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Chemical Constituents of Microsorium fortunei

ZHOU Hongyunl , XU Runsheng2 ,CHENG Cungui2 (1. Department of Pharmacy, Zhejiang Jinhua Municipal Central Hospital ,
Jinhua 321000, China ;2. College of Chemisiry and Life Science, Zhejiang Normal University, Jinhua 321004, China)

ABSTRACT . OBJECTIVE To study the chemical constituents of Microsorium fortunei ( Moore ) Ching. METHODS  The
constituents were separated and purified by column chromatography with silica gel. Their structures were identified on the basis of
spectral analysis and chemical evidence. RESULTS Seven compounds were isolated from the ethyl acetate extracts and the n-butanol
extracts of Microsorium  fortunet ( Moore ) Ching by column chromatography. They were P-sitosterol ( I ), sitosterol B-O-

glucopyranoside (I ), pinoresinol (Il ) , quercetin (IV) and quercetin 3-O-B-D-galactoside( V) , wallichoside ( VI ) and pterosin A

(V) , respectively. CONCLUSION These compounds were found from the Microsorium fortunei( Moore) Ching for the first time.
KEY WORDS : Microsorium fortunei( Moore) Ching;chemical constituents ;structure identification
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P 131 =90 TR HEHL

R S5 A ) R A a0 A el A Ak A 4l
FEAA TSRS (200 ~300 H ) Ml 2 Ak e (F 516
WAL ).

JEURL: YIRS BT 2003 4F 3 Sk Bl La et
LB R DX, T A8 < T 24 ot A 3 i vp 240
SRR R 2 A2 e 5 A fn B2 22 A ) 2= U &
YR8 B 8 R K e B BHE Y VT w2 R Microsorium
fortunei (Moore) Ching 4>
2 RRENE

fief SR 1 VL P FR R A B VR L T S R B, PR
20 kg, 11 90% £ 143 DUk $E 5L, Fir F 20 B 1) o R UK
YN M 1k o V80HE [T ACV ), R 46 i 1) iR
B 2.1 kgo JAKAE Z 200, R Ak 05 &
W2 CHRFIIE T REAEHL, Horp R CBRA BG4 2 hik
JEE a5 AT, LS - AR BE VR I Ay AL G ) |
(1.648 ¢) AL G¥ I (20 mg) ALEY (18 mg) |
LGPV (24 mg) FALA YV (16 mg) o 1E T BEHR
53 [FIAESR R AT (a3, DA SR - FH et B Ve M A5 31
EYIVI(1.024 ¢) FIVI(6.832 ¢).
3 EMEE

a1 asRasd (E ) ,mp: 139 ~ 141
°C, Liebermann-Burchard Jx K7 [0 £, EI-MS
(m/z,% ) :414(40) ,397(53),396(100) ,381(12),
303(21),273(10),255(26),213(23),173(11),
159(24),145(32) ;IR (KBr/em™ ) ;3 370,2 905,
2872,2800,1 715,1 455,1366,1 175,1 045,1 038,
1 005,942 ;' H-NMR (400 MHz, CDCl;, 8/ppm ) :
5.30(1 H,br,d,J=5.3 Hz,6-H) ,3.46(1 H,m,3a-
H),0.98(3 H,s,19-H) ,0.84(3H,d,J =6.3 Hz,2I-
H),0.65(3 H,s,18-H),0.90(3 H,d,J =6.6 Hz,
26-H),0.80(3 H,d,J =6.6 Hz,27-H) ,0.82(3 H,
t,J] =7.6 Hz,29-H) ;" C-NMR (100 MHz, CDCl, , 8/
ppm) :140.8(C-5),121.7(C-6),71.8(C-3),56.8
(C-14),56.0(C-17),50.1(C9) ,45.7(C-24) ,42.3
(C-13),42.3(C4),39.7(C-12),37.3(C-1),36.1
(C-20),36.0(C-10),31.9(C22),31.8(C-7),31.6
(C-25),31.5(C-8),28.2(C-16),28.1(C-23),26. 1
(C-2),24.3(C-15),23.0(C-28),21.1(C-11),19.8
(C-27),19.3(C-18),19.0(C-29),18. 8 (C-21),
12.0(C-26) ,11.9(C-19) , RIFITER M4 R S i
TR AT AHE S B AL S 0 43 73X CeHgy O, A
FTIR P44 a] LA o b & R AR S U
KB SR 5 SR v B2 S A B o RE A
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— 3, ZK R EI-MS IR 5% PR Y B-4r S AR ifE K]
T —3, HAE TLC M 5 B-4% HS B X BE i X R
H R AEAHF] , FF 55 0 R OR B SUR TR R, T
a1 5Eh B-4F i,

G I . A BORCIR 45 5, mp: 273 ~ 275 C,
Liebermann-Burchard Jz i fH £, EI-MS (m/z,% ) :
414(M*- Glu + H,50),396(20),255(24),213
(28),162(25) ,147(27) ,43(100) ; IR(KBr/em™ ) ;
3408,2 929,1 460,1 379,1 164,1 021; 'H-NMR
(400 MHz,C,DsN,8/ppm) :5.33(1H,m,6-H) ,5.05
(1 H,d,J=8.0 Hz,1’-H) ,4.56(1 H,dd,J=11.5
Hz,2.0Hz,6'(-H) ,4.42(1 H,dd,J =11.5 Hz,5.5
Hz,6'(-H) ,4.29(2 H,m,3’,4’-H) ,3.98(1 H,m,
5'-H),3.94(1 H,m,3-H) ,0.81-0.98 (15 H,CH, x
5),0.65(3 H,s,18- CH,) ; "C-NMR( 100 MHz, C,D,
N,8/ppm):140. 8 (C-5),121.9(C-6),102. 5 ( C-
1'),78.6(C-3),78.5(C-5"),78.0(C4"),75.3(C-
3),71.6(C-2"),62.8(C-6"),56.8(C-14),56.2(C-
17),50.3(C-9) ,46.0(C-24) ,42.4(C-13) ,39.9(C-
4),39.3(C-12),37.4(C-1),36.9(C-10) ,36.4(C-
20),34.1(C-22),32.1(C-8),32.0(C-7),30.2(C-
2),29.4(C-25),28.5(C-16),26.3(C-23) ,24.5(C-
15),23.3(C-28),21.2(C-11),20.0(C-27),19. 4
(C-19),19.2(C-26),19.0(C21),12.1(C=29),
11.9(C-18) . R4 ITER B 465 R S o o i 1 o
AL S L5720k Gy Hy, Og , EI-MS 5 B-43
B A — 3, N H-NMR Hr o] LI 5] 6 4~ F 3 (8
0.65-0.98) , "C-NMR %5 %% 5k % ( & 140. 8,
121.9) ,PC-NMR 1 §71. 65-102. 58 45 6 Mk 5
T, R DAAE—A 7S B 2R, H rpofiom 5
fif 8:102.5 5'H-NMR ] 85.05 (1H, d, J =8.0
Hz) X, R SAME - B f 8 . BRI, i e fe
Wy 1 WA 655 15 B-D-PH IR AT A B

EP I B R IRES §, mp: 118 ~ 120 C,
EI-MS(m/z,% ) :358 (M* ,6),327(10),205(24),
151(100),137 (60),124 (27 ) ; FTIR ( KBr/em™ ) : 3
396 (s,br),2925,1 606,1 509,1 462,1 428 ,1 381,1
269,1240,1 157,1 123,1 034;' H-NMR (400 MHz,
CDCL,,3/ppm) :6.90(2 H,d,J =7.5 Hz,5,5'-H),
6.88(2 H,d,J=1.5Hz,2,2"-H) ,6.82(2 H,dd,J =
7.5,1.5 Hz,6,6'-H) ,4.78(2 H,d,J =4.5 Hz,7,7'-
H),4.25(2 H,dd,J =9.0 Hz,7.0 Hz,9¢,9'¢c-H),
3.90(6 H,s,20CH,),3.88(2 H,dd,J=9.5 Hz,4.0
Hz,9a,9'a-H),3.82(1 H,s,0H),3.74(1 H,s,
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OH),3.10(2 H,m,8,8-H) ;" C-NMR (100 MHz,
CDCl,,3/ppm) : 146. 6 (C-3,3"),145.2(C4,4"),
132.8(C-1,1'),118.9(C-6,6"),114.2(C-5,5"),
108.5(C-2,2"),85.8(C-7,7"),71.6(C9,9") ,55.9
(20CH,) ,54.1(C-8,8") , "C-NMR5'H-NMR 435
2510 ek, 10 ANEAL 45 A EL-MS R 1) M T 358
(6% ) , AT HZAL A ) 45 A0 HAT X B, 4 43+
KN CyyHyy O, , AL FIEL K 10, EI-MS 3% m/
z151,m/z137(60% ) H 7 B FRARREA G YR
FROEZLR B, BIVAAE 2 A 4- 5 563 -H A R R 2
Fay, FoAth e 1 5 4 AT LAAS B UESE : FTIR Y635 WoR &
HEH(3 396 em™ s, br) , &4 HFF (1 606,1 509
em™) ;" C-NMR 1 855.92 5'H-NMR # §3.90 (6
H,s) FHAKR(ES ;' H-NMR 1 86.90(2 H,d,J =
7.5 Hz), 6.88(2 H, d, J=7.5 Hz),6.82 (2 H,
dd,J=7.5 Hz,1.5 Hz) 202N 1,2, 4-Z Bt
H AN FIECH 10, ] HIE T B9 45540 CoHg O, , A
MIFIRE T HIRTRE 5 A 2 N FR . FRRE S 00 B 2
AT LAHEN S Ak S s AR 2 o A S0 B A
RIRA T ST, B &9 24 € R s g
%,

G IV 805 R &R, mp: 312 ~ 314 C
(dec) ,HCI-Mg b 5 B, /s R B E R0 G4 .
EI-MS(m/z,% ) :302 (M*,100),301 (22.5),274
(8.1),273(11.5),153(6.4),137(12.2),109
(5.2) ;IR (KBr/em™ ) :3 400,1 662,1 615,1 561,
1522,1445,1382,1321,1260,1202,1172,1 134,
1092,1 018,941,835;'H-NMR (400 MHz, DMSO, 3/
ppm):11.34 ~12.65(5 H,s, Cy,Cs, Cy, Cyo \, Cyo -
OH),7.80(1 H,dd,J=8.5,1.8 Hz,6'-H) ,7.65(1
H,d,J=1.8Hz,2'-H) ,6.91(1 H,d,J=8.5 Hz,5'-
H),6.52(1 H,d,J=1.8 Hz,8-H) ,6.16(1 H,d,J =
1.8 Hz,6-H) ;" C-NMR (100 MHz, DMSO, §/ppm) :
176.3(C4),164.5(C-7),161.1(C9),155.8(C-
5),148.3(C4'),146.3(C-2),145.6(C-3"),136.2
(C-3),121.4(C-1"),119.8(C-6"),115.3(C-2"),
115.1(C-5"),102.7(C-10),98.9(C-6),93.7(C-
8) o MHEICER I HT4EE R M+ B i ik &4
V7200 CsH,, 0, 7E BT IS M-1 )& T3 75
FRE-NAEFEIEHRR ST, TSIl
U GG Ry 11, U R — D AR
WA R . M FTIR Hha] LUA 5 T 0 & A B
FoIE R IE , 7 H-NMR H 8 (53 h2K3F Ei
JR T o L B 5 SCRRAR 8 4 E T ) B
o BN 255 2 5 2009 4F 2 J1 565 26 %565 2 ]

A2, HI bWV it =

ﬂﬁ%%v :ﬁﬁ@*ﬁﬂi,mp:224 ~225 C , HCl-Mg
BN A B, SR Ol v R 2R A S . EI-MS (m/
2,%):302(M*- Glu + H,9.5),273(1.3),153
(5),73(84.3) ,69(40) ,60(100) ,57(46) ,44(47) ;
IR(KBr/em™ ) :3 314,1 650, 1 604,1 550,1 497,
1090,1 054,1 021,996,937, 887;' H-NMR ( 400
MHz,DMSO,8/ppm) :12.65(1 H,s,Cs-OH) , 10. 88
(1H,s),9.75(1 H,s),9.17(1 H,s),7.68(1 H,
dd,J=7.5,2.2Hz,6'-H) ,7.53(1 H,d,J =2.2 Hz,
2'-H),6.81(1 H,d,J=7.5Hz,5'-H) ,6.41(1 H,d,
J=2.0 Hz,6-H),6.20(1 H,d,J =2.0 Hz,8-H),
5.38(1 H,d,J=7.5 Hz,1”-H) ;"C-NMR (100 MHz,
DMSO, 8/ppm) : 177. 4 (C4),164. 1 (C-7),161.2
(C-5),156.2(C9),156.2(C2),148. 4 (C4"),
144.8(C-3"),133.4(C-3),122.0(C-6") ,121.0( C-
1'),115. 9 (C-5"), 115. 1 (C-2"),103.9 (C-10),
101.7(C-1") ,98.6(C-6),93.4(C-8),75.8(C-5"),
73.1(€-3"),71.1(C-=2") ,67.9(C4"),60.1(C-6"),
WA TCR ST BT 4 R o 1 BB i e iR AL S V 143
Tk €, H,,0,,," C-NMR H 875.8, 73.1,71. 1,
67.9,60.1 D) J% 8101.7 €-1")/103.9( C-10) /R
A —ANBMEZ R HoA o 5k 5:101. 76 55 4y
FF85.38(1 H,d,J =7.5 Hz) AR, F2HH 7Sk
Wiy BAAL, AN E LT 87. 68 (1 H,dd,J =
7.5,2.2 Hz),7.53(1 H,d,J=2.2 Hz), 6.8(1 H,
d,J=7.5Hz), 6.41 (1 H, d,J=2.0Hz), 6.20(1
H, d,J=2.0 Hz) ZHIPAD IR 430008 1,3,4- =1
)% 1,2,3,5-pUEft, H-NMR 1 812. 65 (4 F N
Sk),10.88,9.75,9. 17 J 4 MEy R KHAZ S, EI-
MS I 7R f e iU Ry m/z302 (9.5 % ), HLLE
5 ARV e o R . HABOE AR S SRR
A A R 3-0-B-H IR LB X HR AR — 3
AL A V 5508 i e = 3-0-B-mibmiE 2L

EY VL s A, mp:199 ~201 C, TLC %
Aot (254 nm) RSO0, B R W5 4L A,
UVAE"nm ;219,258,299 nm; ESI-MS (m/z,% ) :419
(M* +Na) (100) ; EI-MS (m/z,% ) : 234 [ M-162 ] *
(2),216 [ M-glu] * (27),203[234-CH,0H] * (3),
185[216-CH,0H ] * (100),173 (7),142 (5),131
(2),103 (5),73 (80),60 (45),40 (18) ;IR(KBr/
em™):3 530,3 380,3 310,3 200,1 707, 1 696,
1 598,1350,1224,1 082,1 063,1 045, 1 035,1 016
,916,895,876 ;' H-NMR (400 MHz,C,D,N,3/ppm) :
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7.70(1 H,s,4-H) ,5.04(1 H,d,J =3.4 Hz,3-H),
3.93(2 H,t,/=7 Hz,12-H) ,3.09(2 H,t,J =7 Hz,
13-H),3.05(1 H,dd,J=7.7,3.4 Hz,2-H) ,2.77(3
H,s,11-H),2.24(3 H,s,10-H),1.58(3 H,s, 14-
H),5.22(1 H,d,J=7.7 Hz,1'-H) ,4.32 ~4.13(2
H,m,/=7.5Hz,2' ~5'-H) ,4.58(1 H,d,J =11 Hz,
6'a-H) ,4.44(1 H,dd,J =11,5.2 Hz,6'b-H) ;" C-
NMR (100 MHz,C;D;N,8/ppm) :205. 6 ( C-1),52. 4
(C-2),84.0(C-3),126.2(C4),136.7(C-5) ,144.6
(C-6),138.6(C-7),132.0(C-8),151.0(C9) ,21.1
(C-10),14.0(C-11),33.0(C-12),61.0(C-13),
13.9(C-14),105.9(C-1"),75.4(C2"),78. 5 (C-
3'),71.6(C4"),78.6(C-5"),62.7(C-6") . HRIEIT
RO AR oy B A AL S VIR 7310k
CyoHys Og , N FTIR WS AT DL 21 43 Ho oA i e 3 A
PRI - L BE R 3, 5 20 A0 WO 45 & I
A LA A AR IAEAE . N H-NMR i 5] L —A
IR LW T, fiS1. 58-2. 77 245 9 A RTFAELE,
A2 ST BB RT L B S — A Y 55 7 A itk i A
T A0 2 A4S F RN S 2R R B A % . G-NMR H
862.7-105.9 A 6 ki1, LGP VIFEE—
ASTRMERL R o rfo o S A% 5:105. 9 5 H-NMR
H185.22 (1H, d, J=7.7 Hz) tXf 0L, 2 B 75 bt
B AR, R S SRR IE ) FLA T (R 3R -
3-0-B-D-A %M ) Xk B SEA -, ik &9 VI
U E N LRI o

AW [ &K, mp: 126-128 C, CI-MS
(m/z,%):249[M + H] " (100); IR ( KBr/cm™ ) :
3360,3 320,3 030,1 716, 1 601, 1 502,1 380,
1 045, 895, 876;" H-NMR (400 MHz, CD, OD, 8/
ppm) :7.19(1 H,s,4-H),3.75 3.51 (% 1 H,d,J =
10.6 Hz,14-H) ,3.66(2 H,t,J =8 Hz,13-H) ,3. 04
(2 H,t,/]=8 Hz,12-H) ,2.75 3.28 (4 1 H,d,J =
17 Hz,3a,3b-H) ,2.69(3 H,s,11-H) ,2.47(3 H,s,
10-H),1.13(3 H,s,15-H) ;> C-NMR (100 MHz,CD,
0D, 8/ppm) :212.8(C-1),52.6(C2),37.5(C-3),
126.9(C4),146.2(C-5),136.4(C-6),138. 7 (C-
7),133.1(C-8),153.9(C9) ,21.3(C-10),13.9( C-
11),32.9(C-12),61.7(C-13),68.3(C-14),21.3
(C-15) o MRIGITR W45 R Mr v = ifE ik &
PIVILEY 735308 CisHy Oy, A FTIR Wil LAFE 3173
- HA T R RN A R i b B BRI, TR R B
1778, MW'H-NMR o7& 5] LA — N LR,
1M 81.58-2. 77 [a)dtAg LA TFEAE , Wb 2# A S 1
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AT DA B — F 3 S5 AR R B AH G | T 05 AP~
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2 AR IR B P IR A
4 Zig

MILES B B IR B AR B AL B Y R 26 L
ANk B4 S I, A £ B B-D- Mt e 5 28 5 17, A
NEZER Mt 2, Wi R 3-0-B-nik g ZLEH, FOAIH,
BRE Ao HA b2 sor JU LR R A e, iX 5 3C
R IE A BRIAB ) LA R 28 S AT 28 0 = o AH —
o WA YRR RIS W R B 53, o A2k
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WA RS SR BT A —E R R
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