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Chemical constituents from Pyrrosia sheareri

HE Kang', FAN Linlin>, WU Tiantai', Shen Linyan', JIAN Jie', ZOU Juan'"

(1. Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China; 2. Guizhou
Health Vocational College, Tongren 554309, Guizhou, China )

Abstract: Pyrrosia sheareri is widely used as folk herbs in minority areas of Guizhou Province. However, its chemical
constituents are rarely reported. To further study the chemical constituents of P. sheareri, macroporous adsorption resins,
silica-gel and sephadex LH-20 columns were employed to isolate and purify chemical constituents of P. sheareri. The
structures of obtained compounds were identified by comprehensive spectroscopic analyses and confirmed by comparison
of their spectral data with those in the literature. The results were as follows: Eleven compounds were isolated and
elucidated respectively as cycloart-25-en-38,24-diol (1), 3B-acetoxyolean-12-en-27-oic acid (2), ursolic acid (3),
7B-hydroxysitosterol (4), 7a-hydroxysitosterol (5), B-sitosterol (6), 3,7-dihydroxy-5-octanolide (7), 5,7,3',5'-
tetrahydroxy-flavanone ( 8), vanillic acid (9), caffeic acid methyl ester (10), 8-hydroxyoctanoic acid (11).
Compounds 1, 2, 4, 5, 7, 8, 10 and 11 were isolated from this plant for the first time, and compounds 1 and 2 were
isolated from this genus for the first time.

Key words: Pyrrosia sheareri, ethnic medicine, chemical constituents, isolation and purification, structure identification
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K IEH B ( Polypodiaceae ) 415 J& ( Pyrrosia ) #2
Yttt F A 100 Z 8 B A 37 F 54
A 13, oA )z B IR+ & (ECFC,1988) , H
HRR LA 5 ( Pyrrosia shearert) 32 5¢ M A1 75 & AL )
g IR B R 2 —  TE 2 YA S A (B
B 25T BT, 1992 5 IR 48 SC R AL VL, 2005 5 7
£,2012) , AFJEME Y K Z M B A 25 F A (E,
IEAE RO B D] 35 i A A 1) bR 9k T Bk i
2y ], HIFSPE (AR FE G B ) A bR AR 8 ) %
AR EE R AR, Horh s A R E 2
B ISR (R SR 2 L% 51 2, 2005) , [A] s A 5
R TG E ) WG RR I R < Wz FHFIR T
TR RS (SN 25T T, 1992) |, TEAZ A R
FHF PG (R R85 ,2003) , DL FE B BT
BT SCE R (FMGFF,2006) o

AR R W, %8 Y e s £
i =S B2 | nili R 28 4§ (Hikinoet al., 1963
3L R0 F I IRE 19845 AR 45, 2011) , N iZ &
A v 2 004 Ak 27 B e 0 R ) 2 e ) LA
(A2 B i g R 2 R R, W98 R A (5
FEEF EHRT,1984) , 3E TR Ll =5 78 51 M %k
B b DX 1 ) vz i FH RV U097 2%, S IR ABESY
Z R 2 1R A 4 ) B L) S Atk AR AT 5T 3
b AL R AR Rl A 5 | ) SRR U I 5 4 5 ARk
HARN BRI IEAT T 4B alifh, 4 5
2 11 AMEE Y (B 1), IR 2 B3 73 A FCHR [
XU E TR BRI EH . BT fe G Y i 28 B 40 45
S BB PR A R A e S 1 A
2PN ERMNATIREY T EEE L e 1,
2.4.5.7.8.10 11 ¥R K DA AE ) b o 2515
F(E 1), AL RS FE THRGEAW
2z gy, M RS k5 R HZE & T R 2
Sl

1 fUgs 548

AV-400 74 T 1% w3 PR A (1% E Bruker) ;
JEOL 5973 MSD #4 Jit 3% 4% ( 36 [H Z R A W) ;
J209 A-4 TRURE Py 453 R AL (10T B B 0 5% 5 55 B AN
J7) s Buchi R215 SE 56 % MU AR e 5% 728 R AL (F+ 20
B E AR A F] ) ; Sephadex LH-20 7 2R MH 5E 1
LH-20( 3¢ E# A BEIFHER) ; GF254 il & )2
B K2 200~300 H #: o 38 FAE I (5 B ek T4

BRAT]) ;D101 RALM AR (KRR T AL T ) s A
i 10% B 12 - £ B 5 T8, NMR 32037 57 9 S AR
R, AR X T Al 28 2 A S A
FH R T 2015 4F 9 H R A SN X SR AE
W22 5N Hh R 28 R~ AR R LA 48 5 R K e i R
( Polypodiaceae ) f1 43 J& ( Pyrrosia ) Ji 1l A T

( Pyrrosia sheareri) ,
2 ERE2EH

BT 1L 5 45 28 ke, KEAE (60~80 H )
Jei 1 90% L BE/ /K IRl 2 L 3 IR (BFK 1 h) , &3
PERORIF L U8, WUR RGBT (4.2 kg) . REK
W2 D101 KRALB AR #E 2 8T, 29l 27K .50% &
BN 90% £ A BE VR, 15 50% F1 90% £ BEFB 43
90% L BEHB 4 (182 o) ZrEIRAEEMT, S i/ &
fR TR (100 : 0—7 = 3) BEEE VLML, 15 6 A4
Fr. Agy~Foo Fr. By, ZH 25 MG RIL5 Y 6(4.3
g)o Fr. Co 2 B A ZE Mr, 4t/ 2 R 2 T
(100 = 1—8 = 2) BB PR, T 25 7 28 WE5E X LH-
20 4lifk, &9 1(19 mg) . 2(10 mg) . 3(28
mg) ., Fr. Do, & HE KA Z M, A1 b Bt/ 2 R 2 Wik
(100 : 17 = 3) B PEVEIBE, P28 55 B W5 5E X LH-
20 4lifk, 151k &% 4 A1 5(266 mg) . 50% £ PR
3 (1 187 g) & ik W AE 2, = & W L/ B
(95:5-9 : 1) BEEEVENL, 15 4 D2 Fr. Ay ~
Ego Fro A& rERAEE T, S W 4t/ L TR & g
(100 : 1—8 = 2) Bh BEE VLWL, - FH A5 5B 5 e LH-
20 4lifk , 1594k & ¥ 7(16 mg) F19(23 mg) , Fr. By,
ZRERHEENT, A bt/ R TR (8 : 2) BRI
i, AL AW 10 (50 mg) o Fr. Co, & RERAEZ AT,
AW/ CERCTR (T 3) BN, LA 8
(138 mg) . Fr. Dy, & RERAE 2N, S ke &R
LT (8 = 2) BREEVEI 565 11(11 mg) .

3 gMmEE

a1 CH,0,, AR (HE D), ESI-
MS m/z: 465.4 [M+Na]*,' H-NMR (400 MHz,
CDCl,) 8: 4.96 (1H, brs, H-26a), 4.86 (1H,
brs, H-26b), 4.04 (1H, t, J = 6.5 Hz, H-24),
3.33-3.29 (1H, m, H-3), 1.75 (3H, s, H-27),
0.99 (6H, s, H-18, 30), 0.91 (3H, s, H-28),
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Fig. 1 Chemical structures of compounds 1-11

0.86 (3H, d, J = 5.2 Hz, H-21), 0.82 (3H, s,
H-29), 0.58 (1H, d, J = 4.2 Hz, H-19a), 0.35
(1H, d, J = 4.2 Hz, H-19b) ,*C-NMR (100 MHz,
CDCLy) 8: 32.1 (C-1), 30.5 (C-2), 79.0 (C-3),
40.6 (C-4), 47.2 (C-5), 21.3 (C-6), 26.2 (C-7),
48.1 (C-8), 20.1 (C9), 26.2 (C-10), 26.6
(C-11), 33.0 (C-12), 45.4 (C-13), 49.0 (C-14),
35.7 (C-15), 28.3 (C-16), 52.3 (C-17), 18.2
(C-18), 29.5 (C-19), 36.1 (C-20), 18.4 (C-21),
32.0 (C-22), 31.8 (C-23), 76.5 (C-24), 147.9
(C-25), 111.6 (C-26), 17.7 (C-27), 19.5
(C-28), 25.6 (C-29), 14.2 (C-30), VI F)GiG%k
I 5 SCHik (2298 T 45, 2016 ) ' eycloart-25-en-38,
24-diol F A —E, Mol HEFE H cycloart-25-en-33,
24-diol

&2 C,,HL,O0,, A AR (L) . ESI-
MS m/z: 497.4 [ M-H] .' H-NMR (400 MHz,
CDCL,) §: 5.70 (1H, dd, J = 11.2, 2.5 Hz,
H-12), 4.51 (1H, dd, J = 11.5, 4.8 Hz, H-3),
2.13 (1H, dd, J = 13.5, 5.8 Hz, H9), 2.06
(3H, s, H-1"), 1.04 (3H, s, H-26), 1.00 (3H,
s, H-25), 0.86 (3H, s, H-24), 0.85 (9H, s,
H-23, 28, 30), 0.83 (3H, s, H-29), 0.80 (1H,
t, J = 2.5 Hz, H-5) ,"C-NMR (100 MHz, CDCl,)
§.38.1 (C-1), 23.6 (C-2), 80.8 (C-3), 37.6
(C-4),55.1 (C-5), 18.2 (C-6), 36.4 (C-7),
39.9 (C-8), 46.9 (C-9), 37.0 (C-10), 22.7
(C-11), 126.1 (C-12), 137.4 (C-13), 55.8
(C-14), 22.2 (C-15), 27.6 (C-16), 32.9
(C-17), 49.2 (C-18), 43.8 (C-19), 31.1
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(C-20), 34.3 (C-21), 36.6 (C-22), 28.2  7B-FRHA i ( 78-hydroxysitosterol ) KA — 2 | i
(C-23), 16.5 (C-24), 16.8 (C-25), 18.1 W HSE Sl TB-FR AT HS B (7 8-hydroxysitosterol )
(C-26), 180.9 (C-27), 28.3 (C-28), 33.4 k&Y 5 CH,0,, kA (HE) ., ESI-
(C-29), 23.6 (C-30), 21.4 (C-1"), 171.3  MS m/z: 431.4 [M+H]*.' H-NMR (400 MHz,
(C-2"), VL% 5 SCHk (Sun et al., 2003) CDCL,) 6: 5.63 (1H, d, J = 4.6 Hz, H-6), 3.56

H 3B-acetoxyolean-12-en-27-oic acid FE 48X — £, il
i LU 52 Ol 3B-acetoxyolean-12-en-27-oic acid ,

a3 CyHi Oy, H Ok K (A,
'"H-NMR (400 MHz, Pyridine-d;) 8: 0.92, 1.05,
1.08, 1.25, 1.27 (each 3H, s, 5xCH,), 1.03

(3H, d, J = 6.4 Hz, H-29), 0.98 (3H, d, J =
6.3 Hz, H-30), 3.48 (1H, dd, J = 10.6, 5.5 Hz,
H-3), 5.52 (1H, brs, H-12).” C-NMR ( 100

MHz, Pyridine-d;) &: 39.9 (C-1), 28.6 (C-2),
78.6 (C-3), 39.6 (C-4), 56.3 (C-5), 19.3
(C-6), 30.5 (C-7), 34.1 (C-8), 48.5 (C-9),
37.9 (C-10), 17.9 (C-11), 126.1 (C-12), 139.8
(C-13), 43.0 (C-14), 29.3 (C-15), 25.4
(C-16), 40.4 (C-17), 54.0 (C-18), 40.0
(C-19), 39.9 (C-20), 31.6 (C-21), 37.8
(C-22), 29.2 (C-23), 17.1 (C-24), 16.2
(C-25), 18.0 (C-26), 24.4 (C-27), 180.4

(C-28),24.1 (C-29), 21.9 (C-30) ., LA EEiEs
P 5 SCHk (MRBEZE 552017 ) H ursolic acid FEAK —
B BB LS E N ursolic acid .

a4 CuH,0,, HEM K (E) . ESI-
MS m/z: 431.4 [M+H]",' H-NMR (400 MHz,
CDCL,) &; 5.35 (1H, brs, H-6), 3.54 (1H, m,
H-3), 3.85 (1H, m, H-7), 1.02 (3H, s, H-19),
0.95 (3H, d, J = 6.7 Hz, H-21), 0.86 (3H, t
J=7.2Hz, H29), 0.84 (3H, d, J = 6.8 Hz,
H-26), 0.82 (3H, d, J= 6.8 Hz, H-27), 0.72

(3H, s, H-18) ,” C-NMR (100 MHz, CDCl,) §:
37.0 (C-1), 31.6 (C-2), 71.4 (C-3), 41.7
(C-4), 143.5 (C-5), 125.1 (C-6), 73.4 (C-7),
40.9 (C-8), 48.3 (C-9), 36.5 (C-10), 21.1
(C-11), 39.6 (C-12), 43.0 (C-13), 55.4
(C-14), 26.4 (C-15), 28.6 (C-16), 56.0
(C-17), 11.8 (C-18), 19.2 (C-19), 36.1
(C-20), 19.0 (C-21), 34.0 (C-22), 25.9
(C-23), 45.8 (C-24), 29.1 (C-25), 19.8
(C-26), 19.8 (C-27), 23.1 (C-28), 12.0
(C-29), Vb bJGisHcds 5 ek (# R 45,2009) H

(1H, m, H-3), 3.86 (1H, m, H-7), 1.02 (3H,
s, H-19), 0.96 (3H, d, J = 6.6 Hz, H-21), 0.87
(3H,t, J = 7.1 Hz, H-29), 0.84 (3H, d, J =
6.8 Hz, H-26), 0.84 (3H, d, J = 6.8 Hz,
H-27), 0.72 (3H, s, H-18) ., C-NMR (100 MHz,
CDCL,) 8: 37.0 (C-1), 31.4 (C-2), 71.3 (C-3),
42.0 (C-4), 146.3 (C-5), 123.9 (C-6), 69.8
(C-7), 37.5 (C-8), 42.3 (C-9), 37.4 (C-10),

20.7 (C-11), 39.2 (C-12), 42.2 (C-13), 49.4
(C-14), 24.3 (C-15), 28.3 (C-16), 55.7
(C-17), 18.3 (C-18), 11.6 (C-19), 36.4
(C-20), 18.8 (C-21), 33.9 (C-22), 25.9
(C-23), 45.8 (C-24), 28.6 (C-25), 19.8
(C26), 18.8 (C-27), 23.1 (C-28), 11.8
(C-29) . LA b IEREHE 5 S0k (ks 45 2015)

7 a- 32 FE A B B ( 7a-hydroxysitosterol ) %Zligﬁl
ek KK E N TeR A M (Ta-
hydroxysitosterol ) ,

k&Y 6 CuoH, 0, A AE(EN) ., HE
50 109% iR/ £ B i £, 7R J2 e b o 5241
B, EEIMNE K 254 nm F1 365 nm T N1
S RN, BEEm S B-4F & BEAR ME W AE TCL
X RE = O R (A i ks S B T ik
LR TR A e/ TN R ) e | BR B-4% 5 B A 1 i
M RAE— 30, A H B A — A BE 80, B i B (o A
], DR e iz Ak & W R B-4% S B

&% 7 CH,LO,, HEMAE(HEN) ., Hi
] 10% B IR/ B W 60, 7E 2 M B AR
PA—PF A . ESI-MS m/z: 175.1 [M+H]*,'H-NMR
(400 MHz, CDCl,) &: 4.87 (1H, brd, J =
Hz, H-5), 4.34 (1H, dd, J = 5.8, 3.9 Hz,
H-3), 3.89 (1H, m, H-7), 2.81 (1H, d, J =
12.7 Hz, H-2a), 2.72 (1H, dd, J =12.7 Hz, 3.5
Hz, H-2b), 2.01 (1H, d, J = 9.8 Hz, H-4a),
1.97 (1H, d, J = 9.8 Hz, H-4b), 1.88 (1H, d,
J = 9.2 Hz, H-6a), 1.53 (1H, brd, J = 9.2 Hz,
H-6b),1.21 (3H, d, J = 6.1 Hz, H-8) ,”"C-NMR
(100 MHz, CDCL,) &: 169.9 (C-1), 36.6 (C-2),



1866 OO0 M W

41 %

66.1 (C-3), 29.7 (C-4), 73.3 (C-5), 38.7
(C-6), 62.1 (C-7), 21.5 (C-8) ., LA Fobi%ys
5k (Li et al., 2016) ' 3, 7-dihydroxy-5-
octanolide FEAS— F | HORs H U8 % 2~ 3, 7-dihydroxy-
5-octanolide

k&8 CH,0,, HEA(EN) ., Y
B 10% 6L/ B R R 6, 78 2R Lo s
PA—BF &, ESI-MS m/z: 287.1 [ M-H] ,'H-NMR
(400 MHz, Pyridine-d;) 6: 6.44 (1H, d, J = 2.2
Hz, H-4'), 6.34 (1H, d, J = 2.0 Hz, H-2', 6'),
5.47 (1H, d, J = 2.0 Hz, H-8), 5.45 (1H, d,
J = 2.0 Hz, H-6), 5.47 (1H, dd, J = 12.7, 3.0
Hz, H-2), 3.29 (1H, dd, J = 17.0, 12.8 Hz,
H-3a), 2.89 (1H, dd, J = 17.0, 3.1 Hz, H-3b) .
"C-NMR (100 MHz, Pyridine-d;) &: 80.4 (C-2),
44.0 (C-3), 197.6 (C-4), 165.6 (C-5), 97.1
(C-6), 168.8 (C-7), 96.6 (C-8), 165.4 (C-9),
103.4 (C-10), 119.2 (C-1"), 117.0 (C-2"),
148.3 (C-3"), 131.2 (C-4'), 147.9 (C-5"),
115.8 (C-6"), LA L6 3% %4 5 SCHik ( Zheng et
al., 2008) "1 5,7,3",5" -tetrahydroxy-flavanone &7
— 8, M ¥ RN 5,7, 3", 5 -tetrahydroxy-
flavanone

EW 9 CHO, , IRFE AR (HE), H
AR 10% R/ £ W0 W 0, R R R EA R
o, LG (6 ARG H A BE S, ESI-MS m/z: 167.0
[M-H] ,'H-NMR (400 MHz, CD,0D) &: 3.82
(3H, s, -OCH,), 7.43-7.40 (2H, m, H-2, 6),
6.80 (1H, d, J = 8.1 Hz, H-5) ., C-NMR (100
MHz, CD,0D) &: 122.6 (C-1), 115.8 (C-2),
151.7 (C-3), 146.2 (C-4), 117.4 (C-5), 123.6
(C-6), 168.8 (-COOH), 52.5 (-OCH,), Pk %
TR 5 Sk (8 F B SR, 2015) 7 vanilic acid &
AR — 2, WO S 32 O vanilic acid,

k& 10 C H,0,, HEMA(HE), H
WA 10% IR/ S 6, TR R B IR
FEEBTE &, ESI-MS m/z: 193.0 [ M-H] .'H-NMR
(400 MHz, CD,0D) &: 7.53 (1H, d, J = 15.8
Hz, H-8), 6.24 (1H, d, J = 15.9 Hz, H-7),
7.04 (1H, d, J = 2.2 Hz, H-2), 6.93 (1H, dd,
J=8.2,2.1Hz, H6), 6.78 (1H, d, J = 8.2
Hz, H-5), 3.74 (3H, s, -OCH,) ,”"C-NMR (100
MHz, CD,0D) &; 127.7 (C-1), 115.1 (C-2),

146.7 (C-3), 149.5 (C-4), 116.4 (C-5), 122.9
(C-6), 146.9 (C-7), 114.8 (C-8), 52.0
(-OCH,), 169.7 (C=0), VL g 5 Sk
( Toshihiro et al., 1999) H' caffeic acid methyl ester
HEAR —F Mok HUE 52 A caffeic acid methyl ester,
fkE¥ 11 CH, O, HEMA(HE), Hi
R 10% IR/ LB R (0, TR 2 M o 54T
o8 — B S, ESI-MS m/z: 159.1 [ M-H ],
'"H-NMR (400 MHz, CD,0D) &;: 3.53 (2H,t, J =
6.7 Hz, H-8), 2.27 (2H, t, J = 7.4 Hz, H-2),
1.59 (2H, d, J = 7.1 Hz, H-3), 1.54-1.49 (2H,
m, H-7), 1.37-1.32 (6H, m, H4, 5, 6),
“C-NMR (100 MHz, CD,0D) §: 177.8 (C-1),
35.0 (C-2), 26.1 (C-3), 30.6 (C-4, 5), 26.9
(C-6), 33.7 (C-7), 63.0 (C-8), Lk Jeilk %t
5 3CHK (Tani et al., 2009) H' 8-hydroxyoctanoic acid
FEA— B, BOK 2L 2 4 8-hydroxyoctanoic acid,

4 w55k

A5 2R FH AL AR i W BRE 2 % ) 1L A 5 1 &
P 2 O T AT AP 0 BE, TP Rk A €35 | 8 2R b
BERE LH-20 (0385 55 53 25 15 AR X HoA 22 il o3 64T
TaEsifte, Ay s s s 11 MMeE Y, w1 3
A= 3 AR 1A EE A 4 A HAZRIE A,
Hrph LG9 1 f 2 ¥ E R A3 B A o B
B3 G 1.2.4.5.7.8.10 11 ¥ H KL
FIAEY) o B A9 3, 36Tz 25 A1) i k3 #
I B T LA K A 5 M 20 850 R I b X 36 97 Ik e | IR
V5 RS S8 R I 25 256 Ry 7 80, X TR e &
HEAT SCHR R A, & B0 4k A W) HL A B i AT R
WtE, (LAY 3 BoA YU AR Y IE v R A BE el
WAPR R e B e KB 38 ) I DRRE AR, I X% D-2F U 75
S0 RAE N LA PR B N, 38 HE I 1 A5 A R
NF-kBp65 A% 5% o7, Wk 55 A i 19 4 5 Bz, ik 7R
PLRIEME (FH/NIESE 2017) 4L &9 6 BA KT
AT RN TS AE T, L RT 2 = i 2 05 (LPS) 5
T J774A1 ELREAR TR K TL-10 A9 3% 1, 36
/INEAAR IR RN AR 6 DR 15 Pk [R] A 4 i % 2 R
PRI (SHP-1) 1% M, 306 4% %% 5% [ ( NF-xB ) i£ 88
(REk 45 ,2019) stk &9 9 EoA P 6 o4, I 6e
P SRR 25 0 TR B, X R BB e R e M S e A
WERITER (KB 2019) , DL EIRE 5%
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G 7E 25 R Y RGO B B A SN A B R X
A I AT AR W) A X 2e 4k 5 W Y B R He il

PRI Bt T BRSO 2% B R 25 1 T R A
HBEE T Fler 2kt
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