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Chemical constituents from ethyl acetate extracts of Pholidota articulata

ZHU Xiu-ying, ZHOU Yu-tong, YAN He-gui, FU Huan, GUO Jie, YANG Ming-hui
School of Pharmaceutical Sciences and Chemistry, Dali University, Dali 671000, China

Abstract: Objective To study the chemical constituents of ethyl acetate extract from the whole herb of Pholidota articulata.
Methods Silica gel and Sephadex LH-20 gel column chromatographic techniques were used to separate and purify the chemical
constituents. Their structures were elucidated based on NMR spectroscopic and reported data. Results A total of 17 compounds
were isolated from 78% ethyl acetate extracts of P. articulata and identified as flavidin (1), flaccidin (2), imbricatin (3), coelonin (4),
lusianthridin (5), hircinol (6), gigantol (7), batatasin Il (8), 5,3'-dihydroxy-3-methoxybibenzyl (9), cirrhopetalidin (10), B-sitosterol
(11), stigmasterol (12), glut-5-en-3-ol (13), laurostearic acid (14), 4, 4'-dihydroxydiphenylmethane (15), 3-methoxy-benzaldehyde
(16), and trans-cinnamic acid (17). Conclusion Compounds 3—17 are isolated from this plant for the first time. In addition,
compounds 9, 10, 13, and 16 are found in the genus Pholidota for the first time.
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B oxoflavidin H A RAFIE T &4 1ERERS. B
BT 3 EAMBEAE DURE 2 J@ A8 Canifi 75 DURE=2)
PE R AALBE R ACH a8, T BoA AL Bk E )
(M= AABD FHHREAREGMNAH, X
6 DAL Z LR A AR, S g
Peae G BARPAa R, Ao RELGHME, K
PR 0] 15 25 0 A Bk A Ak S B g 34T T OB
i, EMAET 17 MEEY, g 2,7-
TR A -9,10- = A - N A CFE [4.5- B ] 0k
(flavidin, 1) . 2,6-F2JE-7-H 4 5:-9,10- ~4 -
T A FE[4,5-38] ML (flaccidin, 2) . 2,7- %%
H -6- H 4 2 -9,10- — & - T &L HE [4.5- 4 ] At
(imbricatin, 3) . 2,7- ¥ 3t-4-F 4 FE-9,10- & FF
(coelonin, 4) . 4,7-"¥3L-2-F4EIE-9, 10- & FF
(lusianthridin, 5) . 2,5- ¥ % -4-F 4 3£-9,10-
Z3E Chircinol, 6) . Af#l (gigantol, 7) . 1L
2 I (batatasin 1, 8) . 5, 3'-—¥#3L-3-H A FL Bk
I ( 5,3'-dihydroxy-3-methoxybibenzyl , 9)
cirrhopetalidin (10) . B-# &£ ( B-sitosterol ,
11) . T #EE (stigmasterol, 12) . glut-5-en-3-ol
(13) . AH:MR (laurostearic acid, 14) . 4-(4-¥
- H)IEE (4, 4-dihydroxydiphenyl-
methane, 15) . 3-H B K H I (3-methoxy-
benzaldehyde, 16> . Jxa{UH: & (trans-cinnamic
acid, 17) . L&Y 3~17 NE RN ZEY+ 5>
HAEE, HA, (AW 9. 100 13 A1 16 N IRM
ALK B A3
1 {UEEHH

SHZ (ID fEH/KAEERE G TS
BRATED » 7R CP114 (BSEiR{s Ly
TEHRAT) ;5 NMR BrukerAM-400 4% fif 4t
WA CHfik Bruker A7) ; AEIGEER (200~
300 H) Ml GFpsq #ZEIEEER (F B4 L
J 4] ) ; Sephadex LH-20 (GE Healthcare, Zi
) 5 AR, BERRCEE. =& k. . H
e & T gAML, HAGEMEH: 26aHA
10% AR IR - £ BV W o A A I JTUARIS 77 R = 4
e, HEE. A (GRESIH CIL A5 .

ARSI YT 2016 4 6 HRE AR
miteke 5, B ERF B R T 5T o) B A
% E A =R E Y T 2= A LBk Pholidota
articulata Lindl., ARAAERT KRB KEH 5 5%

2 RESENE

BT 2 APk 45 5.6 kg, B,
T8% LA IR HEEL 4 Ik (24, 24, 48, 48 h) ,
ARG, M, WEKREFSRE. BRE
& EmaiK, wa, FHE2SE KIKH
FEE . BERR O W M OE T REREHL 3 Ik, R K
SR ERY) A MEE)ZE (2.0 g) « SR )2
(142.0 g0 FIETE)Z (207.1 @) - BEMR B8
P RE AR Bl (=GR b - F R AR P BRI
337 A5 AL~AT,
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D B3 4 M (AL1I~ALY) . ALl & EE
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¥ 12 (60.2 mg) ; K AL3 SLEEH A CA
WMEE-TNEH 3:1—-0: 1 REH>HE4AML, H3k
%13 (265.4mg) .

A2 ZRERHEERE CamEE-TIEd 50 1—0:
D B3 6 My (A21~A2.6) , Hi A21 4%
SR AR, DIAMBE-BER Ol (10 0 11
1) BEEREEIILEY) 6 (6.6 mg) . A2.2 &
SRERAE AR CAMEE-BER Ol 30 1) DL ES,
ffg#) 14 (88.2mg) 111 (20.2mg) -

A3 ZREMCHE RS, =& H k- HEE (30 11—~
0:1) BREEWM, MEME (TLC) SR
&I N 6 NEES A3.1~A3.6; Hf A3.3 &40
JeAE e, DAl EE-TNE (10 0 1—1: 1)
FEVEM, T4 Sephadex LH-20 #E [ H: il 70 5
aif, WREBENL, H3EMLEY 2 (103.8 mg)
10 (120.9 mg) A1 15 (3.5 mg) . ¥ A3.4 4%
SEERAE G 2 B CAMEE-BEfR o0 10 @ 1—
1:1D , BEHkEY 16 (27.9 mg) Al 17 (70.0
mg) . A3.5 4144 [k & Sephadex LH-20 ¥t A+
i (R . TLC B BT BL K B 45
234kE5Y 4 (758 mg) . 5 (78.0 mg) Al 8
(73.1 mg) . A3.6 & rEfiit s, L=&H
Br-NER (30 1 1—~1: 1) BAEVEM, FZ Sephadex
LH-20 BERAT B 7 59, FIBEBENL, DL 3 45
BEMLLEY 1 (45.0mg) F19 (20.5mg) .

Ad ZEERAE (200~300 H) ey, =
ST RE-IER (60 1 1—0: 1) BEPEB, TLC &
WG 153 Ad1~A45. A4.4ifiT Sephadex LH-
20 HEAE R, 152G 3 (14.0 mg) Al
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7 (16.4mg) .
3 HMEXE

&Y 1. BEEHREE (HEE) , ESI-MS
miz: 241 [M+H]", 4T A CisHp0s. 'H-NMR
(400 MHz, CD,COCD;) : 8.33 (2H, s, 2, 7-OH),
6.63(1H, d, J = 2.2 Hz, H-3), 6.53 (1H, d, J = 2.2 Hz,
H-1), 6.35 (1H, d, J = 2.2 Hz, H-6), 6.25 (1H, d, J = 2.2
Hz, H-8), 5.02 (2H, s, 4-OCH,-), 2.78 (4H, s, H-9,
10); *C-NMR (100 MHz, CDsCOCD;) 4: 156.70 (C-
2), 155.78 (C-4), 152.72 (C-7), 134.64 (C-10a),
133.27 (C-8a), 128.81 (C-5), 118.18 (C-5a), 113.32
(C-4a), 111.28 (C-8), 108.53 (C-6), 107.72 (C-1), 100.58
(C-3), 67.26 (4-OCH,-), 27.00 (C-10), 26.88 (C-9). LI
E SR AT R L, EEAY 1 AN
2,7- ¥ 3£-9,10- A - /NEFE[4,5- ]

WEY 2. MameRY) (HEE, TLC Wi 10%
WRE- AR L) , ESI-MS m/z: 271 [M+

H], 2379 CigHuOse *H-NMR (400 MHz, CD,0D)s:

6.74 (1H, s, H-1), 6.34 (1H, d, J = 2.1 Hz, H-3),
6.32 (1H, d, J = 2.3 Hz, H-8), 5.20 (2H, s, 4-OCH,-),
3.79 (3H, s, 2-OCH,), 2.84~2.77 (4H, m, H-9,
10); *C-NMR (100 MHz, CD;OD) §:155.68 (C-2),
152.88 (C-3), 147.40 (C-7), 140.86 (C-10a), 135.80
(C-8a), 129.50 (C-5), 120.64 (C-5a), 119.84 (C-4a),
114.20 (C-8), 112.67 (C-6), 108.48 (C-1), 101.51 (C-
3), 63.50 (4-OCH,-), 61.93 (2-OCHs), 27.79 (C-9),
27.24 (C-10). LA EHUR S5 CERE R AT X L, &
TEEY) 2 0 2,6-—FE-7-H A %£-9,10- —A- HA
JE[4,5-FF it st

WA 3: ARy (FFEE, TLC W% 10%00
ZEENAEKIEE) , ESI-MS miz: 271 [M+H],
43T R CreH104. *H-NMR (400 MHz, CD;0D)
d: 6.61 (1H, s, H-1), 6.26 (1H, d, J = 2.1 Hz, H-6),
6.18 (1H, d, J = 2.1 Hz, H-8), 5.09 (2H, s, 4-
OCH,-), 3.74 (3H, s, 3-OCHj), 2.71 (2H, d, J = 5.1 Hz,
H-9, 10); *C-NMR (100 MHz, CD;0D) §:158.45 (C-
7), 154.25 (C-5), 149.66 (C-2),142.82 (C-3),
136.64 (C-8a), 129.84 (C-10a), 122.45(C-5a), 120.42
(C-4a), 115.99 (C-1), 112.94 (C-4), 109.32 (C-8),
102.13 (C-6), 64.55 (-OCH,-), 61.39 (-OCHj), 29.01
(C-9), 28.33 (C-10). LA b%uds 5 ek Hdf k47 Xt
M, Sm a3 K 2,7- R HE-6-F 4 4-9,10-
A - EFE[4,5- IR LR

Ew 4. BAEEARBR (HEE) , ESI-MS
miz: 243 [M+H]", 27X N CisHuOs. 'H-NMR
(400 MHz, CD;COCD;) 8: 8.23 (1H, d,J=9.3 Hz, H-
5), 8.06 (1H, d, J = 1.5 Hz, H-8), 6.70 (1H, dd, J =
5.6, 2.7 Hz, H-6), 6.44 (1H, d, J =2.6 Hz, H-3), 6.37
(1H, d, J = 2.6 Hz, H-1), 3.73 (3H,s, 4-OCH3), 2.67
(4H, m, H-9, 10) ; C-NMR (100 MHz
CD;COCDs) §: 157.54 (C-2), 154.29 (C-4), 154.16
(C-7), 139.65 (C-10a), 138.09 (C-8a), 128.19 (C-5),
124.15 (C-5a), 114.06 (C-4a), 113.29 (C-8), 111.79 (C-
6), 104.18 (C-1), 99.84 (C-3), 53.59 (4-OCHj), 29.73
(C-10), 28.99 (C-9). LA L ¥#f 5 SCk B it 47 %t

LB, SSE e 4 0 2,7- 5 Hk-4-HI A E-9,10-
—AFE.

&Y 5. BEEIRGE (FEE , ESI-MS
miz: 243 [M+H]", % F=H A CisHuOs: ‘H-NMR
(400 MHz, CD3;COCD3) 6: 8.22 (1H, d, J = 9.4
Hz,H-5), 6.70 (1H, d, J = 2.3 Hz, H-6), 6.68 (1H, s,H-
8), 6.43 (1H, d, J = 2.6 Hz, H-3), 6.37 (1H, d, J = 2.5
Hz, H-1), 3.73 (3H, s, 2-OCH3), 2.67 (4H, d, J = 1.8
Hz, H-9, 10); *C-NMR (100 MHz, CD;COCD;) 4:
157.80 (C-2), 154.57 (C-7), 154.41 (C-4), 139.89 (C-
10a), 138.33 (C-8a), 128.44(C-5), 124.39 (C-5a),
114.31 (C-4a), 113.52 (C-8), 112.02 (C-6), 104.43
(C-1), 100.07 (C-3), 53.83 (2-OCH3), 29.99 (C-9),
29.24 (C-10). bA_b%5¥ 5 Sk Ho ik 47 ) He B,
S G 5 N 47- - 2-FEE-9,10- &
E [

AW 6. MRy (FEE, TLC Wi 10%
IR- LEE LI 5) , ESI-MS miz: 243 [M+
H1*, 2 ¥R A CuHuOs: H-NMR (400 MHz,
CD;COCDs) ¢: 8.14 (1H, d, J = 8.6 Hz, 2-OH), 7.83 (1H,
d, J=9.3 Hz, 5-OH), 7.01 (1H, d, J = 7.7 Hz, H-7),
6.80 (2H, d, J = 8.3 Hz, H-6, 8), 6.64 (1H, s, H-3), 6.56
(1H, dd, J = 13.3, 5.0 Hz, H-1), 3.73 (3H, s, 4-OCHj),
2.80 (4H, d, J = 3.1 Hz, H-9, 10); “C-NMR (100
MHz, CD,COCD;) J: 158.18 (C-4), 156.29 (C-5),
154.70 (C-2), 146.96 (C-8a), 141.13 (C-10a), 128.53 (C-
7), 127.91 (C-5a), 120.77 (C-4a), 114.46 (C-6), 113.09
(C-8), 107.06 (C-1), 100.74 (C-3), 55.31 (4-OCHy),
26.84 (C-9), 19.59 (C-10). LA ¥ 5 Ciik B gt 47
P, eE S 6 A 2,5- T ER -4 T JE-
9,10- A& k.
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WEW 7. AEEORY) (HEE, TLC Wi 10%f
fR- BB 26) |, ESI-MS m/z: 275 [M+
H]", 2+ 7R CieH104. 'H-NMR (400 MHz,
CD;0D) 6: 6.67 (1H, d, J = 8.0 Hz, H-5"), 6.65 (1H,
d, J=1.6 Hz, H-2"), 6.58 (1H, dd, J = 8.0, 1.6 Hz, H-6"),
6.24~6.13 (3H, m, H-2, 4, 6), 3.76 (3H, s, 5-OCHy),
3.68 (3H, s, 3-OCHy), 2.74 (4H, m, H-a, o); =
NMR (100 MHz, CD;0OD) d: 162.14 (C-5), 159.28
(C-3), 148.60 (C-3"), 145.54 (C-1), 145.45 (C-4'),
134.70 (C-1'), 121.84(C-6"), 115.94 (C-2'), 113.26 (C-
5'), 109.15 (C-2),106.63 (C-6), 99.82 (C-4), 56.24 (5-
OCHs), 55.49 (3'-OCHs), 39.58 (C-a), 38.46 (C-)-
DAt 5 ek e AT 0 EEET, e S 7
AR o

&Y 8: HEM AR (HEE, TLC Wi 10%6i kK-

CEEMM L) , ESI-MS m/z 245 [M+
H]", 2+ 7N CisHgOs. 'H-NMR (400 MHz,
CD;COCDs) 6: 8.22 (2H, d, J = 10.8 Hz, 3, 3'-OH),
7.08 (1H, t, J = 7.7 Hz, H-5"), 6.71 (1H, t, J =5.0 Hz, H-
6'), 6.66 (1H, dd, J = 2.1, 1.0 Hz, H-4'), 6.64 (1H, d, J =
1.6 Hz, H-2'), 6.32 (1H, dd,J = 4.9, 1.9 Hz, H-4), 6.24
(2H, t, J = 2.2 Hz, H-2, 6), 3.71 (3H, s, 5-OCH3), 3.00
(2H, m, H-0), 2.79 (2H, m, H-o'); “C-NMR (100
MHz, CD;COCD;) 4:160.98 (C-5), 158.42 (C-3),
157.39 (C-3'), 144.20(C-1), 143.47 (C-1'), 129.18 (C-
5'), 119.51 (C-6), 115.32 (C-2'), 112.75 (C-4"), 107.91
(C-2), 105.32(C-6), 98.88 (C-4), 54.40 (5-OCHj),
37.72 (C-a), 37.39 (C-o'). PA_L¥¥s 5 Sk B it
FFXFEERE, Mg A 8 L2 E I,

&Y 9: TN (HFEE, TLC W 10%A R

LB A ) , ESI-MS miz: 245 [M+
H1", 2+ ¥ N CisHig0s. 'H-NMR (400 MHz,
CD;0D) §: 7.04 (1H, t, J = 7.7 Hz, H-5"), 6.64 (1H,
brs, H-6"), 6.62 (1H, brd, J = 6.6 Hz, H-2'), 6.58 (1H,
m, H-4'), 6.23 (1H, brd, J = 1.5 Hz, H-2), 6.21 (1H, br
s, H-6), 6.17 (1H, t, J = 2.1 Hz, H-4), 3.68 (3H, s, 3-
OCHj), 2.75 (4H, m, H-0, o'); *C-NMR (100
MHz, CD;OD) §: 162.16 (C-3), 159.31 (C-5),
158.24 (C-3'), 145.44 (C-1), 144.66 (C-1"), 130.24
(C-5"), 120.83 (C-6'), 116.30 (C-2'), 113.73 (C-4"),
108.99 (C-6), 106.50 (C-2), 99.89 (C-4), 55.49 (5-
OCHs), 39.17 (C-0), 38.83 (C-a'). VA E#HE 5
BRI AT ST LG, S a9 N 5,3- R k-

3-F A S e I

&Y 10: AEERSE (PR , ESI-
MSm/z: 311 [M+Na]", 23T A CeHigOs. 'H-NMR
(400 MHz, CD5COCD3) d: 8.36 (1H, s, 2'-OH), 7.42
(1H, s, 3-OH), 6.80 (1H, dd, J = 6.2, 3.3 Hz, H-4),
6.72~6.68 (2H, m, H-5", 6'), 6.37 (1H, d, J = 0.9 Hz, H-
2), 6.33 (1H, d, J = 1.3 Hz, H-6), 5.88(2H,s, 7-
OCH,0-), 3.83 (3H, s, 3'-OCHs), 2.86 (2H, m, H-a),
274 (2H, m, H-a) ; C-NMR (100 MHz,
CD3COCD;) d: 148.94 (C-5), 147.06 (C-3"), 144.12
(C-2"), 140.55 (C-3), 136.89 (C-1), 132.33 (C-
4),127.73 (C-1'), 122.05 (C-6'), 118.77 (C-5), 110.85
(C-2), 109.12 (C-4"), 100.82 (C-6), 100.69 (7-
OCH,0-), 55.38 (3'-OCHs), 35.71 (C-a), 32.28 (C-
a)e UL ¥HE 5 SCmk Bl kAT 0 P, S fe i
¥ 10 4 cirrhopetalidin.

EY 11 AERIREE (CEFR
ESI-MS m/z: 415 [M+H]", 7> TN ChHsO. 'H-
NMR(400 MHz, CDCI3) 6: 5.35 (1H, s, H-6), 3.53 (1H,
m, H-3), 1.01 (3H, d, J = 8.1 Hz, H-19), 0.91 (3H, d, J =
6.4 Hz, H-26), 0.88~0.83 (3H, m, H-21), 0.82 (3H, d,
J = 1.6 Hz, H-29), 0.79 (3H, d, J = 6.8 Hz, H-27), 0.68
(3H, d, J = 7.3 Hz, H-18); "“*C-NMR (100 MHz,
CDCls) 6: 140.70 (C-5), 121.71 (C-6), 71.79 (C-3),
56.72 (C-14), 56.00(C-17), 50.08 (C-9), 45.78 (C-24),
42.28 (C-4), 42.21(C-13), 39.73 (C-12), 37.21 (C-1),
36.47 (C-10), 36.12 (C-20), 33.89 (C-22), 31.86 (C-7),
31.57 (C-8), 29.69 (C-2), 29.08 (C-25), 28.23 (C-
16), 25.99 (C-23), 24.27 (C-15), 23.02 (C-28), 21.05
(C-11), 19.80 (C-27), 19.37 (C-19), 18.99 (C-26),
18.75(C-21), 11.95 (C-29), 11.83 (C-18). LA ¥
530k B BEAT R DY, %A 11 A B-
7R .

&Y 12: AEEREG R (Z&H R
ESI-MS m/z: 413 M+ H] ", 2 7+ X N
CaoHs50. "H-NMR (400 MHz, CDCls) 8: 5.35 (1H, d,
J=5.1Hz, H-6),5.14 (1H, dd, J = 15.2, 8.6 Hz, H-22),
5.01 (1H, dd, J = 15.2, 8.7 Hz, H-23), 3.52 (1H, ddd, J =
15.7, 10.9, 4.5 Hz, H-3), 1.00 (3H, s, H-19), 0.91 (3H,
d, J = 6.5 Hz, H-21), 0.85, 0.82, 0.79 (3X 3H,
overlap, H-26, 27, 29), 0.68 (3H, d, J = 7.3 Hz, H-
18); *C-NMR (100 MHz, CDCl;) &: 140.72 (C-5),
138.31 (C-22), 129.23 (C-23), 121.71 (C-6), 71.79
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(C-3), 56.73 (C-14), 56.01 (C-17), 51.22 (C-9), 50.09
(C-24), 45.79 (C-4), 42.29 (C-13), 42.26 (C-20), 39.74
(C-12), 37.22 (C-1),36.48 (C-10), 33.90 (C-7), 31.89
(C-2), 31.87 (C-25), 31.62 (C-8), 28.23 (C-16),
24.28 (C-28),23.02 (C-15), 21.05 (C-21), 19.81 (C-
11), 19.38 (C-27), 19.00 (C-26), 18.76 (C-29), 11.96
(C-19), 11.84 (C-18). VA % 5 SCliRE 301754
LRV s A 12 R S
&Y 13: AfsREE (CEF R

ESI-MS miz: 427 [M+H] ", 4 F XA

CaoHso0. *H-NMR (400 MHz, CDCl;) 8: 5.63 (1H, d,

J = 6.0 Hz, H-5), 3.48 (1H, d, J = 9.2 Hz, H-3), 1.16
(3H, s, H-23), 1.14 (3H, s, H-24), 1.09 (3H, s, H-25),
1.04 (3H, s, H-26), 1.00 (3H, s, H-27), 0.99 (3H,s, H-
28), 0.95 (3H, s, H-29), 0.85 (3H, s, H-30); “C-
NMR (100 MHz, CDCls) 6: 141.56 (C-5), 122.07 (C-
6), 76.33 (C-3), 49.65 (C-10), 47.39 (C-18), 43.01 (C-8),
40.81 (C-14), 39.27 (C-4), 38.93 (C-22), 37.80 (C-
13), 35.99 (C-16), 35.04 (C-19), 34.81 (C-9), 34.58 (C-
11), 34,51 (C-29), 33.08(C-21), 32.39 (C-28), 32.04 (C-
15), 32.02 (C-30), 30.33 (C-12), 30.06 (C-17), 28.93
(C-23), 28.23 (C-20), 27.79 (C-7), 25.44 (C-24), 23.61
(C-1), 19.61 (C-27),18.42 (C-26), 18.20 (C-2), 16.20
(C-25). L ¥t 5 Scmk s A7 0t L, %E ik
&%) 13 4 glut-5-en-3-ol.

WEY 14: ARy (ZEFED , ESI-MS
miz: 201 [M+H]", TN CiHu0,. 'H-NMR
(400 MHz, CDCly) 6: 2.33 (2H, t, J = 7.5 Hz, H-2), 1.68
(2H, m, J = 7.1 Hz, H-3), 1.76~0.95 (16H, m, H-4, 5, 6,
7,8, 9, 10, 11), 0.86 (3H, t, J =6.3 Hz, H-12); **C-
NMR (100 MHz, CDCl;) 6:180.01 (C-1), 34.06 (C-2),
31.89 (C-3), 29.62 (C-4), 29.56 (C-5), 29.40 (C-6),
29.33 (C-7), 29.21 (C-8), 29.03 (C-9), 24.65 (C-10),
22.65 (C-11), 14.08 (C-12). LA L-¥¥s 5 Cik
AT LR, %A 14 9 A HERR -

thEY 16 AtERG & (HEE , ESI-MS
m/z: 201 [M+H]", 573N CizH1,050 'H-NMR
(400 MHz, CD;0D) &: 7.06 (4H, m, ArH-2, 6, 2/, '), 6.62
(4H, d, J = 8.0 Hz, ArH-3, 5, 3", 5%, 3.90 (2H, s,
CH,): C-NMR (100 MHz, CD30D) 6:155.93 (C-
4), 155.60 (C-4"), 134.55 (C-1, 1'), 130.04 (C-3, 5,
3', 5%, 115.84 (C-2, 6, 2', 6"), 31.20 (C-a). LA_L%
15 SO PR AT R L, SR AY 15 A 4-(4-

PR K

&Y 16: ErERY) (AEH, TLC Mt 10%f%
FR- LW MG 4B , ESI-MS m/z: 137 [M+
H]", 7 73RN CgHgO,. 'H-NMR (400 MHz,
CDCl5)d: 9.83 (1H, s, CHO), 7.43 (2H, m, H-2,6),
7.05 (1H, t, J = 9.7 Hz, H-5), 6.95 (1H, d, J = 8.3 Hz,H-
4),3.96 (3H, s, 3-OCHz): *C-NMR (100 MHz, CDCls)
5. 191.28 (-CHO), 145.65 (C-3), 129.85 (C-1),
128.63 (C-2), 128.03 (C-6), 126.55 (C-4), 115.97
(C-5), 56.41 (3-OCHgz). LA %u# 5 STk B 4T

X RO, s A 16 O 3-FR AR R HIEE
WwaEY 17: At RE R (Z& T EE

ESI-MS m/z: 149 [M+H]", 4 FRA CoHgOpo *H-
NMR (400 MHz, CDCl3) d: 7.80 (1H, d, J = 16.0 Hz,
H-7), 7.57 (2H, dd, J = 6.7, 2.9 Hz, H-2, 6), 7.47~
7.35 (3H, m, H-3, 4, 5), 6.48 (1H, d, J = 16.0 Hz, H-
8); *C-NMR (100 MHz, CDCls) &: 172.38 (-COOH),
147.08 (C-3), 133.96 (C-1'), 130.74 (C-4"), 128.94 (C-
2, 6'), 128.35 (C-3', 5", 117.25 (C-2). VL ¥z
SCHRBOEEAT R LT, et s 17 R
R .
4 g

AW T X5 25 A0 Al Bk (0 4k 27 B 43 34T 43
W, AT ZEF Bk A EE 78% 2l $ B (B IR 2
BESAI Y BIE T 17 MEAY, B 6 NIE.
4 ANEEEL 2 MR 1 AR =LKL 4 L
KA G . AR, FEREY (flavidin,
coelonin 1 lusianthridin) FIECS2R4L &) CH fisHy
MZgE N EERa/RE. ABhER A =2
BRI R, Flavidin AL SR T IR
et A A U BRI, T LA A X AN [ R AR O
PUAAIEPE: 78 B-#ASY N W R R R 4
Fi, 5X 107 mol/L I8 T i M 5 BH ko B T 2
FEARE (BHA) fHY; £ DPPH #ifld, 5X
1075, 1X107, 2X107*F1 4X10™* mol/L ¥&fE T
B RS TR BHA; 7EBEHE T,
S S % C 24RO, Lusianthridin 764 A
FIVA A 55 B AT AR U ) 0 3 05 1, %o A e 40
A549. A G HLE N SK-OV-3 AT [ I 41 ffd
HL-60 7 i i ) £ Y BY . AR SRR 3k — 4
Xt 5 25 A0 Al Bk H R AR 2 Ak A W I e 2K R
YEHEAT I FE, N AZAE ) LE P 4 A S8 A 5 T FR T
ki L/ )iiE ST
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