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[ Abstract ] Objective: To study the chemical constituents in 95% ethanol extract of the whole plant of
Camptosorus sibiricus and determine its antioxidant activity. Method; Compounds were isolated by a combination
of various chromato-graphic techniques, including column chromatography over silica gel and Sephadex LH-20 and
reversed-phase HPLC. Their structures were identified on the basis of physicochemical properties and spectral data
reported in the literature. Result; Eleven compounds were identified as trans-p-coumaric acid (1), trans-p-
coumaric acid 4-0-8-D-glucoside (2), cis-p-coumaric acid 4-0-B-D-glucoside (3), (E) -ferulic acid-4-0-8-D-
glucoside (4), caffeic acid methyl ester (5), ferulic acid methyl ester (6), syringic acid (7), syringic acid-4-
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0-B-D-glucopyranoside (8), protocatechualdehyde (9), vanillain (10) and syringaldehyde (11), respectively.
Conclusion; Compounds 3-11 are isolated from the genus Camptosorus for the first time. In the in vitro SOD-like

activity assays, compounds 7, 9-11 show an antioxidant activity with half maximal inhibitory concentration (1C,,)

values of 16.70, 11.70, 12.23 and 13.52 wmol - ™", respectively.
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TX100 H1/NAY Z2 2y G 2 0, vk 4 AL 2H (XD
K 25 1% %5 A BR 2 7] ) , Micromass Autospe-Ultima
ETOF % i %1% ( 25 [E Micromass 2\ &) ) , HP-5989 A
YA (35 [E PaloAlto 23 H] ) , Inova-400 %A% i 4t
Pt {% (5 E Varian /A 7)) ,Bichi Gradient Former
B-687 0 tft ¥ A €5 3% 1 ( % 16 Pharmacia /4 ) |
LC-10T %1 i 0 AH €4 3% {X (SPD-10A B 58 Hh A6 i)
fCHAR B HS A, SENCO B Jig 5 28 &AL (B

Camptosorus sibiricus; 95% ethanol extract; chemical constituents; structure identification;

HIAERHCA FRZA R ) , YMC-Pack ODS-A 2 il £ €4 4%
## (10 mm x250 mm,5 pm) ( HA YMC A # ) ,AB-8
R ALA NE Crrde e N = B AL TA BR A ] ) , MCI g
R A4 i (CHP20P, H A% =32 /A W) ) , LH-20 7 $2 19 J
B OPE BE I ( Sephadex LH-20, 32 Pharmacia 2
A ), 03 AR e R J ot Al (I 9 VAL T AR A
OS] o KU P Y e R R (WST-1, 2 = R AW
ARABRL T, HL S C0036) , # 4 | 4 I 14 4 fL, il
(Sigma-Aldrich 24 7] , #t 5 048K0684 ,SLBB1570V ) ,
ey £l R (I 2 4R AL 22 R A RS W
fit45- 20180518 ) o Jir A3 501 >y 43 v 4 k£ i 48

i INER 254 T 2017 4E 4 H W 3 4 & M T,
B L 2R 48 2 27 Bk 2 B v B2 24 B 0 & SR B A 24 U 4
AR A R Bk K @ A W 2ok 1 Bk Camprosorus
sibiricu ) I 4> %, AR A (No. 20170425) B 77 T
INARA 2P e i A 2%

2 REHE

TR R 42 5 (17,4 ke) , H 95% LB AN
PP H 3 UK, BRI 2 ho B HOMR 80 vk A R R
Ja ¥ HARE T K, H R LR A B3 W 0% [l
VIR 5 A BKAHER AL A (97 g) FIl LR & TR A LR oL
B(500 g) .

A T HEAT R ALB B AT 3 43 85, T 28 1K,
30% .1 ,50% Z BE A 95% £, W5 3F 45 B BE 3 B, U
JEINSE R 155 4 D255 AL ~ A4, A3(25.3 g)
4 43 AT E R A S AT €3, B R VR G ( U - H
FE50:1 ~0:100) , 755 A3-1 ~A3-5, A3-1(2.24 g)
2% Sephadex LH-20 #F 4 3if Uk i ( = & W - Bz
1:1) /85 A3-1-1 ~ A3-1-3, A3-1-2(210.3 mg) %4
TLC i # # )2 4 3% ( L TR L WR-95% LB 20 : 1 B
Jit), ) A HPLC il #% 4, 3% (& 40% CH,OH 1y
0.1% L RKE W) itk 15 254 9(9.7 mg) ,10
(8.4 mg),11(181.0 mg) ., A3-3 (540 mg) £ Jx tH
Cyg PR AT €0 3% A6 B R B ( Y BE-7K 0 ~ 100% ) 15 %]
A3-3-1 ~A3-3-4, A3-3-2(136 mg) 2k I A (0335 6
JEVEME (=@ P He-HEE20:1 ~0:100) 75 3] A3-3-2-
1 ~A3-3-2-3, A3-32-1(25.5 mg) % Sephadex LH-
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M ﬁ WOH

HPLC >l 2 €3 (%
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0. 1% £, 12 K W) 43 il 45
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7
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Fig.1 Structure of compounds 1-11

3 KT
a1 AeE S (HE); (+)ESI-MS m/z
187 [M + Na] " ;'H-NMR ( DMSO-d,, 400 MHz) §:

6.30(1H,d,J =15.6 Hz, H-8),7.53 (1H,d, J =
15.6 Hz,H-7) ,6.79(2H,d,J =8.4 Hz,H-3 ,H-5) ,
7.51(2H,d,J =8.4 Hz,H2 H-6), VI 535 X
mk([ 2] 16 & & R (trans-p-coumaric acid ) A X 4%
—3.

a2 HEIERKA; (+)ESI-MS m/z
349 [M + Na]';'H-NMR (DMSO-d,,400 MHz)§:
6.40(1H,d, J =15.6 Hz, H-8),7.53 (1H,d, J =
15.6 Hz,H-7),7.04 (2H,d,J =8.4 Hz,H-3,H-5) ,
7.63(2H,d,J=8.4 Hz,H2 ,H-6) ,4.93(1H,d,J =
7.4 Hz,H-1") ,3.16 ~3.48 (4H, m, H-2'-5") , 3. 69
(1H,d,J =11.6 Hz, H6'a),3.47 (1H,d, J =
11.6 Hz,H-6'b) , "C-NMR ( DMSO-d,,100 MHz) §:
167.4(C9),159.1(C4),143.5(C-7),130.4(C-2,
6),128.9(C-1),117.2(C-8),116.7(C-3,5),107. 1
(C2,6),100.4 (C-1"),77.5(C-3"),77.0(C-5"),
73.7(C-2"),70.2(C4") ,61.1(C-6"), VI F¥rY
SCHR[ 10 ] #3828 4-0-B-D-1ik I 7 % 5 11 (trans-

- 170 -

p-coumaric acid 4-0-8-D-glucoside ) #{#E — 2 ,

EW3 HEILERKHA; (+)ESI-MS m/z
349 [M + Na]*;'H-NMR ( DMSO-d,, 400 MHz) §:
7.67(2H,d,J=8.0 Hz, H2 ,H-6) ,6.99(2H,d, ] =
8.0 Hz,H-3,H-5) /57 AA'BB' (& REG (21, b
&Y 3 56 2 090 kI = E W AL, A
[l Z AbFEFA &9 3 19 H-T F1 H-8 43 51l 4% B il 1 %
T A8, -0.85 Fl —0.56 ppm, H 184 % B AN, 8.
5.84(1H,d,J =12.4 Hz, H8),6.68 (1H,d, J =
12.4 Hz, H7) #£ R 46 & 9 3 R =L 4 1. 4.90
(1H,d,J=7.2 Hz,H-1") ,3.14 ~3.36 (4H,m ,H-2'-
5),3.69(1H,d,J=10.8 Hz,H-6"a) ,3.46(1H,dd,
J=10.8,5.6 Hz,H-6"b) >y B-D-Ik I 7 %5 b 5 T 15
5, "C-NMR(DMSO-d,, 100 MHz) §:168.2(C-9),
158.1(C-4),138.4(C-7),131.8(C-2,6),129.4(C-
1),116.9(C-8),116.0(C-3,5),100.6(C-1") ,77.5
(C-3'),77.1(C-5") ,73.7(C-2"),70.1(C-4") ,61.1
(C-6") o DL BB S Sk [ 11 ] 408 0 =0 %) & B
4-0-B-D-; M5 75 % #4F (cis-p-coumaric acid 4-0-8-D-
elucoside ) it £ 5 — 2,

kEaEma BT EHA; (+)ESI-MS m/z
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379 [M + Na]*;'H-NMR ( DMSO-d, , 400 MHz) 5.
3.81(3H,s) W A EJFFES,7.29(1H,d, J =
1.9 Hz,H2) 7. 11 (1H,dd,J =8.0,1.9 Hz,H-6),
7.11(1H,d,J =8.0 Hz,H-5) /547 ABX {4 R4 17
76,6.45(1H,d,J=16.0 Hz,H8),7.45(1H,d, J =
16.0 Hz, H-7) 2 — Xf & 20 X8 T+ 17 5. 4. 96
(1H,d,J=6.8 Hz,H-1") ,3. 14 ~3.48(4H,m,H-2'-
5'),3.66(1H,d,J =12.0 Hz,H-6"a) ,3.47(1H,d,
J=12.0 Hz,H-6"b) 3y B-D-Nk I 5 %5 i I 15 5 o
“C-NMR ( DMSO-d,, 100 MHz) §: 167.0 ( C9),
149.6/(C-3),148.5(C-4) ,143.7(C-7),129.1(C-
1),122.3(C-6),115.5(C-8),115.0(C-5),111.6
(C-2),101.6(C-1"),77.6(C-3") ,77.3(C-5") ,73.6
(C-2"),70.1(C4"),61.1(C-6"),56.2 (OMe-3),
DA 85t 5 Sk [ 12 ] Hiz 38 B 8 % 4-0-B-D-Nik i 4
Wi [ (E) -ferulic acid-4-0-8-D-glucoside ] i) ¥
—,

&S JTes & (ZmE); (+)ESI-MS m/z
217 [M +Na] " ;"H-NMR( CH,0D,400 MHz)§:7. 46
(1H,d,J =15.6 Hz,H-7),6.96 (1H,s, H-2),6.85
(1H,d,J=7.2 Hz,H-6) ,6.71(1H,d,J =7.2 Hz H-
5),6.17 (1H,d,J = 15.6 Hz, H-8),3.68 (3H, s,
OMe-9) . LA I $#g 5 SCik [ 13 ] 4238 i ok @2 B s
(caffeic acid methyl ester) F %04 —Z( .

fkawe HERRY; (+)ESI-MS m/z 231
[M + Nal]",247 [M + K] " ;'"H-NMR ( DMSO-d, ,
400 MHz)§:7.46 (1H,d, J = 16.0 Hz, H-7),7.22
(1H,d,J =1.6 Hz, H2),7.03 (1H,dd, ] = 8.2,
1.6 Hz,H-6) ,6.76 (1H,d, J = 8.2 Hz, H-5),6.26
(1H,d,J =16.0 Hz, H-8),3.81 (3H,s, OCH,-3),
3.61(3H,s,0CH,-9) . DI ¥4 5 SClik [ 14 ] i
4 BT 24 8 H BE ( ferulic acid methyl ester) [9 % 4
—5,

&7 s (F B (+)ESI-MS m/z
221 [M + Na] " ;'H-NMR ( DMSO-d,, 400 MHz) §:
7.25(2H,s,H-2,6) ,3.82(6H,s,2 x OMe) ; "C-NMR
(DMSO-d,,100 MHz) §:120.7 (C-1),107.4 ( C-2,
6),147.6(C-3,5),140.8(C-4),166.8(C-7),56.6
(2xOCH, ), DL E# S SCik[15] il T /MR
(‘syringic acid) BY%HE —F .

k&8 HaTEREA; (+)ESI-MS m/z
383 [M + Na] " ;'H-NMR ( DMSO-d,, 400 MHz) §:
7.21(2H,s,H-2,H-6),5. 11 (1H,d,J =7.2 Hz, H-
1'),3.19 (1H, m,H2),3.20 (1H, m, H-3) , 3. 11

(1H,m,H-4),3.39(1H,m,H-5),3.58(1H, m,H-6’
a),3.06 (1H, m, H-6'b),3.79 (6H,2 x OCH, ),
"C-NMR (DMS0-d6,100 MHz)§:125.6(C-1),107.3
(C-2),152.2(C-3),138.2(C4),152.2(C-5),
107.3(C-6),101.9 (C-1"),74.2 (C-2"),77.4 (C-
3'),69.9 (C-4"),76.6 (C-5"),60.8 (C-6"),56.3
(2 xOCH,) . LA 8 5 SCHk[ 16 J 4B 19 T 7 R -4-
O-B-D-Nit, Mg 75 #j #% 4 ( syringic acid-4-0-8-D-
glucopyranoside ) 1Y 58 — 3 .

a9 46 JCE Bk K EI-MS m/z 138
[M]";'H-NMR ( DMSO-d,,400 MHz)§:7.33 (1H,
d,J]=2.0 Hz,H-2),6.96(1H,d,J =8.0 Hz,H-5),
7.32(1H,d,J =8.0,2.0 Hz,H-6),9.75(1H, s, H-
7) ;“C-NMR ( DMSO-d,, 100 MHz) §:130.8 (C-1),
114.8(C2),146.1(C-3),152.1(C-4),115.9 (C-
5),124.2(C-6),190.9 (C-7), DL I %4z 5 ik
[17 ] 438 i) JR JL 25 BE ( protocatechualdehyde ) ) £ H&
—#.

EY 10 TTEFIRES & (L) s EI-MS m/z
152 [M]*;'H-NMR ( DMSO-d,, 400 MHz) §: 7. 32
(1H,d,J=2.0 Hz,H-2) ,6.84(1H,d,J =8.0 Hz, H-
5),7.32(1H,d,J =8.0,2.0 Hz,H-6) ,9.73(1H,s,
H-7),3.86 (3H, s, OCH, ); "C-NMR ( DMSO-d,,
100 MHz)5:128.1(C-1),108.2(C-2),147.0(C-3) ,
150.8(C-4),114.2(C-5),127.2(C-6),190.8 ( C-
7),55.8(0Me) . LA b &4 5 SCHk [ 18 ] 411l i & &
¥ (vanillain ) f)#0HE — 38,

A 11 R A TCE B KK s EI-MS m/z 182
[M]*;'H-NMR(DMSO-d, ,400 MHz)§5:7. 10(2H,s,
H-2,6),9.71 (1H,s, CHO),3.86 (6H,s, CH,0-3,
5)o VBBl S S [19] mEMT FE
(syringaldehyde ) (9 088 — 3% .

4 mEAELFEH

SCHR B M LR 4 2 BB U 4y B A5 5
14 1L 2% My 7Y e ) 288 R I R 2 1 4, B Y I 1 T R
H H AR A A ) B A T (SOD) #8315 P, mT AE 2
LLBR 4 R X6 I A A 2 M DK B 2 B R A7 Ay ) I
SRz —0 R o B A5 B B AL A W kAT T
AT AT P O 2 [ 26 4R Ak W) B fE i (SOD-Like)
TG M I3 SR 1T K W PR g ek (WST ) -1 ) it
217 100 mmol - L' #5 I #4100 mmol - L' Z,
TR 2R R, 25 mmol - TN WST-1 fiii A #
50 mmol- L~ F R £k 2% o (pH 10.2) , B )5 , 43 51
T 23 B R1100 mol « L™ (i35t & 4 0 4 1 22
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E (Y5 DMSO ¥ fiff 22 vh 5 W e 5 20 Wk B2 ] B i
R RZs (X IR) 37 C KA b E 10 min, UL
J& AR BE R 58 pmol - L' Yy 1 I 4 4R Ak il 7E
37 COKW L UkEei & 20 min, )5, A 35% W4k
PR 7E450 nm Qb I 2% 375 U Y 28 b O B S g 45 R
KUAEW 7,9 ~ 11 ¥ WA — & Ml v, 2 m
W B O(IC, ) 4> Bk 16.70, 11.70, 12.23,
13.52 pmol - L™"; BH 7 X M8 4/ & E iy 1C;, N
3.70 wmol - L', H: fib 1k & ¥ ¥y oF % B 3%
(IC4 >50 pmol-L7")
5 itig

g5 LT IR AW IE N A 1L R 4 B O BEAR B P
SrEARE 9 MEAY 4 S B ABURRTEE, Hrd,
HFEBREEYE LA (), FRE(10), T FRE
(1) ARG T HmR(7) o Ryt A G
P, IC, 4% W Sk 11.70, 12.23, 13.52 A
16.70 wmol- L™" s fk & My 45 b v I 3 3 Bl Bl 45 1k
FeAb B Wy R A A LR R S 3 T bt A AR TE
(ICg >50 pmol-L~") o #fE 0 J5 K 7] §€ 55 SOD-Like
PR B A BT ¢, BRI AL & 9 40 T v 9 I e
RN SRS T RSN SRS T4 S8
Sy JE 1 A8 B B FE R Y 45 0 0 S A T P A
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