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Identification of Chemical Constituents from Ethyl Acetate Extract of Pteris vittata
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[ Abstract | Objective: To study the chemical constituents from the ethyl acetate extract of Pteris vittata.
Method: The whole plant of P. vittata was powdered and extracted with 95% EtOH for 3 times under reflux. After
removal of the solvent, the 95% EtOH residue was suspended in water and successively extracted with petroleum
ether, EtOAc and n-BuOH to obtain petroleum ether, EtOAc and n-BuOH extract respectively. The EtOAc extract
was isolated and purified by silica gel, Sephadex LH-20, ODS columns and recrystallization, and the structures of
their monomeric compounds were identified on the basis of physicochemical properties, NMR spectra, mass
spectrum analysis and related literature. Result: Twelve compounds were isolated from the ethyl acetate extract
and identified as apigenin (1), luteolin (2), luteolin-7, 3’, 4'-trimethyl ether (3), chrysoeriol (4),
7-hydroxy-8-methoxycoumarin ( 5 ), apigenin-7-0-8-D-glucuronide ( 6 ), luteolin-7-0-B-D-glucopyranoside
(7), chrysoeriol-7-0-B-D-glucopyranoside (8 ), astragalin (9 ), p-hydroxybenzoic acid (10), B-sitosterol
(11) and B-daucosterol (12). Conclusion: Compounds 2-5 and 8-12 were firstly isolated from P. wittata,
providing reference for its clinical application and pharmacological studies.

[ Key words | Pteris vittata ; flavonoids; luteolin-7, 3', 4’-trimethyl ether; 3’-methoxyluteolin
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(A b 55 2430 2 ) 10 480H B AT 1 KUBR IR | i 7 AR
LSO R SN | ol (| N o 1 S RIS e ST L BT T R = R 3
GNP IN S L TN (g (TR S E R P
TR B ) Ak 2 B A RN 2 B 2R AT S R LR S B
F AR TN Z R, BAT B 1 Bt 8 AL A
PSR A R I R A B, R TR
NAFFE W i A 0 106 M ) 24 300 o R Al AR DR 20
XF R WA B 95% £ WEHE WU ) LR £ TR A S ) Ak
PRI TR M B AR R 12 ME B Y, B E
ZERRTRER (1), KBFHER(2), KBFEK-T,3',
4-= Wk (3) 3" - WA FERFR R R (4) ,7-F2 58-I
I TR (5), KR -T-0-B-D-H H WERETL (6) ,
AR 2R T -0-B-D-Ni g 4 % W5 8 (7)), Ao ) 3R -7 -
O-B-D- Rk We 4 % Bl H (8) , K = JEAY (9) , X R
HRR(10) ,B-75 K BE (11) , -0 % ¥ (12) . k&
Y2 ~5 8 ~12 JyE IR IZAEY) T or 15 2,

1 ##

AVANCE Il 500 MHz Y #% mf 4L 98 ¢ (12 FH
Bruker 22 ] ) ; LCQ Fleet™ %1 B 1 Bk 5 13 A% ( 3% [& 3§
BROCHERBHL A R ) 5 A 35 A K (100 ~ 200,200 ~
300,300 ~400 H ) Kz 3% GF ., Wi Al (75 5 i
AL T ) s CHP20 ALK LR g ( =224k 1) ; LH-20
¥R TN HL 7 B BE I HE R ( Sephadex LH-20 , Amersham
Biosciences 2\ &) ) 5 J2 A i it ( Fluka BioChemika 2y
Al ) 5 HoAt 350 85 g 3 A el Ak 2y 2l

WRAAFEZG B R A T VE RS T, & RG e B B
e SCTE A R B U8 E O AU R B I M BT Preris
vittata 7 HR 42 5L
2 RESE

HOR Wy R B T MR 4 75 6 ke, B JE H 95% £ I8
PRSI 3 U, AU 2 b, G I 4R OIS U8 Ve 4
BERRE ., RAEHLRERSRET 2.0 LZERE
K AR A (2.0 Lx3) , ZFR TR (2.0 Lox
3)FIIE TEE(2.0 Lox3) #EAT A0, 38 % 171 i 15 21 %
PRELAEIY) . B R ST 53 ZE B (60 g) 2k I
M 3% (200 ~ 300 H ) 738, >R AT = 50 e -1 It b
JEVENR (7021 ~0: 1), 38 i ¥ 2 35548 5 4 JF A
[F2H 73 Ja 75 3 4 D> F 235> Fro A ~Fr. Do Jisr Fr.
A P13 it Sephadex LH-20 H: {7 i ( = & H Jog-H %
U0 R AT (038 A 25 fh i o B A Bl ik B 1
(94 mg) L5 2(35 mg) , LB 3(9 mg) MLEW

4(12 mg) fb&Y 5(10 mg) FiL& 9 11 (30 mg) .
Z54 W FH Sephadex LH-20 #F (5 1% ( = G4 H Joi-H 1t
1:1) 1 ODS 3% M 43 Fr. C th oy B3 51L& 1)
6(4 mg)  fLEYT(50 mg) ,fLEY) 8(5 mg) b
W9 (18 mg), k& W 10 (10 mg) ik &9 12
(21 mg), WK1,

OH O
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Fig.1 Structures of compounds 1-12

3 HFHMETE

a1 s E R R (HEE) BRI -58 B I g
SFH M, ESI-MS m/z 269 [M - H] .'H-NMR
(500 MHz,DMSO-d,) 6:12.87 (1H,s,5-0H) ,7.90
(2H,d,J =8.6 Hz, H2',6"),6.89 (2H,d, J =
8.6 Hz,H-3",5") ,6.69 (1H,s,H-3),6.45(1H,d,
J=2.1Hz,H8),6.15(1H,d,J=2.1 Hz,H-6) ;"C-
NMR (125 MHz, DMSO-d,) &6:164.5 (C-2),103.1
(C-3),182.0(C4),161.7(C-5),99.0(C-6) ,164.0
(C-7),94.3(C-8),157.6 (C-9),103.6 (C-10),
121.5(C-1"),128.5(C-2",6"),116.2 (C-3",5"),
161.3(C4") o DL Ik 8 55 S0k [ 4 ] #e a8 5 A
— MO EAE Y 1 SRR (apigenin) .

a2 HEERES M (HEE) R -5 H
A BAPE. ESI-MS m/z 285 [M - H] ™ .'H-NMR
(500 MHz, DMSO-d, ) 6:12.91 (1H,s,5-0H) ,7.35
(1H,dd,J =8.3,2.2 Hz,H-6"),7.26 (1H,d, J =
2.2 Hz,H-2"),6.79(1H,d,J =8.3 Hz,H-5") ,6.49
(1H,s,H-3),6.22(1H,d,J =2.0 Hz, H-8),5.98
(1H,d,J=2.0 Hz,H-6) ;"C-NMR (125 MHz, DMSO-
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dg)5:164.7(C-2),103.4(C-3),181.9(C4),161.5
(C-5),99.1(C-6),164.4(C-7),94.1(C-8),157.5
(€C9),104.1(C-10),122.0(C-1"),113.6(C-2"),
146.1 (C-3"),150.1 (C4"),116.4 (C-5"), 119.1
(C-6") o LA bl il Hd 5 SCmk [4 ] il Be A — 2,
WS E G W) 2 KRB HE R (luteolin )

&Y 3 WREOTEIEH AR (HEE) , Hhik-5E
¥y ke v B BH M, ESI-MS m/z 327 [M - H] ™,
'"H-NMR (500 MHz, DMSO-d, ) §:13.19 (1H, s, 5-
OH),7.64 (1H,dd,J =8.4,2.1 Hz, H-6"),7.33
(1H,d,J=2.1 Hz,H-2"),7.02(1H,s,H-3),6.92
(1H,d,J=8.4 Hz,H-5") ,6.62(1H,d,J =2.0 Hz,
H-8),6.57(1H,d,J =2.0 Hz,H-6),3.84(3H, s,
OCH,),3.77 (3H,s,0CH,),3.63 (3H,s, OCH, ) ;
“C-NMR (125 MHz,DMSO-d, ) 8:164.0(C-2),104.9
(C-3),182.3(C4),162.4(C-5),99.0(C-6),165.2
(C-7),93.1(C-8),157.9(C9),105.3(C-10),
123.6 (C-1"),110.1 (C-2"), 148.7 (C-3"), 153. 1
(C4"),112.0(C-5"),121.2(C-6") ,56.4 (OCH, ) ,
56.0(0CH,) ,56.0(OCH,) . LA b il %4 5 SCmk
[SJIRIEFEAR — B, i e G W 3 AR KT,
3',4'-=H i (luteolin-7 ,3" ,4’-trimethyl ether)

a4 wOTEILHAR(HE), LR-5H
FZ 2 BH . ESI-MS m/z 299[ M - H] ~.'H-NMR
(500 MHz, DMSO-d, ) §:12.91 (1H,s,5-OH),7.53
(2H,m,H-2",6") ,6.87(1H,d,J =9.1 Hz,H-5"),
6.90(1H,s,H-3),6.48(1H,d,J =2.1 Hz,H-8),
6.15(1H, d, J = 2.1 Hz, H-6), 3.82 (3H, s,
3'-0CH,) ; "C-NMR (125 MHz, DMSO-d, ) §: 164.3
(C-2),103.2(C-3),181.8(C4),161.4(C-5),99.0
(C-6),164.3(C-7),94.1(C-8),157.5(C-9),103.8
(C-10),120.9(C-1"),110.5(C-2"),150.1 (C-3"),
148.0 (C4"), 116.0 (C-5"), 121.3 (C-6"), 56.1
(OCH,) o DA b9l 8ot 550k [ 6 ] 4 18 A —F,
M E W 4 S 3P E R KR R
(chrysoeriol) ,

&Y s LRSS (PEE) . ESI-MS m/z
191[M - H] ,'H-NMR (500 MHz, DMSO-d, ) §:
10.40(1H,s,7-OH) ,7.96 (1H,d,J =9.5 Hz,H4) ,
7.23(1H,d,J=8.1 Hz,H-5),6.79(1H,d,J =8.1
Hz,H-6),3.80(3H,s,OCH,) ; "C-NMR ( 125 MHz,
DMSO-d,) 6: 160.4 ( C-2), 112.0 ( C-3), 145.2
(C4),124.4(C-5),111.2 (C-6),154.9 (C-7),
135.1(C-8), 114.1 (C9), 149.0 (C-10), 61.5

.54 .

(OCH;) o VA b it 5 3Clk [ 7 ] el e A — 5,
ST EW S h T-RESHARE LR (7-
hydroxy-8-methoxycoumarin) ,

a6 BEIERKAR(HEE) , HHhmR-5H
i R, ESI-MS m/z 445 [M -H] ™ .'H-NMR
(500 MHz,DMSO-d,)8:7.93 (2H,d,J =8.6 Hz, H-
2',6"),6.93(2H,d,J=8.6 Hz,H-3",5") ,6.77(1H,
s,H-3),6.75(1H,d,J=2.1 Hz,H-8) ,6.31(1H,d,
J=2.1 Hz,H-6),5.17(1H,d,J =7.3 Hz, H-1");
“C-NMR (125 MHz,DMSO-d, ) 8:164.6(C-2),103.9
(C-3),182.2(C4),161.3(C-5),99.9(C-6),163.9
(C-7),94.1(C-8),157.0(C9),104.3 (C-10),
121.6 (C-1'),128.9 (C-2",6"),116.5(C-3",5"),
161.4 (C4"), 100.2 ( C-1"), 73.4 (C2"), 75.6
(C-3"),71.9(C-4") ,76.7(C-5") ,171.3(C-6") , LA
s 5 OCHR [8 ] B A — B, MU E S
Y16 RT3k % -7-0-B-D-7 % BEE IR (apigenin-7-0-B-
D-glucuronide)

EW T EETERHAR (PR, -/
F 2 PH . ESI-MS m/z 447[M - H] ~,'H-NMR
(500 MHz, DMSO-d,)5:7.40 (1H,dd,J =8.4,2.2
Hz,H-6'),7.35(1H,d,J=2.2 Hz,H-2") ,6.87(1H,
d,J=8.4 Hz,H-5') ,6.74(1H,d,J =2.0 Hz,H-8) ,
6.63(1H,s,H-3),6.39(1H,d,J =2.0 Hz, H-6),
5.06(1H,d,J =7.5 Hz,H-1") ; "C-NMR (125 MHz,
DMSO-d,) 8: 165.0 (C2), 103.7 ( C-3), 182.2
(C4),161.5(C-5),99.6(C-6),163.3(C-7),95.0
(C-8),157.1(C9),105.3(C-10),122.1(C-1"),
113.7 (C-2"), 146.4 (C-3"),150.0 (C-4"), 116.4
(C-5"),119.2(C-6"),100.1(C-1"),73.6 (C-=2"),
76.8(C-3"),70.1(C-4"),76.5(C-5") ,61.2(C-6") ,
DL E e i B s 55 S0k [9 ] e il He A — 2, il %
W T KR E 2K -T-0-B-D-M W 4 % B (Tuteolin-
7-0-B-D-glucopyranoside ) .

LG8 WOTEIHAR (PR, FHhIR-E 8
Ko 5 BH M. ESI-MS m/z 461 [ M - H] = .'H-NMR
(500 MHz,DMSO-d,)8: 12.93(1H,s,5-0H) ,7.57
(1H,dd,J=8.3,2.1 Hz,H-6") ,7.54(1H,d,J=2. 1
Hz,H-2'),7.00(1H,s,H-3),6.89 (1H,d, J =8.3
Hz,H-5') ,6.85(1H,d,J=2.1 Hz,H-8) ,6.46(1H,
d,J=2.1Hz,H-6),5.08(1H,d,J=7.9 Hz,H-1");
“C-NMR (125 MHz,DMSO-d, ) 8:164.2(C-2),103.3
(C-3),182.2(C-4),161.1(C-5),99.0(C-6) ,163.5
(C-7),94.7(C-8),157.1 (C9),104.3 (C-10),
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121.3(C-1"),110.4(C-2") ,150.5(C-3") ,148. 1( C-
4'),115.9(C-5") ,121.0(C-6") ,100.3(C-1") ,73.0
(C-2"),77.2(C-3") ,69.4(C-4"),76.6(C-5"),60.5
(C-6"),55.9(0CH, ), DL I ki % 4s 5 k[ 10 ]
B A B, W e A Y 8 MR R -T-0-6-
D-mt m H# A M ( chrysoeriol-7-0-8-D-
glucopyranoside ) ,

EW9 EEITEEHRAR(HEE) , -5
i B, ESI-MS m/z 447[M - H] ™ .'H-NMR
(500 MHz, DMSO-d, ) 6:12.92 (1H,s,5-0H) ,8. 01
(2H,d,J =8.8 Hz,H-2",6"),6.81(2H,d,J =8.8
Hz,H-3",5"),6.38 (1H,d,J =2.0 Hz,H-8),6.19
(1H,d,J =2.0 Hz,H-6),5.21 (1H,d,J =7.5 Hg,
H-1"); "C-NMR ( 125 MHz, DMSO-d, ) &: 158.4
(C-2),136.1(C-3),179.7(C-4) ,163.3(C-5),99. 4
(C-6),165.1(C-7),94.3(C-8),157.4(C9) ,104.9
(C-10), 122.2 (C-1"), 128.3 (C-2', 6"), 116.1
(C-3",5"), 161.5 ( C4'), 103.8 ( C-1"), 75.1
(€C-2"),78.0(C-3"),71.6(C4") ,77.3(C-5") ,62.6
(C-6") o DL F i Bt 5 SCmk [ 11 ] 40 He A — 2,
WS TEAG Y 9 N5 =Y (astragalin)

& 10 Jo s IR ZE & (B EE) . ESI-MS
m/z139[M + H] - ,'"H-NMR (500 MHz, CD,0D)§:
7.81(2H,d,J=9.3 Hz,H-2,6),6.80(2H,d,J =9.2
Hz,H-3,5); "C-NMR (125 MHz, CD,0D) §:122.9
(C-1),116.0(C-2,6),133.2(C-3,5),163.2(C4),
170.0(C-7) o LA b P03 H 4l 5 SOk [ 12 ] 48 B A
— B, MEEALSGY 10 X R HE KR
2 ( p-hydroxybenzoic acid)

G 11 TEE RS R (A W) . W2
%) REAE 5 B-4% S Bsx B — 30, H ZH IR B 16
MAREAM, X Eha® 11 5 B4

fi ( B-sitosterol ) ,

fkEw12 AL ERR AR, 260 R
5 B-tH% M XTI — 30, B = H WA IE SRR
6, ke & W 12 4 B-T# | (B-daucosterol )
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