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CAEEY T A Wi e s

(Bt RAWKBBMNPSCER, i Bk 445000)

[FE] B U5 B#R(Cyclosorus parasiticus) 45 TR LERZE WY ARy . Tk  EM BB S R, F BB IER
BB R SEE ARG H LR S & 28 WK i, MR A ik LR O R E T BEZE I, % 2 R £ TR 25 IO R F ik TS AE: €3
LH-20 2 P9 JL 7] SMiEE I (Sephadex TH-20) #5435 , ODS 1 2335 F1 2 ] £ 55 Z0MAH (3505 $E AT 40 8 2liAb @ 2T 2040 T 3% A% G
JEgRH AR ("H FIPC-NMR) FIAR 56 SCRRECHE %8 G54 . 5 58 A BFR 0 2R Z BR % U vh S 2 g alide 7 16 LA, 23 31l %
TEGEM N KEZFEE(L) , ent-kaur-16-ene-28, 15a-diol (2) , ent-38-hydroxy-kaur-16-ene (3) ,5,7,8 ,4'-PU B 42 B ¥ il (4) , FF BUR R
(5),5-FH-7,4"- & HBE (6) ,1,7-dihydroxyxanthone(7) ,JE W BFRE B(8) M ZK (9) , /3K (10) , Il 2l (11) , B4 T
H(12) , /3 K -7-0-B-D- ML IR 4 A5 851 (13) , 1L A5 3 -7-0-B-D-ME W 45 45 4 11 (14) ,B-8 8 b1 (15) ,p-A i WE(16) , ZEig:fb &
W ~T7 9 ~15 e R LAY 2 45 3 % 0 5 0 1 B 4 g = TR 1) 245 20000 o Bl R T o 4 1 R T R AR AR

[k@gR] FEER; HWLEY; CMIMERY; BMYWEREB; 5, 7, 8, 4'- R E AL HH
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Isolation and Identification of Chemical Constituents from Cyclosorus parasiticus

TANG Wan-gui, TAN Jia-zhen "
( Central Hospital of Enshi Tujia and Miao Autonomous Prefecture, Enshi 445000, China)

[ Abstract ] Objective; To study the chemical constituents from the ethyl acetate extract of Cyclosorus
parasiticus. Method; The whole plant of C. parasiticus were repeatedly percolated with MeOH. The MeOH residue
was dispersed in H,0 and successively extracted with petroleum ether, ethyl acetate and butyl alcohol. The
chemical constituents from the ethyl acetate fraction were isolated by silica gel, Sephadex LH-20 and ODS
columns, and semi-prep high performance liquid chromatography, and their chemical structures were determined
on the basis of IR, MS, NMR analysis ('H and "C-NMR) and spectroscopic data from literatures. Result:
Sixteen compounds were isolated from the ethyl acetate fraction, and their chemical structures were identified as
physcion (1), ent-kaur-16-ene-28, 15a-diol ( 2 ), ent-38-hydroxy-kaur-16-ene (3 ), 5, 7, 8, 4'-
tetramethoxyflavone (4), oleanolic acid (5), 5-hydroxy-7, 4’-dimethoxyflavone (6), 1, 7-dihydroxyxanthone
(7), interruptin B (8), quercetin (9), apigenin (10), kaempferol (11), afzelin (12), apigenin-7-0-8-D-
glucopyranosid (13), kaempferol-7-0-8-D-glucopyranoside (14), B-daucosterol (15) and g-sitosterol (16).
Conclusion: Compounds 1-7 and 9-15 were isolated from the C. parasiticus for the first time. These results provide
a foundation for studying the pharmacodynamics material basis and quality control of C. parasiticus.

[ Key words ] Cyclosorus parasiticus; flavonoids; ethyl acetate extracti; nterruptin B; 5, 7, 8,

4'-tetramethoxyflavone
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LT B A KINFE BRI &5, )20
At T3 = e 7 b X, 7R R S 25 AR D s AR
(AR B ) 30 B A AR L Ik Dt
BRI PR b 32 2 TR 97 KIE R E KGR A7 H 9 IR
P s RAE T AR UG PR YT R R i N
]Iz AH I T Y Ah G T 2 850 Bk Al A A )
TP AE 5 R X R A A B R R 2 PR £
TR A Sl e SR I h oy B M E T 18
A 4y, BOAK £ 45 parasiticins A, parasiticins B,
parasiticins C,5,7- "5 3-6,8- " H 3 " K WA , 8
TEPR B AR, MR, SR A3, 7- T A R
Wi, B~ 6 e, PR RO I AL R By, 92,122
J\Bk — AR 45, 31 % JH Sulforhodamine B Hp 832 %) 43+
B 00 R 28 A0S W B R A R AT T R RS
A DR A I X A T RO R T 2D 1 A 0 P AT

OR, O

4 R1 =CH3 R2=CH3 R3=CH3 R4:OCH3
6R1=CH3 R2=H R3=CH3 R4=H
10 R1=H R2=H R3=H R4=H
13 Ry=H Ry=H R3=Glc Ry;=H

HsCO

E1 f&¥W1~16 ML

Fig.1 Chemical structures of compounds 1-16

1 ##

Bruker-500 MHz 7Y% 6 22 41 i1k 15 4% (48 = A 4
ST ) s LCQ Fleet™ B ES 7 B 14X (38 HI 388k ¢
HRBHE 2 7)) 5 X4 BB R GO A (L
MR EG AL AR A PR A ) 5 IKA R e 5% 2% J2 AN (1l [ 38
R F]) ; MS105 BY /i, 79 A1 K ~F (Fi - A R -4
MZ 2 w]) s LC20AT J3 Hr B i HOBAH (1% A (H A
By w) ) 52545 AU ] £ B i ORORE €435 A (36
Waters /A ) ) ; LH-20 % 52 T 5L 257 58 ¥ 5 I ( Sephadex
LH-20, %+ Pharmacia & Upjohn 72 &) ) 5 # #0135
FEBE (100 ~200,300 ~400 H ) ke # )2 1% GF,q, i i
Mo (5 8 W e AL A BR A W) 5 5 AH i K (Fluka Bio
Chemika 22 7] ) 3 HA IR o B 28 Tl 4l

TN T 2014 £ 8 A RE T RAY
T L b X, pR A 2 TR N s IR B vk U AR
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19 18

2 R{=OH Ry=H
3 R1=H

(0]
o™
8 1

OH O OH

1

G, B B AR W A Y I i IO B A B B 4 R
Yo N T EMERAWIFE S IT &AL B Bk, B a0 H 24
RO R i O L R 22 A 25 Y AR SO s 4
P2 £ R AU Y AL 27 0T AT T 8O R G 5T,
ZERIyEaife T 16 MME-E W, 73 i % E S KB
Z H fi# (1), ent-kaur-16-ene-28, 15a-diol (2 ) , ent-
3B-hydroxy-kaur-16-ene(3) ,5,7,8,4" - H 4 Kt %
fi (4) , FFBURTR (5) ,5-F 4k-7,4" - W 40 5L 1 i
(6), 1, 7-dihydroxyxanthone (7 ), % 5 £ % % B
(8) M (9),JF3E (10) , I 25 Wy (11) , Bl 45
B (12), 7 2R R -T-0-B-D-M i 4 45 4% 4 (13)
Ll 2% 1y -7-0-B-D-iit Weg 4 %5 W5 17 (14) , -1 & D 4
(15) ,B-% i (16) , bk 5 ¥ 1 ~7 19 ~ 15
HNERMNZAEY o E5E, & 1E Y E e 1E
UINE S

Rs = OH

9 R{=OH R;=H R3=H
Ry;=OH R3=|H

1 R1=H R2:H R3:H
12 Ry=H R,=Rha R3=H
14 Ri=H R,=H Ry3=Glc

YL 5E R 4 B R FBHER BBR Cyclosorus parasiticus fY
A AR AORAE T A A8 BB N e B2 BE 24 27
2 RESE

BHA TR TR 2R 5. 3 kg & YR E,
FH R A 2 T 2 U8 A B, WAC R i YRl s [ s )
JEAFENRE 330 g, WU 300 g HIid& & 25 1R K 4y
UG KO Al B LR R E T RE 2 K AEE, 1]
W2 B 3R 5 4 3 & R A B, He b SR SRR AL
BB R 105 g0 WL LG FR AL B 3 o 1 ik
Moy, L= be-H B2 (100 1 ~0: 1) B6 %
Ve, R )2 (1% 325 20 B 5 O A () % e /s 15 3
10 MEFER S Fr.o 1 ~Fr. 10, Fr. 1 #43 (2.6 g) %
o AT A0 35 53 B A I e - PN R (60 1 ~ 12 1) BB
Yebt , S8 )5 1 i Sephadex LH-20 HE i AF (431 1% (=
AMBE-HEE 1 1) 73 B RS 25 1(15 mg) Al
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16(137 mg), Fr.2 #4> (8.3 g) 45K Sephadex
LH-20 #EReAE g (= W be-HEE 1:1) 435, 4%
I R R 35 4 By S W - W R (505 1 ~
0: 1) BB EEBE W, B Jo R FH 21 T & 8 2800 A €0 1% 7
(HEE-/K 55 :45) B8tk &% 2 (12 mg),
3(9 mg) ,4(26 mg), Fr.4 #K43(16.9 g) J5k Al &k
JREHE 3 A S A T k- PR TR (4501 ~2: 1) B
Ve, 98 )5 i 4 Sephadex LH-20 % Ji AL (4% 15 ( =
FAME-TEE 1 1) 43 8, fe Ja >R 2 ) 45 e 2800 A
Ok (S M-k 38:62) 43 B % 5(7 mg),
6(45 mg) ,7(20 mg) ,8(9 mg), Fr.6 &4 (7.1 g)
PR 2R FRE JE A £ 33 43 1 L = G0 P e - 2 (30
1~0:1) 86 B2 BEN, SR J5 38 4 Sephadex LH-20 #
At i (=@ b - P 1 1) 4 B 354 9
(254 mg),10 (70 mg) ,11 (191 mg) ., Fr. 7 #4%
(5.2 @) Je R Ak AT €038 0 B L A il k- 12 & R
(251 ~1: 1) BRBEVENL , SR J5 P i Sephadex LH-
20 BEMCAE AL (= E - EE 1:1) 7 2515 204k
AW 12(5 mg) F1 15(83 mg) . Fr.9 #/43(12.6 g)
JE R ik A 35 (=AW BE-HEE 2001 ~0:1),
ODS #F: f433% ( HIfiE-7K 20 : 80 ~ 100 : 0) 43 5, fie J7 )L
42 3 1 Sephadex LH-20 #E i A £ 31 ( = & FF Joe - FF B2
1:1) 7 B3 2465 9 13 (128 mg) Al 14(88 mg)
3 GHHMETE

k& 1 Ba s Rem (= H k), mp
201 ~202 °C ; ESI-MS m/z 283 [M - H] ~ ,'H-NMR
(500 MHz, CDCl,) §:12.35(1H,s,8-0OH), 12.09
(1H,s,1-OH),7.61 (1H,s,H-5),7.29(1H,d, J =
2.3 Hz,H-4),7.11 (1H,s,H-7) ,6.74 (1H,d, J =
2.3 Hz, H2),3.92 (3H, s, OCH, ), 2.51 (3H, s,
CH,) ; "C-NMR (125 MHz, CDCl,) 8:165.3(C-1),
108.3(C-2),166.9(C-3),107.2(C-4),121.2 (C-
5),145.0(C-6),124.3(C-7),162.9(C-8),191.1
(C9),182.2(C-10),135.3(C-4a),110.5(C-8a),
114.0(C9a),133.7 (C-10a),56.0 ( OCH, ), 22.1
(CHy) . DL E%ys 530k [3 ] e i — 2, il % e ik
/BN

ka2 HEITERHRAR(HEE),10% iR
W LT {4 mp 217 ~ 219 °C ; ESI-MS m/z 305
[M+H]", IR v, (KBr):3 375 (0H),2 980,
2935,1 668 (C = C), 1 458, 1 187,896 cm ™',
"H-NMR (500 MHz,CDCL,) &: 5.17(1H,s,H-17),
5.06(1H,s,H-17),3.98(1H,m,H-2),3.80(1H ,m,
H-15),1.09(3H,s,CH,-20) ,0. 98 (3H,s,CH,-18) ,

0.93(3H, s, CH,-19),0.88 (1H, dd, J = 11.2,
1.0 Hz,H-5); "C-NMR (125 MHz, CDCl,) §:49.9
(C-1),65.4(C-2),51.3(C-3),42.9(C-4),56.1(C-
5),19.3(C-6),19.1(C-7) ,48.5(C-8),54.3(C-9),
35.2(C-10),36.8 (C-11),42.0(C-12),33.0 ( C-
13),35.4(C-14),83.0(C-15),160.3(C-16) ,108. 8
(C-17),34.1(C-18),23.2(C-19),18.5(C-20), LA
OIS SR (4 ] HE — B R E G 2 O ent-
kaur-16-ene-28,15a-diol,

a3 AL ERmAR(=EATE),10%
WilR W i 22 4T {5, mp 160 ~ 162 °C ; ESI-MS m/z
280 [M+H]", IR v,, (KBr):3 351 (0H) ,2 924,
2819,1 655 (C =C), 1 488,1 091,880 cm ',
"H-NMR (500 MHz,CDCl,) 6:4.80(1H,m,H-17a),
4.73(1H,m,H-17b) ,3.19(1H,m,H-3) ,2. 61 (1H,
m,H-13),1.07(1H,m,H9) ,1.02(3H,s,CH,-20) ,
0.95(3H,s, CH,-18),0.83 (3H, s, CH,-19),0.75
(1H, m, H-5) ; "C-NMR (125 MHz, CDCl,) §:38.5
(C-1),27.9(C-2),79.9(C-3),39.3(C-4),55.7(C-
5),20.1(C-6),41.2(C-7) ,44.5(C-8),55.9(C-9),
39.3(C-10),18.5(C-11),39.8 (C-12),44.0 ( C-
13),33.7(C-14),49.1(C-15),155.8(C-16) ,28. 4
(C-18),15.3(C-19),17.5(C-=20), Lk I %4t 53¢
BRIS5-6 i —3, MEELED 3 N ent-3p-
hydroxy-kaur-16-ene,

a4 REET TR (PR, HhR-5E
Wy B N 5 B, mp 253 ~ 255 °C ; ESI-MS m/z 343
[M + H]"*_ 'H-NMR (500 MHz, DMSO-d,) &:7.94
(2H,dd,J =8.8,1.6 Hz,H2',6'),7.05(2H, dd,
J=8.8,1.6 Hz,H-3",5") ,6.99 (1H,s,H-6),6.73
(1H,s, H-3),3.95(3H, s, OCH, ), 3.81 (3H, s,
OCH,),3.76 (3H,s, OCH,),3.74 (3H, s, OCH, ) ;
“C-NMR (125 MHz,DMSO-d,) §:163.9(C-2),105.8
(C-3),176.1(C-4),157.6(C-5),95.0(C-6) ,157.8
(C-7),128.3(C-8),152.1(C-9),108.8(C-10),
122.5(C-1"),128.3(C-2",6"),116.0 (C-3",5"),
161.9(C-4"),61.3 (OCH, ), 56.9 (OCH, ), 56.6
(OCH;) ,55.8(0CH,) . i F%¥# 5 3Cmk [ 7] #iE
— M EA Y 4 5,7,8,47- DU AR R R

EWSs AGBTEERAR(ZEATE),10%
Bile 2 B B 247 {6, mp 307 ~ 309 °C; ESI-MS m/z
455 [M - H] ,'H-NMR (500 MHz, DMSO-d, ) §:
5.21(1H,t,J =7.6 Hz,H-12) ,3.19(1H,dd, J =
16.0,6.6 Hz, H-3),1.15 (3H, s, CH,-30), 1.01
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(3H,s,CH,-29),0.93(3H,s,CH,-25),0.92(3H,s,
CH,-27),0.90 (3H,s, CH,26),0.83 (3H, s, CH,-
23),0.79 (3H, s, CH,-24 ) ; "C-NMR ( 125 MHz,
DMSO-d,) §:39.8(C-1),28.5(C-2),80.3(C-3),
40.1(C-4),56.8(C-5),19.8(C-6),34.1(C-7),
40.6(C-8),48.8(C-9),37.4(C-10),24.0(C-11),
123.9(C-12),145.5(C-13) ,42.5(C-14) ,29.2(C-
15),24.0(C-16),47.1(C-17),41.5(C-18),46.3
(C-19),31.7(C20),35.1(C21),34.1(C22),
28.3(C-23),16.4(C-24),15.9(C-25),17.8 ( C-
26),26.4(C27),182.1(C-28),33.6(C-29),24.5
(C-30), LA -#cds 5 3CHk [8 ] 4l — 2, i %€ ik
G5 RFFHORR .

a6 REgEIEIL AR (TE) , EhiR-
BERY R PH A, mp 148 ~ 150 °C ; ESI-MS m/z 297
[M-H] ,'H-NMR (500 MHz, DMSO-d,) §:12.95
(1H,s,5-OH),8.03(2H,d,J =8.8 Hz,H2',6"),
7.26(2H,d,J =8.8 Hz, H3",5'),6.88 (1H, s,
H-3),6.74 (1H,d,J =2.0 Hz,H-8),6.29 (1H,d,
J=2.0Hz, H6),3.80 (3H, OCH, ), 3.37 (3H,
OCH,); "C-NMR ( 125 MHz, DMSO-d, ) &: 163.8
(C-2),103.4(C-3),181.5(C-4),161.3(C-5),98.5
(C-6),165.7(C-7),93.6(C-8),157.1(C-9),104. 6
(C-10),122.0(C-1"),128.9(C-=2",6"),114.9 ( C-
3',5'),161.7(C4"),55.8(OCH,),55.0 (OCH, ),
DL s 5 3cmk [ 9 ) i — 20, i s e b &9 6
5-F2 K7 47 H AR SR B

& T W ARG (HEE) , mp 238 ~
240 °C ; ESI-MS m/z 229 [M + H] " ,"H-NMR (500
MHz, DMSO-d, ) 8:7.70 (1H,t,J =8.1 Hz, H-3),
7.54(1H,d,J =3.0 Hz, H-8),7.56 (1H,d, J =
8.3 Hz,H-5),7.29(1H,dd,J =8.3,3.0 Hz,H-6),
6.91(1H,d,J =7.9 Hz, H4),6.70 (1H,d, J =
8.3 Hz, H-2), "C-NMR ( 125 MHz, DMSO-d, ) §:
162.5(C-1),110.3(C-2),138.3(C-3),107.9 (C-
4),120.1 (C-5),126.2(C-6),155.4(C-7),109.0
(C-8),183.2(C9),157.6(C-4a),151.4 (C-5a),
112.0(C-8a),109.5(C9a) , VI I ¥4 5 k[ 10]
el — H, MEEhEW T NI, T
dihydroxyxanthone,

a8 WHE AR K (ZEA ), mp 221 ~
223 C; ESI-MS m/z 397 [M - H] .'H-NMR
(500 MHz,CDCl,) §:8.23(1H,d,J =15.1 Hz, H-
3'),7.90 (1H,d, J = 15.1 Hz, H-2"),7.71 ~7.69

- 134 -

(2H,m,H-5",9"),7.41 ~7.33(3H,m,H-6",7",8"),
6.10(1H,s, H-3),2.37 (3H, CH, ) ; "C-NMR (125
MHz,CDCl,) 8:158.4(C-2),113.2(C-3),153.5(C-
4),101.0(C-4a),157.1(C-5),109.5(C-6) ,167.8
(C-8),155.0(C-8a),191.7(C-1"),128.0(C-2"),
143.1(C-3"),135.0(C-4"),128.9(C-5",9"),130.2
(C-7"),129.5(C-6",8") ,137.0(C-1") ,127.4(C-2",
6”),130.6(C-4"),130.1(C-3",5"),10. 1 (CH,) . LA
LR SR 11 ) B 3, e A 8
WEKR B,

EW9 EETEIHAR (PR, FHhR-EHm
5 B PE, mp 310 ~ 312 °C; ESI-MS m/z 301
[M-H] .'H-NMR (500 MHz, DMSO-d,) &:12.85
(1H,s,5-0H),7.74 (1H,dd,J =8.3,2.0 Hz, H-
6'),7.59(1H,d,J=2.0 Hz,H-2") ,6.83(1H,d, J =
8.3 Hz,H-5"),6.47(1H,d,J =1.9 Hz,H-8),6.21
(1H,d,J=2.0 Hz,H-6) ; "C-NMR (125 MHz, DMSO-
d,) 8:146.5(C-2),135.7(C-3),176.9(C-4) ,157. 4
(C-5),99.8(C-6),164.5(C-7),93.0(C-8),160. 1
(€9),103.8(C-10),122.1(C-1"),115.7(C=2"),
145.2(C-3"),148.1(C-4") ,116.5(C-5") ,121.0( C-
6') . DI bR S SCER 12 ] il — 2, g e A
Y9 Rt R

EW 10 EE AT E AR (PEE), k-
BEWY R S B, mp 320 °C ; ESI-MS m/z 269 [ M -
H] _,'H-NMR (500 MHz, DMSO-d,) §:12.94 (1H,
$,5-OH),7.95(2H,d,J =8.6 Hz,H2",6"),6.91
(2H,d,J =8.6 Hz,H-3',5"),6.71 (1H,s, H-3),
6.53(1H,d,J =1.9 Hz,H-6) ,6.19(1H,d,J =1.9
Hz,H-8); "C-NMR ( 125 MHz, DMSO-d,) §:163.9
(€-2),102.7(C-3),181.5(C-4),161.2(C-5) ,94.3
(C-6),161.8(C-7),98.7(C-8),159.1(C9),103.9
(C-10),121.3(C-1"),128.7(C-2",6"),116.1 ( C-
3',5"),164.2(C-4") . DL 4ds 5 3CHk [ 13 ] 4E —
BB E Y 10 TR

a1 wETTE R (W), Shie-5
¥ N 5 B PR, mp 272 ~ 274 °C ; ESI-MS m/z 285
[M-H] _,'H-NMR (500 MHz, DMSO-d,) §:12.85
(1H,s,5-0H),7.99(2H,d,J =8.1 Hz,H2',6"),
7.01(2H,d,J=8.1 Hz,H-3",5") ,6.48 (1H,d, ] =
1.8 Hz,H-8),6.23(1H,d,J =1.8 Hz,H-6); “C-
NMR (125 MHz, DMSO-d,) 6:147.3(C-2),135.9
(C-3),175.8(C4),158.2(C-5),98.6(C-6) ,161. 1
(C-7),93.2(C-8),156.9 (C9),103.2 (C-10),
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121.5(C-1"),128.7 (C-2",6"),115.3(C-3",5"),
164.4(C4") o LA E#HE 5 3Cmk [ 13 ] 38 — 2, il
YR EY 11 LAl

Ew 12 EE AT ER AR (PEE), K-
B R S BHAE, mp 168 ~ 170 °C ; ESI-MS m/z 431
[M-H] ,'H-NMR (500 MHz, DMSO-d,) &:12. 88
(1H,s,5-OH),7.81(2H,d,J =8.7 Hz,H2',6"),
7.03(2H,d,J=8.7 Hz,H-3",5") ,6.49(1H,d, ] =
2.1 Hz,H-8),6.17(1H,d,J =2.1 Hz, H-6),5.29
(1H,d,J =2.1 Hz,H-1") ,0.85(3H,s,CH,); "C-
NMR (125 MHz, DMSO-d,) 6§:155.9 (C-2),133.8
(C-3),176.5(C4),158.5(C-5),97.1(C-6) ,163.4
(C-7),92.3(C-8),157.0(C9),104.1 (C-10),
120.5(C-1"),128.1 (C-2",6"),113.9(C-3",5"),
160.8(C-4"),100.2(C-1"),68.5(C-2") ,68.7(C-3"),
70.2(C-4") ,69.1(C-5") ,14.5(C-6") . D) ¥4 53¢
R (14 18— B, i et &9 12 R PTE B

EW13 EE AT ERHAR(PEE), k-
BE WY B 52 B, mp 226 ~ 228 °C ; ESI-MS m/z 477
[M + HCOO] ,'H-NMR (500 MHz, DMSO-d,) §:
7.91(2H,dd,J =8.6,1.9 Hz,H-2",6"),6.91 (2H,
dd,J =8.6,1.9 Hz,H-3",5"),6.81 (1H,s,H-3),
6.79(1H,d,J =2.0 Hz,H-8) ,6.35(1H,d,J =2.1
Hz,H-6),5.03(1H,d,J =7.4 Hz,H-1") ; "C-NMR
(125 MHz,DMSO0-d, ) 8:164.3(C-2),102.9(C-3),
181.1(C-4),161.7(C-5),95.3(C-6),161.2(C-7),
99.0(C-8),156.4(C9),105.2(C-10),121.1(C-
1'),128.5(C-2",6"),116.4 (C-3",5"),162.5 ( C-
4'),100.1 (C-1"),72.8 (C-2"),76.5 (C-3"),78.2
(C-4"),69.3(C-5"),60.9(C-6"), LA L %¥s 5 ik
[IS]HGE — B0, S 2 6% 13 BT R-T-0-6-
D~ M ) e 4 o

a4 BEAETEIRH R (PE) , EhR-5E
WSR2 P PE, mp 267 ~ 268 °C ; ESI-MS m/z 432
[M + HCOO] ,'H-NMR (500 MHz, DMSO-d,) &:
12.49(1H,s,5-OH) ,8.03(2H,d,J =8.5 Hz,H-2',
6'),6.96(2H,d,J =8.5 Hz,H-3",5") ,6.53(1H,d,
J=2.0 Hz,H-8),6.30 (1H,d,J =2.0 Hz, H6),
5.19(1H,d,J =7.6 Hz,H-1") ;" C-NMR (125 MHz,
DMSO-d,) &: 147.1 (C2),136.2 (C-3), 176.5
(C-4),159.6(C-5),98.5(C-6),162.4(C-7),93.7
(C-8),155.3(C-9),104.8 (C-10),121.3(C-1"),
129.4(C-2",6"),115.9 (C-3",5"),159.1 (C4"),
100.1 (C-1"),73.2(C2"),77.5(C-3"),69.5 ( C-

4"),76.3 (C-5"),60.5(C-6"), LI I ¥# 5 SCHk
(13 ]l — 30, SO e b5 9 14 1L 25 7-0-B-D-
b i 7] 2 A

fkEW15 AELERRK( AT, 10%
Wile £ WL i 22 41 £8 , mp 290 ~ 292 C ; ESI-MS m/z
575 [M-H] ™, 5 -8 % Xy B & 3l 2 5 by
i REH— 3, IRA ISR TR e 515 h
B-tHE N

fk&Ew16 AEILERHAKR( AT, 10%
BRIk 2, 1 B 22 47 8, mp 136 ~ 137 °C ; ESI-MS m/z
413 [M-H] , 5 p-7% {§§ BEXT MR 5 23 )2 5 Fr i
RE(E—3 B SAR TR, B e k& 16 2 -
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