FIRPEMIN G 5 FF & Nat Prod Res Dev 2015 ,27 :958-961

X E4S :1001-6880(2015)6-0958-04

W25 1L 5 B 55 T 30 ) 2 T B B 2 0 7 AT 5%

3D GUIRCPLCY. S

w,% 7L ELHE

ORI A AR B 5 IR K L 2B, 35 22 343009

B B RHZFETTE NS (Woodwardia japonica) ZBHEHIH /3B 4EAL T T MY, LB EIE 7
K ENTE M2 5 2 3-0-[67 -0-(9Z-—+ ik Bt ) B-D-H Z Mt | 4% 5 B (1) \B-4% 4 B-3-0-a-1L- (67 -0-11
oS ) AP (2) B HEE(3) JERR(4) W1 M (S) (INZR3-0-a-L- ] HE-7-0--L- [T
(6) FLZE K -3-0-a-L-(4-0- L3 ) - HIE-T-0-0-L-FRBEWE (7). H &G W 1 MEHMIE AR WRE. &
P REL Gk i A1 ) 35 A X T A 5 ) 4 B AT — R 40 ) £ P R Bk Pl 5 14

SKSRAR) 0 5 AL s AR T
FE 525 :0501;0503

SCERERIRED : A

DOI:10. 16333/j. 1001-6880. 2015. 06. 004

Constituents and Acetylcholinesterase Inhibitory Activity of Woodwardia japonica
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Abstract : The chemical constitutes of the EtOH extract of Woodwardia japonica from Jiangxi Province were studied. Sev-

en compounds were isolated by repeated gel column chromatography. On the basis of spectral data,their structures were

identified as 3-0-[ 6’ -0-(9Z-eicosenoicenoyl) -B-D-glucopyranosyl ] -sitosterol (1) ,B-sitosterol-3-0-a-L-( 6’ -O-hexade-

canoyl) glucoside (2) ,B-sitosterol (3) ,woodwardinic acid (4) ,daucosterol (5) , kaempferol-3-0-a-L-rhamnopyrano-

side7-0-a-L-rhamnopyranoside (6) and kaempferol-3-0-a-L-( 4-0-acetyl ) -thamnopyranoside7-0-a-L-rhamnopyrano-

side (7). Compound 1 was a new compound and compound 4 showed acetylcholinesterase inhibitory activity.
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AT :[a] D20 =-36 (¢ = 2,%{)5); UV (505) :
246 (2.065); IR (KBr):3382,2925,2852, 1737,
1645,1463,1376,1171,1117,888,721 em™ ;'H NMR
(CDCl,,400 MHz) 8:5.35 (3H,m,H-6,H-8'", H-
9'),4.38 (1H, m,H-6"a),4.30 (1H,dd, J, =
12.0,1.8Hz, H6'b),3.56 (1H, m, H-3"), 3.54
(1H,m,H4"),3.47 (1H,m,H-3),3.38 (1H,m,H-
2'),3.37 (1H,m,H-5"),2.32 (2H,t, J = 6.6 Hz,
H-2'"),1.01 (3H,s,H-19),0.91 (3H,d, J = 6.5
Hz,H-21),0.87 (3H,m,H-20""),0.84 (3H,s, H-
26),0.82 (3H, s,H-27),0.80 (3H,t, J = 6.3 Hz,
H-29),0.65 (3H,s,H-18);"” C NMR (CDCL,, 100
MHz) §:37.3 (C-1),31.9 (C-2),79.8 (C-3),38.9
(C4),140.4 (C5),122.0 (C-6),31.9 (C-7),
31.9 (C-8),50.1 (C9),36.5 (C-10),21.1 (C-
11),39.8 (C-12) ,42.3 (C-13),56.8 (C-14),24.3
(C-15),28.2 (C-16),56.1 (C-17),11.8 (C-18),
19.4 (C-19),36.1 (C-20),18.8 (C-21),33.9 (C-
22),26.1 (C-23),45.8 (C-24),29.2 (C-25),19.8
(C-26),19.0 (C-27),23.1 (C-28),12.0 (C-29),
101.3 (C-1"),70.5 (C-2"),76.6 (C-3"),73.3 (C-
4'),73.6 (C-5"),63.8 (C-6"),174.1 (C-1"") ,34.3
(C2"),31.5 (C-3"),29.1-29.8 (C4"-C8""),
130.0 (€C9'"),128.0 (C-10""),29.1-29.8 (C-11""-
C17'),25.0 (C-18""),22.7 (C-19""), 14.1 (C-
20'") ;FAB (positive) m/z:869 [M + H] " (8),397
[ M-acyl-glucosyl ] * (13),253 (13),201 (20),161
(39),145 (60) ,107 (100). HR-FAB-MS ( positive )
m/z: 397.3805 ([ M-acyl-glucosyl ] *, calcd. for C,,
H,:397.3834),
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Fig. 1 Chemical structures of compounds 1

E&EW 2 HEFEK, L5, mp. 146 ~ 147
C, 76 TLC I 5% WRERIR-Jo/K £ B WOm 4 ik 58 41
fa, H EI-MS m/z:414 [ M-Gle + H] *(18), 397
(19),381 (14),303(15),255(16),231(8),213
(21);'H NMR (CDCL,,400 MHz) $:5.35 (1H,s,
H-6),4.37 (1H, m,H-6"a),4.30 (1H,dd, J, =
12.0,1.8Hz, H6'b),3.55 (1H, m, H-3"), 3. 54
(1H,m,H4"),3.47 (1H,m,H-3),3.38 (1H,m, H-
2'),3.36 (1H,m,H-5"),2.32 (2H,s, J = 6.6 Hz,
H-2'"),1.01 (3H,s,H-19),0.92 (3H,d, J = 6.5
Hz,H-21),0.87 (3H,m,H-16""),0.84 (3H,s, H-
26),0.82 (3H, s,H-27),0.80 (3H,z, J = 6.3 Hz,
H-29),0.65 (3H,s,H-18);"” C NMR ( CDCl,, 100
MHz) §:37.2(C-1),31.9 (C-2),79.7 (C-3),38.9
(C4),140.3 (C-5),122.0 (C-6),31.9 (C-7),
31.9 (C-8),50.1 (C9),36.4 (C-10),21.1 (C-
11),39.7 (C-12),42.3 (C-13),56.8 (C-14) ,24.3
(C-15),28.3 (C-16),56.1 (C-17),11.5 (C-18),
19.4 (C-19),36.1 (€C-20),18.8 (C-21),33.9 (C-
22),26.1 (C-23),45.8 (C-24),29.2 (C-25),19.8
(C-26),19.0 (C27),23.1 (C-28),12.0 (C-29),
101.4 (C-1'),70.6 (C2'),76.6 (C-3"),73.3 (C-
4'),73.8 (C-5'),63.8 (C-6'),174.2 (C-1""),34.3
(C2"),31.5 (C-3""),29.1-29.8 (C4"'-C13""),
25.1(C-14""),22.8 (C-15""),14.2 (C-16""), ik
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(30),218(15),'"H NMR (C,D,N) B/RA 6 PH 4
3 5.1.85 (3H,s,Me),1.71 (3H,s, Me), 1.45
(3H,s,Me),1.02 (3H,s,Me),0.92 (3H,s,Me),

0.73(3H,s,Me) , — > XUEE A 4.99 (2H, s, H-30) ,
"C NMR (C,D;N) 8:16.3 (C-Me),16.8 (C-Me),
16.9(C-Me) ,19.1(C-Me) ,20.0(C-Me) ,25.2( Me-
24) RAS BRI, 5 R EAHE k{55 66. 7 (C-
3), AWEHES R 110.6(C22) F1148. 7(C30) , FR 3t
55 181.8(C-23) o iR E 5 STk i 8 B
AR5 WO R

wEWS BHEg M AR (HE), mp. 295 ~
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LEWe EaLhH(HEE) ,mp. 215 ~217 C,
EI-MS m/z: 286 [ kaempferol ] *( 100 ), 285
[ kaempferol-H ] © (25), 258 [ kaempferol-CO | *
(10),257 [ kaempferol-COH] " (12),153 [ C,H,0,
+H] " (6), H'H NMR 1" C NMR %45 7 %1k
AW 25 RO B A BROZE B R.'H NMR
(CsDsN) §:6.44(1H,d, J = 2.0 Hz,H-6),6.69
(1H,d, ] = 2.0 Hz,H=8),7.74(2H.,d, J = 9.5
Hz,H-2',6'),6.91(2H,d, ] = 9.5 Hz,H3',5'),
5.38(1H.d, J = 1.5 Hz,H-1"") ,4.21 (1H ,dd, ]
= 3.0,1.5 Hz,H2"") ,3.70(1H,dd, ] = 9.5,3.5
Hz,H3'"),3.30 (1H,t, J = 9.5 Hz, H4''),3.28
(1H,m, H-5""),0.90(1H,d, J = 6.0 Hz,H-6"") ,
5.55(1H.d, J = 1.5 Hz,H-1""") ,4.00 (1H,dd, ]
= 3.0,1.5 Hz,H2""") 3.8 (1H,dd, J = 9.5.3.5
Hz,H3'"") ,3.45(1H,¢, J = 9.5 Hz,H4'"") 3.55
(1H,m, H-5""),1.25 (1H,d, J = 6.0 Hz, H-
6'"");”C NMR (C,D,N) §:159.8(C-2),136.5(C-
3),179.8 (C4),163.0(C-5),100.6 (C6) ,163.6
(C-7),95.7(C-8),158.1(C9H),103.6 (C-10),
122.5(C-1"),132.0(C-2",6"),116.6 (C-3',5"),
161.7(C4"),107.6(C-1") . 71.3,71.7,71.9,72. 1,
72.1,72.2.,73.3,73.7 (tham — 2/'-5"",2/""-5""") |
17.7(C-6""),99.9(C-1""") ,18. 1 (C-6""") , FiR i
Bl 5 SOk S A — 2 s R Il ZS -
3-0-a-L- [ ZEHEHE 7-0-0-L- FRZEHEH

HEaEWmT WOLH(HE) ,mp. 215 ~217 C,
EI-MS m/z. 286 ( 100 ), 285
[ kaempferol-H ] © (25), 258 [ kaempferol-CO | *
(12),257 [ kaempferol-COH] * (10),153 [ C,H,0,
+H] " (6);'H NMR 1" C NMR %Hi 2R % AL A4
M 28 2 A R — N B # i.' H NMR
(C.D,N) 5:6.44 (1H,d, J = 2.0 Hz,H-6),6. 68

[ kaempferol | *
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(I1H,d, J = 2.0 Hz,H-8),7.73 (2H,d, J = 9.5
Hz,H-2',6"),6.92 (2H,d, J = 9.5 Hz,H-3",5"),
5.48 (1H,d, J = 1.5 Hz,H-1"") ,4.21 (1H,dd, ]
=3.0,1.5Hz,H2""),3.82 (1H,dd, ] = 9.5,3.5
Hz,H-3""),4.55 (1H,t, J = 9.5 Hz,H4'"),3.28
(1H,m,H-5""),0.80 (1H,d, J = 6.0 Hz,H-6""),
5.55(1H,d, J = 1.5 Hz,H-1""") ,4.00 (1H,dd, J
=3.0,1.5 Hz,H-2"""),3.65 (1H,dd, ] = 9.5,
3.5 Hz,H-3""") ,3.45 (1H,t, ] = 9.5 Hz,H4""") ,
3.82 (1H,m, H-5""") ,1.22 (1H,d, J = 6.0 Hz,H-
6''"),2.06 (3H,s, H-AC);"”C NMR (C,D,N) 3.
159.9(C-2),136.0(C-3),179.8(C4),163.0(C-
5),100.5(C-6) ,163.6(C-7),95.7(C-8),158.0(C-
9),103.2 (C-10),122.5 (C-1"),132.0 (C2",6"),
116.6 (C-3",5"),161.8 (C4"),107.6 (C-1"),71. 4
(C-2""),71.0 (C-3""),74.9 (C4""),69.6 (C5""),
17.1 (C6'),99.9 (C-I'""),71.5 (C=2""),71.3
(C-3"""),73.4 (C4""),72.1 (C-5"""),18.1 (C-
6'"'),21.0 (COCH,),172.5 (COCH;) , iRy
Bl SCRRR B B A — B B L 28 R -3-
0-a-L-(4-0- 13 ) - RAMERE 7-0-o- L- FRAEWE T
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mg/mL B, HXF 2 Pk AH B g B 05 v A0 30 ) R R
61. 2% F140. 8% , M HAF M EE 4 0. 25 mg/mL B, H
Xk T LR P 5 A ) 2R D 77 6% 1 S1. 4%
MHAR A G YTERR FE R 0.25 mg/mL F1 0.5 mg/mL
it , HXGT AR R M A i 26/ N T 50%
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tylcholinesterase Inhibitor, AChEI) 2542 H B4/ 75 i

% FORIEIRE PR E R AR 2 AR, A
L) HR i B 10T 42 1 R0 AR BRI RAE R 25 W1 0N
2, BRGERIREATAEL ) Lt R i 15 90 ) 455 1 A9 5 1Y
PEEBARD " AL X M L BRI AT T R
G AT, H R A 22 o 54T 1 £ T AR e
B35 PEBIE ST, SR 45 R o i e e Bl —
E BRI ] 2 Tt FOEL ol P 6 1

S% 3k

1 WuZH (RJKHE). Flora of China( H'EAE Y ). Beijing:
Science Press,1999.203-206.

2 Zhang HY (5K EIH) , Zhang ZY (5KEHE) , Yue JS (fF 1R
=) ,et al. Chinese herbal medicine resources ( H[E 2l
VR . Beijing: Science Press,1994. 112.

3 Luan X(ZEfK) ,Wang H( Ef%) ,Wen YY (JRIZ5 ). Stud-
ies on the chemical constituents of Woodwardia japonica. J
Tropic Subtropic Botany (#H7 W #GHT FY 24k ) ,2002,10;
361-365

4 Ma BZ( H3RE ), Gao ZP (=35 ) . Research progress of
chemical constituents and pharmacological effects of Wood-
wardia genus. Drug Evaluation ( 25 & VF-y) , 2004, 1 ; 383-
384.

5 Perry NSL,Houghton PJ, Theolad A, et al. In vitro inhibition
of human erythrocyte acetylcholinesterase by Salvia lavandu-
laefolia essential oil and constituent terpenes. J Pharm Phar-
macol ,2000,52 :895-902.

6 Chaurasia N, Wichtl M. Sterols and steryl glycosides from Ur-
tica dioica. J Nat Prod ,1987,50.881-885.

7 Jann MW. Preclinical pharmacology of metriphonate. Phar-
macotherapy ,1998 ;18 :55-67.

8 Aisen PS,Davis KL. The search for disease-modifying treat-
ment for Alzheimer’s Disease. Neurology ,1997 ,48 :35-41.

9 Ma XQ, Tan CH,Zhu DY, et al. A survey of potential hu-
perzine A natural resources in China the Huperziaceae. J
Ethnopharm ,2006,104 ;54-67.

10 Paraocanu LE, Steinert G, Klaczinski J, et al. On functions of
cholinesterases during embryonic development. J Mol Neuros-
¢t,2006,30:201-204.

11 Duysen EG, Lockridge O. Phenotype comparison of three ace-
tylcholinesterase knockout strains. J Mol Neurosci,2006,30 .
91-92.

12 Silveyra MX, Garcia-Ayllon MS,Calero M, et al. Altered gly-
cosylation of acetylcholinesterase in the creutzfeldt-jakob ce-
rebrospinal fluid. J Mol Neurosci,2006,30:65-66.

13 Ma XQ,Gang DR. The Lycopodium alkaloids. Nat Prod Rep,
2004 ,21.:752-772.



