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Study on Chemical Constituents of Petroleum Ether Part from Whole Herbs of Pteris vittata
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ABSTRACT OBIJECTIVE: To study the chemical constituents from the petroleum ether part from whole herbs of Preris vittata.
METHODS: The petroleum ether part from whole herbs of P. vittata was separated and isolated by silica gel column, gel column,
recrystallization and TLC. The structures of the compounds were identified according to physicochemical properties and spectrum
data ('H-NMR and "C-NMR). RESULTS: A total of 11 compounds were isolated and identified from the petroleum ether part from
whole herbs of P vittata, as (2R) -acetyl pterosin B ( I ), palmitic acid ( Il ), hop-22(29)-ene (1l ), epifriedelanol (IV ),
lupenone ( V), olean-18-en-3-one ( VI ), stigmasterol (VI ), pS-sitosterol ( VIl ), 22-hydroxyhopane (IX ), ergosterol ( X ),
p-sitosterol acetate ( XI ). CONCLUSIONS: Compounds I -V and IX-XI are isolated from this plant for the first time, and can
provide theoretic reference for further studying bioactive pharmacodynamic substances in P. viftata and enriching chemical
component data.
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1.1 {88

Bruker AVANCE Il 500MHz % 4% i Ht 4% 4% (£ [
Bruker 2\ 1] ) ; Agilent 6460 — T DU A B AL (21
Agilent 23] ) 5 XT4 X H A G0 #3002 A (Fb o 28 58
AR A BR A W) 3 RV3 BT R 75 AN (T2 IKA A ) )
ME104 Y537 K- (Hi5 -+ Mettler- Toledo 23] ) .
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5NN ) NN R TR ES T o= 23] [P = A e i D
AR X T4 T X, G B K2 B 2 g SO
| 4% 55 58 R KR Bk B (Pteridaceae) R\ Bk J& ( Pteris
L.)WRWAEL ( Pteris vittata L.) H4=EE
1.3 RF

FE 8 338 i 1 (100~200 H . 200~300 H | 300~400
H , #5435 0150054 ,0140138.,0140027) i )2 (A%
GF254 Fifhil bz (415 : 20150406 ) 4 H 75 55 W PEAL T4 FR
N ] 42 it ; Sephadex LH-20 #E i (256~100 um, it 5 -
10033549, & [ Amersham Biosciences 23 1] ) ; f-7% i I
b o i CH R 25 0 R F 9 B, IS - 110851-
201407, 4% : 98.0% ) ; W L LG 40 ik 4l , £ i lik
(60~90 °C) i . LR LRI b2zl , K b4l
bk
2 ER54E

TBUIGL A B T 14 B 6 kg, MO TE BRI 5 ] 95 % 2,
P (20 L) i Rl $E 3 U, AR UK 2 ho A T HR IR, I3
T [, 15 5 (0, B3R 8 470 g, ¥ BIRE R BT 4l
bk 2.0 Lo AR A ik (6.0 L) L LR R (6.0 L) Al
1E THE(6.0 L) A&, AH [ 3R A% IO I sk 1 mT i, 75 4%
TBAL A AEB) o« B I Bk B 07 A B 105 g, 2% Herb M
RIS, LA -8R 4 BR(100:1,50:1,40:1,30: 1,
20:1.10:1.5:1.2: 1, V/V)BHEE VRN , 28782 (i i % 1)
JE A9, AR B 8 FE Ay (Fr.l~Fr.8) . Hor, Fr2
(6.5 @) MRIR 2B FEREICAT 3 (k- I, 602 1,40 1
30:1,20:1,10:1.5:1, 2:1 1:1, V/V) 6 EE e FI Sepha-
dex LH-20 #EMAE (035 (GU5-H B, 1.5 1, /) S5 BV
SrEAREMEAY T (11 mg) MibA4 1 (130 mg) ; Fr.3
(1.9 @) MR 20 e A i (A ihik- L BR TR, 40 1
30:1.,20:1,10:1.5:1, V/V)BAEEPEINAN Sephadex LH-20
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Fig Structure of compounds I -XI

G 1 R B E R R (7)), 50+
CisHu0Os, #5553 : 165~167 °C , HL 5 5% 5T 1% (ESI-MS) : m/z
261[M+H]". 'H-NMR (CDCl;, 500 MHz)§:7.05(1H, s,
H-5),4.12(3H,t,J=7.4 Hz,H-12) ,3.01 (2H,t,J=7.4
Hz,H-13),2.43(2H,s,H-14),2.37(3H, s, H-10) , 2.01
(3H,s,H-16),1.23(3H,d,J=7.0 Hz,H-11) . "C-NMR
(CDCl;, 125 MHz)6:209.9(C-1),43.3(C-2),34.1(C-3),
125.8(C-4),144.4(C-5),134.1(C-6),138.2(C-7),132.7
(C-8) , 1532 (C-9) , 21.3 (C-10) , 16.8 (C-11) , 28.4
(C-12) , 63.0 (C-13) , 13.7(C-14) , 171.3 (C-15) , 21.8
(C-16) . ZALG Wy i HHE 5 A0 G SCHR Y 228 Bl B A
— 3, TR R S8 58 H R (2R ) -acetyl pterosin B,

tEw I BT ERmARCEAN), 5+
CieHyO., 4 5 . 58~60 °C , ESI-MS: m/z 255[M-H] ~ .,
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'H-NMR (CDCl;, 500 MHz) 6 : 2.30 (2H, t, J=7.1 Hz,
H-2),1.59(2H,m,H-3),1.28~1.31(20H, m,H-4~13),
1.26(2H, m, H-14) , 1.23(2H, m, H-15) ,0.87 (3H, t, J=
6.9 Hz, H-16) . "“C-NMR (CDCl,, 150 MHz) 6 : 179.8
(C-1),34.1(C-2),24.6(C-3),29.1(C-4,13),29.3(C-5,
12),29.5~29.8(C-6~11),31.7(C-14),22.6(C-15),14.2
(C-16) . ZAA W s 5 A0 G SR S 28 B A
— B, B A H TS BERR

AP T s R AR (), 73 F3X: CaoHao, 18
1:233~235 °C,ESI-MS:m/z 411[M+H]", 10 % ik . 1
S 4146, 'H-NMR(CDCls, 500 MHz)0:4.77(2H,
s,H-29),1.75(3H,s,H-30),0.98(3H,s,H-26),0.96(3H,
s,H-27),0.85(3H,s,H-23),0.84(3H,s,H-25),0.80(3H,
s, H-24) , 0.74 (3H, s, H-28) , "C-NMR (CDCl;, 125
MHz) § : 40.4 (C-1), 19.2(C-2) , 42.2(C-3) , 33.3(C-4,
C-7),56.4(C-5),20.0(C-6),41.9(C-8),50.6(C-9),37.4
(C-10) , 21.0 (C-11) , 24.0 (C-12) , 49.6 (C-13) , 42.0
(C-14) , 33.7 (C-15) , 21.7 (C-16) , 54.9 (C-17) , 44.7
(C-18) , 41.9 (C-19) , 27.4 (C-20) , 46.5 (C-21) , 148.7
(C-22) , 33.4 (C-23) , 21.6 (C-24) , 16.1 (C-25) , 16.8
(C-26) , 17.0 (C-27) , 16.9 (C-28) , 110.3 (C-29) , 25.1
(C-30) o AL WG E I 5 A ST S5 B A
— B, WO 2 S HOMATA-22(29) 45

tREWN A ERmRED), 57
CyH0, 1 15 : 268~270 °C , ESI-MS: m/z 427[M-H] ~,
10% B R £ 15 ) vy i 28 21 {4 . "H-NMR (CDCl;, 500
MHz)§:3.73(1H,d,J=2.6 Hz,H-3),1.44(1H,t,J=5.1
Hz, H-18),0.99 (3H, s, H-26) , 0.97 (3H, s, H-28) , 0.92
(3H,s,H-27),0.90(3H,s,H-24),0.89(3H,s,H-29),0.86
(3H, s, H-25) . "C-NMR (CDCl;, 125 MHz) ¢ : 15.7
(C-1),35.0(C-2),73.0(C-3),49.2(C-4),36.5(C-5),41.5
(C-6),17.5(C-7),53.0(C-8),38.1(C-9),61.2(C-10),
35.2(C-11),30.2(C-12),37.9(C-13),39.5(C-14) , 32.0
(C-15) , 36.4 (C-16) , 30.9 (C-17) , 42.6 (C-18) , 35.8
(C-19) , 29.0 (C-20) , 33.1 (C-21) , 39.0 (C-22) , 11.2
(C-23) , 16.4 (C-24) , 18.0 (C-25) , 18.1 (C-26) , 20.0
(C-27),30.5(C-28),35.3(C-29),31.8(C-30). ZiL&Y
TR 5 A DG SCHR T 2 25 F0a s B AR — B, MU A S
HRRARERE

tREWV A EEmR(EN), 57X
CyHisO, 15 /5 : 179~181 °C , ESI-MS: m/z 425[M+H]",
10% i g £ 1 ) v i 58 41 8 . "H -NMR (CDCl;, 500
MHz)6:4.72(2H,s,H-29),1.55(3H,s,H-30),1.07(3H,
s,H-26),1.01(3H,s,H-23),0.95(3H,s,H-27),0.92(3H,
s, H-25) , 0.88 (3H, s, H-28) , 0.75 (3H, s, H-24) .
“C-NMR (CDCl;, 125 MHz) 6 : 39.4 (C-1) , 34.5(C-2) ,
218.0 (C-3) , 47.0 (C-4) , 55.1 (C-5) , 19.8 (C-6) , 33.5
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(C-7),40.5(C-8),50.3(C-9),36.8(C-10),21.1(C-11),
25.0(C-12),37.0(C-13),43.0(C-14),27.3(C-15), 35.6
(C-16) , 43.1 (C-17) , 48.0 (C-18) , 47.5(C-19) , 151.3
(C-20) , 29.7 (C-21) , 40.9 (C-22) , 26.5 (C-23) , 21.0
(C-24) , 15.8 (C-25) , 15.5 (C-26) , 15.1 (C-27) , 18.0
(C-28),109.0(C-29),19.5(C-30), ZEWHEEIE S
AH 96 SCHR Y 2 25 B0H S AR — B, W5 2 % 0 Ok P
G

EMV: AT EE R AR (A, 5 FX:
CyHuO, 15 5. 182~184 °C, ESI-MS: m/z 448[M+Na]",
10% Wi B2 2 B 2 W 5 25 41 4, "H -NMR (CDCl,, 500
MHz)5:5.08(1H,s,H-19),1.12(3H,s,H-26), 1.06 (3H,
s,H-28),1.02(3H,s,H-23),0.99(3H,s,H-29),0.96(3H,
s,H-30),0.93(3H,s,H-25),0.83(3H,s,H-24),0.79(3H,
s,H-27), "C-NMR(CDCls, 125 MHz)5:38.5(C-1),34.3
(C-2),219.1(C-3),47.9(C-4),55.0(C-5),19.8(C-6) ,
32.4 (C-7) , 40.3(C-8) , 47.2(C-9) , 37.3 (C-10) , 21.0
(C-11) , 26.4 (C-12) , 39.4 (C-13) , 43,5 (C-14) , 27.5
(C-15),37.1(C-16) , 35.0 (C-17) , 143.0 (C-18) , 129.5
(C-19) , 32.0 (C-20) , 33.8 (C-21) , 37.5 (C-22) , 27.4
(C-23) , 15.3 (C-24) , 17.0 (C-25) , 16.2 (C-26) , 14.7
(C-27),26.0(C-28),33.4(C-29),23.3(C-30)., ZiLEW
TR 5 A DG SCHRY S 28 BH i AR — B, U 4 %
A FF - 184531l

AWV stk Es & (A, 7 CeHeO,
14 15:160~162 °C,ESI-MS:m/z 411[M-H] ", 10 % ilf2 2.
Tt i % i 2 41 5, 'H -NMR (CDCl,, 500 MHz) 6 : 5.12
(1H, dd, J=8.5, 15.3 Hz, H-22) , 5.00 (1H, dd, J=8.5,
15.4 Hz,H-23),3.49(1H, t-like,H-3) , “C-NMR(CDCl;,
150 MHz) ¢ : 37.1 (C-1) , 31.5(C-2) , 71.6 (C-3) , 42.5
(C-4),140.9(C-5),122.0(C-6),40.3(C-7),31.9(C-8),
50.0(C-9) , 36.1(C-10),20.9(C-11) ,39.4(C-12) , 42.1
(C-13) , 56.8 (C-14) , 22.7 (C-15) , 28.6 (C-16) , 56.3
(C-17) , 12.1 (C-18) , 21.0 (C-19) , 40.3 (C-20) , 19.0
(C-21),138.1(C-22) ,129.4 (C-23) ,51.3(C-24) , 29.0
(C-25) , 19.1 (C-26) , 20.6 (C-27) , 24.3 (C-28) , 11.8
(C-29) o ZAA Wil 1EEE 5 R 5 SR 228 $ 4 3
AR, R 2 S Ol B R

APV To e stk 4G i (505 ) , 43 F 3K CxHsO,
1555140~ 142 °C,ESI-MS :m/z 413[M-H] ", 10 % #ifiR £,
Pt S I i SR AT AR 5 B4 HS RS M ) X R 7E 3 b
JETF RS [Tk - R R (102 1, VIV) A7 i Tk - A il
(10:1,V/V) EA5-HE(15: 1, VI TP e —2%, H.
H5B- M BEbR e IR B 5 8 SN RE, BU A 5E
HoRp-4r S

EWIX : s ES f (A7), 437X CoH=0,
Y5 55:227~229 °C,ESI-MS :m/z 427[M-H] ", 10 % #i ik £,
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Pt [ 1 @ 22 4145 . 'H -NMR (CDCl;, 500 MHz) 6 : 1.26
(3H,s,H-30),1.15(3H,s,H-29),0.91(3H,s,H-26),0.91
(3H,s,H-27),0.83(3H,s,H-23),0.80(3H,s,H-25),0.76
(3H,s,H-24),0.73(3H,s,H-28), “C-NMR(CDCl, 125
MHz) § : 40.1 (C-1) , 18.6 (C-2, C-6) , 42.5 (C-3) , 33.3
(C-4),56.0(C-5),33.1(C-7),42.3(C-8),50.3(C-9),37.3
(C-10) , 19.6 (C-11) , 24.5 (C-12) , 49.9 (C-13) , 42.5
(C-14) , 34.1 (C-15) , 22.0 (C-16) , 54.4 (C-17) , 44.0
(C-18) , 41.2 (C-19) , 24.5 (C-20) , 51.1 (C-21) , 74.0
(C-22) , 28.6 (C-23) , 21.5 (C-24) , 15.9 (C-25) , 17.0
(C-26) , 17.0 (C-27) , 16.0 (C-28) , 42,5 (C-29) , 29.9
(C-30). ZAA Wi s E5 s 5 AH DG SR S 2 Ficdi S A
— 350, WO LS e R 22-F2 B R

EW X sk IR (AT , 557 C:HLO,
175 15,:168~170 °C,ESI-MS:m/z 395[M-H] , 10 % iR &
Tt 2 07 i 22 41 % . "H-NMR (CDCl,, 500 MHz) § : 5.47
(1H,dd,J=2.1,5.8 Hz,H-6) , 5.30 (1H, m, H-7) , 3.63
(1H,m,H-3),1.00(3H,d,/=5.8 Hz,H-21),0.95(3H,s,
H-19),0.90(3H,d,/=6.4 Hz,H-28),0.81(3H,d,J=5.9
Hz, H-27) , 0.65 (3H, s, H-18) . "C-NMR (CDCl;, 125
MHz)6:38.1(C-1),32.1(C-2),70.3(C-3),40.9(C-4),
140.1(C-5),119.9(C-6),116.5(C-7), 141.0(C-8) , 46.2
(C-9) , 37.0 (C-10) , 21.3 (C-11) , 38.8 (C-12) , 41.4
(C-13) , 54.6 (C-14) , 23.1 (C-15) , 28.0 (C-16) , 55.6
(C-17) , 12.1 (C-18) , 17.5 (C-19) , 40.5 (C-20) , 21.3
(C-21),135.5(C-22) , 132.1 (C-23) , 39.3(C-24) , 33.0
(C-25),19.8(C-26),19.6(C-27),16.3(C-28), ZiLEY)
P 55 M SR S 2 B AR — B, R A
TR A S

EWXL: ARG W (ET) , 937K CuH0:,
I 55 :136~138 °C,ESI-MS: m/z 457[M+H]", 10 %5 % 2
P iz o S 2241 48, . 'H -NMR (CDCl;, 500 MHz) 6 : 5.38
(1H,d,J=5.0 Hz,H-6) ,4.57(1H, m,H-3) , 1.00(3H, s,
H-19),0.95(3H,d,/=6.2 Hz,H-21),0.83(9H, m, H-26,
27,29),0.63(3H,s,H-18), "C-NMR(CDCl;, 125 MHz)
0:36.6(C-1),32.2(C-2),74.1(C-3),39.9(C-4) , 140.3
(C-5),122.7(C-6),31.6(C-7),31.9(C-8),50.0(C-9),
36.1(C-10),21.3(C-11),38.0(C-12) ,42.2(C-13) , 56.7
(C-14) , 24.0 (C-15) , 29.5 (C-16) , 56.0 (C-17) , 12.1
(C-18) , 19.1 (C-19) , 36.0 (C-20) , 19.1 (C-21) , 33.9
(C-22) , 279 (C-23) , 46.1 (C-24) , 29.0 (C-25) , 20.1
(C-26) , 18.8 (C-27) , 22.9 (C-28) , 12.3 (C-29) , 170.2
(C-30),21.2(C-31) . ZALAWIPBTEERE 5 AHOCSCHR 2
R A — B, BRSO B-4 B BE LR TR -
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