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[(HE] BB gy Bk A SRR LR B A 3 15K ( Camptosorus sibiricus) #) i 1 42 B 8841, J& — B B 8] % A 285, A Al
O T 2L LB 04 25 W TG PR A 5 32 B2 4R AR A 1l B S A 6k AR 2 A B AT Y AR AR L SRR AN R SE A . IR
X aek LR 19 £ 2 00 HEAT R G040 L D2 ) BT B Bl 1 A B R S HCAR S o o R R S 2 W ok R R T R A, A R 2D 1 24 B
N FE 43 T ) 3k L3R AR A B AR AL B it AL 22 AR o TR < SR H Ak SR A, ODS JF A , Sephadex LH-20 A% DL & 2 A i 5%
TRUAR €2 3% V5 08 b LU BR K B A AT A 2 O 1 a3 B o AR LA M BT A I B R S G S . R AR R 10 M s
Yy, 45 59 % 2 S (TE ) 9-hydroxymegastigma-4 , 7-dien-3-on-9-0-8-D-glucoside (1) , bridelionoside F (2), (3R,5S,6S,7E,9S)-
megastigman-7-ene-3,5,6,9-tetrol 9-0--D-glucopyranoside(3) ,(6S,7E,9R) -roseoside (4) , (35,55,6R,9R ) -3-hydroxy-5,6-epoxy-
B-10n0l-9-0-B-glucopyranoside (5) ,6,9-dihydroxy-4 ,7-megastigmadien-3-one (6 ) , elaphoside A (7) , ptelatoside-A (8) , n-butyl-a-B-D-
fructofuranoside(9) , dibutylphthalate (10) . £5i : B XK Wi INBRJE /- 3 2k 59 1~ 10, Ll LALE W E st — B+ 5 T
LLBR 189 b 22 18 4 AL, Sy &6 JF i R a1 A 4 9% R0 R AL T % 52 3 B
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Chemical Constituents of Water Extract from Camptosorus sibiricus
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[ Abstract | Objective; Campiosorus sibiricus is a kind of herbal medicine and famous folk medicine.
However, the bioactivities or pharmacological effects of the C. sibiricus remain to be unclear. Therefore, it is
necessary to make a systematic study on chemical constituents from C. sibiricus, so as to further study its potential
medicinal value, and provide certain chemical basis and foundation for the comprehensive development and the
search for pharmacological activity. Method; Various column chromatographic technologies, (‘silica gel,
Sephadex LH-20 and ODS column chromatography) as well as HPLC were adopted to separate chemical constituents
of C. sibiricus extract. The structure of the purified compounds was elucidated by nuclear magnetic resonance
(NMR ) and high-resolution electrospray ionization-mass spectrometry ( HR-ESI-MS ). Result: Totally 10
compounds have been isolated from water extract of C. sibiricus. By spectroscopic methods, they were elucidated as
7-dien-3-on-9-0-8-D-glucoside (1), bridelionoside F (2), (3R, 5S, 6S, 7E, 9S) -megastigm, an-7-ene-3,
5, 6, 9-tetrol 9-0-8-D-glucopyranoside (3), (6S, 7E, 9R) -roseoside (4), (3S, 58, 6R, 9R) -3-
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hydroxy-5, 6-epoxy-B-ionol-9-0-B-glucopyranoside (5 ), 6, 9-dihydroxy-4, 7-megastigmadien-3-one ( 6 ),
(3R, 6R, 7E, 9R) -3, 9-dihydroxy-4, elaphoside A (7), ptelatoside-A (8), n-butyl-a-B-D-fructofuranoside
(9), dibutylphthalate (10) based on physical and chemical properties. Conclusion; All compounds were
obtained from C. sibiricus for the first time. The discovery of these compounds further enriched the chemical

constituents of C. sibiricus, and provided experimental and scientific basis for the comprehensive development and

utilization of C. sibiricus.
[ Key words |
D-glucoside; bridelionoside F

T IR, 4% S R G P A R O BR A R
# (Aspleniaceae ) i 111 5k J& ( Camptosorus ) ¥& ) 1o 111
Wk ( Camptosorus sibiricus ) B # | 4%, A T iF 4k
300 ~2 000 m FYBASHEAN T A BRI SE, 3257
TIRE R L AR PEAE NS AR KL IR LR A
Mo, o3 A Tl H AR S AR S W m AR X o 1Lk
y RAI 2, 25 FHER A7 S i b 4 5 HLA 0 i A,
R ML A 5 A DR, i IR b T30 97 1A PAD 2 1 Tk A
R T M B 2 B A AT e L X TR YT T
S SOV AR AL R ST A R G 3 A O
A2 A S BT IR , HOok S H i AE WA RS T L A DL R AR AR
TEMR 5 B A 575k E L WAL= W BT 259 . S
ST Y B P A8 0 AT PR AP T B B o A
TR TEE E ATSUR PR L AT kB
FCEAT kR R 2 BTV 286 i A8 A B UL o A e 22
B E AR 0 e R AR S S A D A R
A 3 X8 /)N B g A TURTT AV S  BEL 1k /0N S 9 140 % 7% 01
ARG S RSO 0 it 20 2 b R A6 IR IR 6 4 1l A Y
B VE W R I R R I I R AR A

H AT 1k, B A AT 3 i R A 27 o3 A A B T
PERFSE R IE B /D, B2 B A LR M B RS
Wy, FLH: 2 %0 iy Bl R IR SCRRBIE R &
Ik LBk Y 4 7 X 22 O & T s HY I AR [l 4
B, AR PRASER BOK 32 BT 208 SO W, 7408 1 22 Fob
35 7 B BRSNS K 52 Y 34T 0 B i T 2 M ik
R H AN 53 8t WAL B W AT R M, VIR R
BT IR Y AR R G R 0 i LR A A A AT R G F
Y, W1 BR S AT 45 A4 B A L Ik B 1 SR A S
Yy, g ) B HC 24 2508 o il AR e o Bk ) 5 B
TFARFI o %3 gk K S BORY T T s A SO 4T &
S O Or o, N e A 2 10 MM S W, o
2 E S (TE ) 9-hydroxymegastigma-4 , 7-dien-3-on-
9-0-B-D-glucoside (1) ,bridelionoside F(2), (3R,5S,
6S,7E,9S) -megastigman-7-ene-3,5,6,9-tetrol 9-0-3-
D-glucopyranoside(3 ), (6S,7E,9R) -roseoside (4 ) ,

Camptosorus sibiricus; water extract; (7E) -9-hydroxymegastigma-4, 7-dien-3-on-9-0-8-

(35,55,6R,9R) -3-hydroxy-5 , 6-epoxy-B-ionol-9-0-8-
(5), 6, 9-dihydroxy4, 7-
megastigmadien-3-one ( 6 ), elaphoside A (7 ),
ptelatoside-A (8) , n-butyl-a-B-D-fructofuranoside (9 ) ,
dibutylphthalate (10)
1 #ra

MCP 500 #YjE %% 3% 4% ( Anton paar) ; V-550 7l
21T IG5 4Y , FI/IR-480 Plus Fourier Transform
RIZT b 3% I (Jasco ) s AV-400 7 I ¢ f ( 5 +
Bruker /A ] ) s LC-6 AD % f 43 H7 2 il £ W AH €5 3% A
(BN E AR A ) ; COSMOSIL 5PYE Packed
Column (10 mm x 250 mm, Nacalai Tesque 2\ & ) ;
1290 AU m SOOAH (354, 6540 PUZAT HR K K AT IS
1) J5 335 (26 [ 22 SEAS BB 24 7)) 5 KQ5200B # J 74 ij
TEveas (M AR A RA F) s AL-204 BUH 1)
B R [ MR - R 2% ( B ) AR A H ]

ODS( HZAR YMC 2 m) A=), HE @35 502 (5%
FRE I (35 8 Mg PR AL T A2 5) , LH-20 B3 N 4
BB EE BE ( Sephadex LH-20, 22 [E Pharmacia 2\ A ) ,
Il (A5, IR & EAF ), S (36 E B
2] HA o B iR Kok B R EDOE R RN R A
FRAT .

i IR T 2013 4E 7 F R A T Rg 4 KB 1T, i B
T K7 245 25 e ol Ol M 2804 4 Sl R AR R BHAE ) 3 L
W% ( Camptosorus sibiricus) ({0 b 4> ¥  FRARFAET
N v B 24 R [ o v B 24 B AR BE S ST T
2 RESE

BTt IR B4R 5.0 kg, 1S AR
JK RSB0, 15 7K W 6 5 455 22 30 min, 8] HY 259K, H
SR 3 W, B2, BRI LA R VR 4 L S
P ERF L 1.067 kg, HUEIRT 980 g HIIE T BEZE
WU, 15 3 0 T B A2 OGRS, 3= 8 120 g HUIE T BEER
ALHYRE 107 g, IR 200 g(60 ~ 100 H) #E4E, fif
e 1 kg (200 ~300 H ) 3% ik Jie , — 5 H g - e
(1:0~0:1) %% BE PRI, TLC &I 2 47 & IR 45 5] 10
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A4y Fr. F ~ Fr. O, Fr. L 2 ODS A {6 3% H fiz-sK
(1:0 ~0: 1) BhEEVEE,40% FFEE /K w3 206 19 9 43
e B AR 4l 4k, B4 HPLC (35% W B2 K, o
56.1 min) B 24L& 4 1(10. 0 mg) ,Fr. K 28 ODS #&
B EE- K (1:0 ~0: 1) B8 BV, 40% 2K o
VBN R MU 4 3k B A 4l b, 42 HPLC (20% H i
JK ,t, 109.0 min) 5 E| L &4 2(17.4 mg) ,Fr. ] &
ODS A A G FHEE- /K (1:0 ~0: 1) B BV, 30% HI
P K PR T R 9 3L o aok B IR AL 4l A AR B 2 A4 A
OB, ¥4 A F£ HPLC (23% WEE K, ¢, 53.4,
63.7,83.34,102.6 min) 4 % B k&9 3
(34.0mg), 4 (10.0 mg), 5 (180.0 mg), 6
(30.0 mg) ,#5 4> B F- £ HPLC (80% H & /K, ¢,
38.7 min) 3B L5 W 9(59.5 mg) , Fr. T 2838 BE it
FE4lifk , B2t HPLC (32% W EK ,¢, 31.9,39. 2 min)
R G 7 (3.0 mg) ,8(3.5 mg) ,Fr. N £
HPLC(80% H FE 7K, ¢, 33.2 min) 15 ] {k & % 10
(2.8 mg),
3 LT

&1 Jofaiiik , HR-ESI-MS m/z 371. 206 8
[M+H]", 47K C H, 0, RMEFE Q =5,
IR % & 75 A F8 56 W0 (3 326 em ™), UL 1 1
(1654 em ™) f4 45 fiF W2 Y 1% ' H-NMR (400 MHz,
CD,0D) ,5:1.96 (1H,d,J =16.4 Hz,H2ep) ,2.36
(1H,d,J=16.4 Hz,H-2ax) ,5.79(1H,s,H-4) ,2. 61
(1H,d,J=8.8 Hz,H-6) ,5.57(1H,dd,J =15.2,6. 4
Hz,H-7),5.68(1H,dd,J=15.6,9.2 Hz,H-8) ,4.29
(1H,m,H9),1.19(3H,d,J =6.0 Hz,H-10),0.93
(3H,s,H-11),0.91 (3H,s,H-12),1.85(3H, s, H-
13),4.18(1H,d,J =8.0 Hz,H-1 of Glc) ., "C-NMR
(100 MHz, CD,0D), §:35.9 (C-1),47.4 (C-=2),
198.2(C-3),125.1(C-4) ,162.3(C-5) ,54.8(C-6),
127.5(C-7) ,136.9(C-8) ,74.9(C-9) ,21.0(C-10) ,
27.0(C-11),27.6 (C-12),23.2(C-13),101.1 ( C-
1'),73.9(C2"),77.0(C-3"),70.1(C-4") ,77.0( C-
5'),61.2(C-6") o LA I8l 55 Sk [ 7 ] i 38 i) B £
2k 0k (7E ) -9-hydroxymegastigma-47-dien-3-on-9-0-8-
D-glucoside — Z, i # & &% L & ¥~ (TE)-9-
hydroxymegastigma-4 , 7-dien-3-on-9-0-8-D-glucoside,
ZA AW R JE A T o B AR R

a2 ik, HR-ESI-MS m/z 411. 199 3
[M+Na]", 43 FH CoHy, Of , RFIEE Q =4,
IR % /R A B W M (3 374 em ™), BUEE I Ik
(1 641 em ") fY4RAF W2 0ic % ' H-NMR % (400 MHz,
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CD,0D),5:1.37,1.87 (2H,H2),3.86 (1H, m, H-
3).,3.88(1H,m,H4).6.11(1H,d,J = 16.0 Hz, H-
7)) 5.62 (1H,dd,J =16.0,8.0 Hz, H-8),4.45
(1H,m,H-9),1.37(3H,d,J =8.0 Hz, H-10),1. 11
(3H,s,H-11),1.07 (3H,s,H-12) ,1.87 (3H, s, H-
13),4.43 (1H,d,J = 8.0 Hz, H-Gle-1), “C-NMR
(100 MHz,CD,0D) ,8:37.9(C-1) ,41. 8(C-2) ,68. 1
(C-3),72.7(C4),129.3(C-5),142.3(C-6) ,128. 8
(C-7),138.6(C-8),78.0(C-9),21.2(C-10),28.0
(C-11),30.5(C-12),20.1(C-13),102.6 (C-1") ,
75.5(C-2"),78.2(C-3"),71.5(C-4"),78.1(C-5"),
62.6 (C6"), LI E &4 5 Cmk [8] i i 1Y
bridelionoside F — 2, # # & Z bk & ¥ N
bridelionoside F,iZ 1t & %) 1 X % J&@ A5 4 53 25
(GE

ket 3 Tk, HR-ESI-MS m/z 415.211 9
(M +K] . 37 CyH, O, RIEFE Q =3,
IR 3% 78 A B8 FE W 0 (3 277 em ™), B I 1L
(1655 em™") M4 5 4iF W2 Wi e ' H-NMR (400 MHz,
DMSO-d;),8:1.25(1H, dd, J = 10.4,3.6 Hz, H-
2ep),1.48(1H,m,H2ax),3.64(1H,m,H3),1.57
(IH,m,H4),5.97(1H,d,J =16.0 Hz, H-7) Fi
5.72(1H,dd,J =16.0,7.6 Hz,H-8) ,4.25(1H,m,
H9),1.20(3H,d,J =6.0 Hz,H-10),0. 73 (3H, s,
H-11),1.05(3H,s,H-12) ,1.01(3H,s,H-13) ,4. 15
(1H, d, J = 7.6 Hz, H-Gle-1 ), “C-NMR i&
(100 MHz,DMSO-d,),8:40.5(C-1),45.8(C-2),
62.8(C-3),45.2(C4),75.9(C-5),77.0(C-6),
132.8(C-7),131.8(C-8),76.3(C-9),21.5(C-10)
27.1(C-11),27.2(C-12),25.8(C-13),100.9 ( C-
1'),73.8(C-2"),76.7(C-3"),70.3(C4") ,77.0(C-
5'),6(C-6") . LLE¥cdE 5 SClk[9 ] 4B 19 (3R,5S,
6S,7E,9S) -megastigman-7-ene-3,5,6,9-tetrol 9-0-8-
D-glucopyranoside — E(, H #fi % % b &9~ (3R,5S,
6S,7E,9S) -megastigman-7-ene-3,5,6,9-tetrol 9-0-8-
D-glucopyranosid , iZ Ak & ¥ B W% & W) 03 15
(GE

e 4 otk , HR-ESI-MS m/z 387. 201 4
(M+H]" . 707K CoH, O, REHE Q =5,
IR 7R A ¥ 56 W 0l (3 388 em ™' ), WL GE W UL
(1653 em™") [ 48 F W% Wi 1% ' H-NMR ( 400 MHz,
DMSO-d,),6:2.05 (1H,d, J = 16.8 Hz, H-2ep),
2.42(1H,d,J = 16.8 Hz, H-2ax),5.79 (1H,d, J =
8.8 Hz,H4),5.76 (1H,d,J =15.6 Hz,H-7),5.74
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(1H,dd,J=15.6,5.6 Hz,H-8) ,4.33(1H,m,H-9) ,
1.18(3H,d,J =6.4 Hz,H-10),1.81(3H,s,H-11),
0.93(3H,s,H-12),0.92(3H,s,H-13) ,4. 17(1H,d,
J =8.0 Hz, H-Gle-1), "C-NMR (100 MHz, DMSO-
dy),5:40.9(C-1),49.4(C-2),197.4(C-3),125.7
(C-4),164.0(C-5),77.9(C-6) ,130.3(C-7) ,133.2
(C-8),74.6(C-9),20.9(C-10),18.9(C-11),23.0
(C-12),24.1(C-13),100.9 (C-1"),73.7(C-=2"),
76.8(C-3"),70.0(C-4"),76.8(C-5") ,61.1(C-6"),
DL s 5 SCHR[ 10 J 438 19 (6S,7E,9R ) -roseoside
— 50, Wl 2 Z AL G Y (6S,7E,9R) -roseoside, %
E W E R M ZIEAEY) o 5155,

ket s Wik, HR-ESI-MS m/z 411. 199 2
[M+Na]", 455N C,H, O, NMUFE Q =
4, IR /R A BB MU (3 361 em ™), XU I L
(1662 cm™") Y 45 4iF W% Wi 1% ' H-NMR (400 MHz,
DMSO-d, ) ,5:1.53,1.44(2H,H-2),3.16(1H, m,H-
3),2.16,1.43(2H,H4) ,5.87(1H,d,J =15.6 Hg,
H-7),5.56 (1H,dd, J =15.6,6.8 Hz, H-8),3.59
(1H,m,H-9),1.17(3H,d,J =6.0 Hz,H-10) ,0. 85
(3H,s,H-11),1. 10 (3H,s,H-12),1.05(3H, s, H-
13),4.17(1H,d,J =7.6 Hz, H-Gle-1), “C-NMR
(100 MHz, DMSO-d, ), 8:34.3(C-1),46.9(C-2),
62.0(C-3),40.7(C-4),65.9(C-5),68.7(C-6),
126.3(C-7),135.4(C-8),74.5(C-9),20.7(C-10),19. 8
(C-11),24.7(C-12),29.4(C-13),101.0(C-1") ,73. 7( C-
2'),76.8(C-3"),69.7(C-4"),76.8(C-5") ,60.7(C-6"),
PLE s 5 SCHk [ 11 ] 4238 (19 (35,58, 6R, 9R ) -3-
hydroxy-5, 6-epoxy-B-ionol-9-0-3-glucopyranoside — %§,
W & 1z & W R (38,58, 6R, 9R ) -3-hydroxy-5,
6-epoxy-B-ionol-9-0-B-glucopyranoside , Z AL & ¥ B YK
BT AR E

A6 EAa ik, HR-ESI-MS m/z 225. 149 5
[(M+H] ", 507 C H,0,, RIFIE Q =4,
IR 7% A ¥ 3£ 0% 0t (3 366 em '), Wk W% Ik
(1 663cm ") [ 45 fiF % Wi %' H-NMR (400 MHz,
DMSO-d,),8:2.36 (1H,d, J = 16.4 Hz, H-2ep),
2.06(1H,d,J=16.4 Hz,H-2ax) ,5.77(1H,s,H4) ,
5.64(1H,d,J =16.0 Hz,H-7) f1 5.68 (1H,dd,J =
16.0,4.4 Hz,H-8) ,4.18(2H,m ,H9) ,1. 11(3H,d,
J=6.0 Hz,H-10),0.91(3H,s,H-11),0.93(3H,s,
H-12),1.81(3H,s,H-13) ,4.89(1H,s,6-0H) ,4. 71
(1Hs,9-OH), “C-NMR ( 100 MHz, DMSO-d, ), §:
40.9(C-1),49.3(C-2),197.4(C-3),125.5(C4),

164.4(C-5),77.8(C-6),135.9(C-7),127.9(C-8) ,
66.1(C9),24.1(C-10),23.9(C-11),23.0(C-12),
19.0(C-13) o LA E%eHs 5 3Cwk [12 ] B K 6,9-
dihydroxy-4 ,7-megastigmadien-3-one — F( , ¥ #fi '€ 1%
&Y~ 6,9-dihydroxy-4 , 7-megastigmadien-3-one,,
AL S E B ALY T B AR R

WwEYT AR, HR-ESI-MS m/z 467. 152 4
[M+Na] "o 23730 CH, 0, , NEFIE Q =6,
IR B 7~ A F 3 0 dk (3 390 em ™' ), R 1% Uk
(1655 em ™) (1) 4 fiF W% Y 1% ' H-NMR (400 MHz,
DMSO-d;),8:6.67 (1H,dd,J =17.6,11.6 Hz, H-
7),5.69(1H,d,J =17.6 Hz,H-8),5.13 (1H, d,
J=11.6 Hz,H-8) ,7.38(2H,d,J =8.4 Hz,H-2,6) ,
7.03(2H,d,J =8.4 Hz,H-3,5),4.97(1H,d,J =
7.2 Hz,H-Glc-1") ,4.48(1H,d,J =8 Hz,H-Gle-1"")
G391 R 2 A AR o R 1 S, IR RS S A
WEW] D-# 45 ¥5 ¥ B-#g AL, "C-NMR (100 MHz,
DMSO-d),68:157.1(C-1),116.5(C-2,6),127.1
(C-3,5),131.0(C4),136.1(C-7),112.3(C-8),
99.0(C-1"),76.2(C-2"),82.9(C-3"),69.4(C4"),
74.9(C-5'),60.6 (C-6"),104.7 (C-1"),76.9 ( C-
2"),77.0(C-3"),69.6(C4"),75.9(C-5") ,60. 6 ( C-
6") o LA LA 5 30k [[13 ] 4B B elaphoside A —
B, WO 2 Z AL A Y R elaphoside A Z AL G P IR
A% g HE ) o B A 3

EY 8 Bk , HR-ESI-MS m/z 437. 142 2
[M+Na]", 43FHh CyH,0,,, R Q =6,
IR 3% 7% A7 F 26 W i (3 344 em ), XUHE I Uk
(1669 em™") [y 485 fF W% Ui 1%, H-NMR (400 MHz,
DMSO-d;),6:7.40(1H,d,J =8.8 Hz,H-2,6),7.03
(1H,d,J=8.8 Hz,H-3,5),6.65(1H,dd,J=17.6,
11.2 Hz,H-7),5.68 (1H,d,J =17.6 Hz,H-8),4§,
5.14(1H,d,J =11.2 Hz,H-8),4.81 (1H,d, J =
7.2 Hz,H-Gle-1") ,4.17(1H,d,J =6 Hz,H-Glc-1")
3 93 DA T A D g R S 15 T, AR LR S AR
WEW D-% % B ¥ 4 B-# B, “C-NMR (100 MHz,
DMSO-d; ) ,6:157.2(C-1),116.4(C-2),127.3 (C-
3),130.9(C4),127.3(C-5),116.4(C-6),136.1
(C-7),112.3(C-8),100.4 (C-1"),73.2(C-2"),
76.5(C-3"),69.9(C4"),75.8(C-5"),68.0(C-6"),
103.3(C-1"),70.6 (C-2"),72.5 (C-3"),67.3 (C-
4"),64.9 (C-5") . LA F¥ds 5 3cuk [ 14 ] 38 /Y
ptelatoside-A — 3, # 1 '€ 1Z L& 9 7 ptelatoside-A ,
AL S E B T B A R
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