.37 (1H, s, H-5), 6.43 (1H, s, H-8), 4.69
(1H, dd, J=8.5, 6.5 Hz, H-110), 4.21 (1H, dd, J= 8.5,
6.5 Hz, H-11p), 6.42 (2H, s, H-2', 6"), 5.92 (2H, s,
OCH,0), 3.71 (9H, s, 3'4',5'-OCH3); Glu: 4.39 (1H,
d, J =72 Hz, H-1"), 3.89 (1H, dd, J = 10.8, 1.8 Hz,
H-6"), 3.75 (1H, dd, J = 10.8, 1.8 Hz, H-6"), 3.36 (4H,
m, H-2"-5"), C-NMR (100 MHz, CD;0D) ¢: 43.8
(C-1), 44.9 (C-2), 39.2 (C-3), 78.9 (C-4), 108.3, 108.7
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(C-5, 8), 147.7 (C-6), 147.3 (C-7), 131.7, 131.3 (C-9,
10), 70.1 (C-11), 175.5 (C-12), 136.8 (C-1'), 108.3
(C-2, 6, 1524 (C-3', 5", 136.4 (C-4"), 1013
(OCH,0), 59.7 (3, 5-OCH3), 61.4 (4-OCHs); Glu:
1023 (C-1"), 73.8 (C-2"), 76.8 (C-3", 5"), 70.1
(C-4"), 61.4 (C-6"), 25 SCHRIE (14 Lh ™), %
EAE 9 R R R MAMT (podophyllotoxin-
4-0-B-D-glucoside) »

&Y 10: AEAJCETER AR . ESI-MS m/z: 399
[M+Na]*. "H-NMR (400 MHz, CD;0D) 8: 6.91 (1H,
s, H-2), 6.75 (1H, s, H-4), 6.77 (1H, s, H-6), 4.51 (1H,
d, J = 8.0 Hz, H-7), 2.64 (1H, m, H-8), 4.46 (1H, dd,
J = 8.3, 8.5 Hz, H-90), 4.49 (1H, dd, J = 4.5, 8.5 Hz,
H-9B), 6.99 (1H, d, J = 1.5 Hz, H-2'), 6.78 (1H, d, J =
8.0 Hz, H-5"), 6.82 (1H, dd, J = 1.5, 8.0 Hz, H-6),
456 (1H, d, J = 7.6 Hz, H-7"), 2.26 (1H, m, H-8'),
3.72 (1H, dd, J = 5.0, 11.0 Hz, H-9'a), 3.68 (1H, m,
H-9'B), 3.84 (3H, s, 3-OCHs), 3.86 (3H, s, 3-OCHj3).
BC-NMR (100 MHz, CD;0D) &: 134.4 (C-1), 109.6
(C-2), 145.6 (C-3), 114.1 (C-4), 147.2 (C-5), 119.0
(C-6), 75.8 (C-7), 51.0 (C-8), 69.8 (C-9), 132.2 (C-1"),
109.4 (C-2'), 147.3 (C-3'), 145.5(C-4"), 114.1 (C-5"),
118.8 (C-6'), 83.9 (C-7"), 51.1 (C-8), 61.5 (C-9), 54.6
(3-OCH3), 54.6 (3'-OCH3). 455 SCHRIRIE (1) 55cd b
B, %A 10 )\ SA3ERE (dysosmarol).

1 11 Bk K, mp 300~302 °C; ESI-MS
m/z: 303 [M+H]". "H-NMR (400 MHz, DMSO-d;) :
6.31 (1H, d, J= 1.0 Hz, H-6), 6.55 (1H, d, J= 1.0 Hz,
H-8), 8.17 (2H, d, J =10.0 Hz, H-2', 6'), 7.05 (2H, d,
J=10.0 Hz, H-3', 5"), 9.52 (1H, br s, 3-OH), 12.8 (1H,
br s, 5-OH), 11.1 (1H, br s, 7-OH), 10.5 (1H, br s,
4-OH). "“C-NMR (100 MHz, DMSO-d¢) 6: 146.6
(C-2), 136.0 (C-3), 175.2 (C-4), 160.3 (C-5), 98.4
(C-6), 163.9 (C-7), 94.2 (C-8), 157.3 (C-9), 103.7
(C-10), 121.1 (C-1"), 129.6 (C-2, 6), 115.6 (C-3, 5"),
159.7 (C-4"), 55 SCHRARIE R LL, % th iy
P11 A4 (kaempferol) o

AW 12: AR, mp315~317 C, #HhiR-
BERY SN B, IR Y6 SR 2 IR e A [
X3 TLC, L REE—8, IRAB ST,
SR A 12 Mt % (quercetin).

&M 13 #5 (0 % T fh, mp 171~188 °C; ESI-MS

m/z: 447 [M—H] . 'H-NMR (400 MHz, CD;0D) J:

6.21 (1H, d, /= 1.0 Hz, H-6), 6.43 (1H, d, /= 1.0 Hz,
H-8), 8.03 (2H, d, J = 8.0 Hz, H-2', 6'), 6.88 (2H, d,
J = 8.0 Hz, H-3', 5'); Glu: 5.45 (1H, d, J = 8.0 Hz,
H-1"), 3.54 (1H, dd, /= 10.1, 2.5 Hz, H-6"), 3.20 (1H,
dd, J =10.1, 2.5 Hz, H-6"), 3.29 (4H, m, H-2"-5"),
BC-NMR (100 MHz, CD;0D) ¢: 143.1 (C-2), 133.2
(C-3), 177.4 (C-4), 159.9 (C-5), 98.7 (C-6), 164.4
(C-7), 93.7 (C-8), 156.2 (C-9), 103.9 (C-10), 121.0
(C-1", 130.9 (C-2', 6", 115.1 (C-3', 5"), 156.4 (C-4");
Glu: 100.9 (C-17), 74.2 (C-2"), 76.3 (C-3"), 77.5
(C-5"), 69.8 (C-4"), 60.8 (C-6"). 215 HRIRIHE )%k
P!, St A 13 gl 4 85 5 -3-B-D-NL i
HZFEL (kaempferol-3-O-B-D-glucoside )

WEY 14: JofEtdh, mp 136~138 C, IR
ekt B EEEERY IR DGIEAHIE], L IE TLC,
HREE 8L RAEWRA TR, BEhGY 144
B-#+ 5 lF (B-sitosterol) .
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Chromatographia,

(¢ % 4) REREH o+ EHRBIFE

2011 53 A 188, “HAHAFEF B FTE EREI LML ELTRITIELGEEFT. (B 4) &
ERKF_BFEAERITEIFIL, REFPEBLIALELE. ($R ) PITERFFFARARE (4 2
&) ES T REMAL,

¥ R BUR 2 2 E TR 693 B ATk ek 5 %, 2007 FHERF R, HI3IFFR 1K FBTESE
WREBT G KX LR R, 2HF)RIPFRLINTH AL, ABIRE, KAE | 7 ZFHF PRkl 59 PR
RAF], LR HAE 20 A (FHEEA A LIRS 10 #77), 82 £ 390 F (FHEBHA 19 #F, AHEIT) 20
).

ABIAF) AP TR R 4045, T EHHTEMA TR, LRI SFREREFHMBRNEL T RFH
BA E TR AN F ) AR -S40 %, AR A R TAE A SRILT . ANE. ANFFRN, FEHFIKR
ATHRBHA LR SHKF, EPRILT REIF LG5 R BE LR R, RIS T et R
AT EL RN ZHEEAAKRA L, KRILT EBRL), e, H#HPF) EASEXLEOLRTFS, &
B B % ey As. BRAR RariE, B, HatRd#, § T3, 3 b A1k

K BAY Z2ET 1970 5017, 40 25k, WRHHEIEL—ARHRES—, BHLASRIMLEL
YT T AT, ZEAIH —RAHT . KERRR IR, “o——RF R R AR, <57 FI) L F AR K Fa
GHBREGANTFE, BXEE@ . FEER. FAKES. PRETERAFAEFE G, AkiFid
PR RARTEE, J 20 R HRF T RN —8IFF, REAKBmE, X2 (F B4 ESRKF
F_REARPAL,. FZRERPAILRLEL. HFE 60 FH Ha A FLRAERFHXL—ERXRA!

FSBA T KA. 4. HERNESFI LRSS (F B 4N LEWGX ORI ERMNGART
k), HatRit, e, S ER, teb L ERDRCGICE LR N, AIEAILA SR, KL A B
27, AP HIAR. B RS KTk
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