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Chemical constituents from rhizome of Matteuccia orientalis

SHAO Peng'*?, ZHANG Xue" % LI Chang" %, SONG Ying"?, WANG Nai-li""?, YAO Xin-sheng'**

1. College of Traditional Chinese Materia Medica, Shenyang Pharmaceutical University, Shenyang 110016, China

2. Key Laboratory of Structure-Based Drug Design & Discovery of Ministry of Education, Shenyang Pharmaceutical University,
Shenyang 110016, China

3. Institute of Traditional Chinese Medicine & Natural Products, College of Pharmacy, Jinan University, Guangzhou 510632, China

Abstract: Objective To study the chemical constituents from 60% ethanol extract of the rhizomes of Matteuccia orientalis. Methods
Chromatographic methods were used for the isolation and purification. Structures were identified on the basis of spectroscopic analysis.
Results Eleven compounds were isolated from M. orientalis and identified as (+)-thunberginol C (1), (25)-5, 7, 3/,
5'-tetrahydroxyflavanone (2), naringenin (3), strobopinin (4), farrerol (5), leptorumol (6), cis-3, 5-dihydroxystilbene (7),
dihydropinosylvin (8), paeonol (9), 3, 4-dihydroxybenzalacetone (10), and caffeic acid methyl ester (11). Conclusion Compounds
1—11 are isolated from the plants of Matteuccia Todaro for the first time.
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lig Ccaffeic acid methyl ester, 11).
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Bruker esquire 2000 Jii 4% ; Bruker AV—300
R PR P (TMS W kR); JASCO J 810—
1508 [ — (A3 A% s ol 2% FH e ROBOAH (B34 (IR
Shimadzu LC—6A, f3ill#%: SPD-20A, {4ifAl:
Cig» 250 mmX20 mm, 10 pm, YMC-pack). TLC
HEIE GFosas TR G KA IR (200~300
HO Y08 Bt THRAR A KL
Diaion HP-20 RN =254k 7k X 2x 41D, KAl ODS
HBl (YMC), Sephadex LH-20 #Bl (Amersham
Biosciences), fai FHEE (LR B FINHRAFD,
IIRT AL SR ORI R AR

HRIT SRR TIPS L X, U Bk
MARASVE TE SR BT 9% 51 % %€ N Matteuccia orientalis
(Hook). Trev., FRALRAE TR FH 258} K22 2424 B
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KRR T ZE 11 kg, JH 10 f5 5 60% 2,
B 3 Uk, AFIK 2 h, A IFEREUR, JRIEK
GG ARBRRE 1324 g KHEMTERAKF, K
FRFLAIE Diaion HP-20 k53 55, ZIE-7K A6 1S
Vel o 95% LBE-/KBERGH 5> (100 g) K HIfE
PR TSR (B 1% 3 2, G-I R P e, 75930 9
ANEB4Yy (Fr. 1~Fr. 9). Fr. 3 i it D ik I T itk
{43 . Sephadex LH-20 A% (%3 43 25 DL K i) 2% Y
HPLC 73 & 2lifk, 14349 4(10 mg). 6(13 mg).
9 (5mg). Fr. 5 23 Sephadex LH-20 #: (1%, k&
ODS F:(A i Ll J il 4B HPLC 4y & 4lifk, 158040 &
Y5 (50mg). 10 (21 mg). Fr. 6 &3 ODS k{4 if
PLJ i #58 HPLC 4r @&alifh, A3E% 1 (23
mg). 2 (17mg). 3 (18 mg). 7 (6.3 mg). 8 (11.6
mg). 11 (8 mg),
3 Mm% E

A& 1: O (MeOH), [a]h) 0.5 (¢ 0.5,
MeOH), ESI-MS m/z: 295 [M+Na]", 45&& 1%
BRI 70 CisH1,0s. "H-NMR (300
MHz, DMSO-ds) 6: 5.55 (1H, d, J = 3.0, 12.0 Hz,
H-3), 3.08 (1H, d, J = 3.0, 16.5 Hz, H-4a), 3.28 (1H,
d, J=12.0, 16.5 Hz, H-4b), 6.30 (1H, d, J = 1.8 Hz,
H-5), 6.22 (1H, d, J = 1.8 Hz, H-7), 10.66 (1H, s,
6-OH), 11.10 (1H, s, 8-OH), 6.80 (2H, d, J = 8.7 Hz,
H-2', 6", 7.31 (2H, d, J= 8.7 Hz, H-3', 5", 9.61 (1H, s,
4-OH); “C-NMR (75 MHz, DMSO-dg) &: 169.5

(C-1), 79.9 (C-3), 33.6 (C-4), 142.5 (C-4a), 106.9
(C-5), 164.5 (C-6), 101.0 (C-7), 163.4 (C-8), 100.3
(C-8a), 128.7 (C-1'), 128.2 (C-2"), 115.2 (C-3"), 157.6
(C-4"), 115.2 (C-5") 128.2 (C-6"). th&M 1 LB
FERET 0, i H CD ¥+ LW ¥ Cotton 2% MY,
I A S 4 9 Sh I et DA LBl b Sk
— 5B, NTIHEWTL A4 1 2 (+)-thunberginol C.

&) 2: W O JCE TR K, ESI-MS m/z: 287
M—H], & 505 sds, #Emas 18
CsH1,06. 'H-NMR (300 MHz, DMSO-dg) &: 5.38
(1H, dd, J = 3.0, 12.8 Hz, H-2), 2.68 (1H, dd, J = 3.0,
17.0 Hz, H-3a), 3.18 (1H, dd, J = 12.8, 17.0 Hz,
H-3b), 5.89 (2H, s, H-6, 8), 12.83 (1H, s, 5-OH), 6.75
(2H, s, H-2', 6'), 9.04 (2H, s, 3', 5'-OH), 6.88 (1H, s,
H-4"); “C-NMR (75 MHz, CD;OD) &: 80.5 (C-2),
44.1 (C-3), 197.7 (C-4), 164.8 (C-5), 97.0 (C-6), 168.3
(C-7), 96.2 (C-8), 163.6 (C-9), 101.9 (C-10), 131.8
(C-1"), 114.8 (C-2"), 146.8 (C-3"), 119.3 (C-4'), 146.4
(C-5"), 1163 (C-6'). CD (MeOH) Ae (nm): —4.05
(287), +0.96 (329), A4 SCERIES, HEM C-2 (1
SRy S. UL REE S ScikioE —5P,
HEWr L 5 2 4 (28)-5,7, 3", 5'- DUk — A Wi

a3 R EATCE BRI R, ESI-MS m/z: 271
[M—H], & S0% e, #Emas =8
CsH;0s. 'H-NMR (300 MHz, DMSO-d) J: 5.43
(1H, dd, J = 3.0, 12.8 Hz, H-2), 2.70 (1H, dd, J = 3.0,
17.1 Hz, H-3a), 3.25 (1H, dd, J = 12.8, 17.1 Hz,
H-3b), 5.89 (2H, s, H-6, 8), 12.14 (1H, s, 5-OH),
10.84 (1H, s, 7-OH), 7.31 (2H, d, J = 8.5 Hz, H-2', 6'),
6.79 (2H, d, J = 8.5 Hz, H-3', 5'), 9.60 (1H, s, 4'-OH);
BC-NMR (75 MHz, DMSO-ds) J: 78.4 (C-2), 42.0
(C-3), 196.3 (C-4), 163.5 (C-5), 95.8 (C-6), 166.7
(C-7), 95.0 (C-8), 162.9 (C-9), 101.7 (C-10), 128.8
(C-1"), 128.2 (C-2'), 115.1 (C-3"), 157.7 (C-4"), 115.1
(C-5"), 128.2 (C-6')s CD (MeOH) Ae (nm): —3.60
(287), +0.81 (330), iS5 ki, e c-2
ety S LLE¥d 5 scmkatoE 87,
MHEWIAL A 3 Al 25

WEW) 4: OB AR, ESI-MS m/z: 269
IM—H], 4546508 RE S, #0518
CiH1404. 'H-NMR (300 MHz, CD;OD) : 7.38~
7.52 (5H, m, H-2'~6") &— BRI LELE S,
5.45 (1H, dd, J=2.4, 12.8 Hz, H-2), 2.79 (1H, dd, J =
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2.4, 17.0 Hz, H-3a), 3.10 (1H, dd, J = 12.8, 17.0 Hz,
H-3b) 4 Al C-2 f1 C-3 EESE S, 6.00 (1H,
s, H-8) b A3 EMELES, 1.98 3H, 6-CH;) A—
FI3LE5S; “C-NMR (75 MHz, CD;OD) &: 80.6
(C-2), 44.5 (C-3), 197.5 (C-4), 162.8 (C-5), 105.6
(C-6), 166.3 (C-7), 95.5 (C-8), 162.3 (C-9), 103.3
(C-10), 140.7 (C-1"), 127.5 (C-2), 129.8 (C-3'), 129.7
(C-4"), 129.8 (C-5"), 127.5 (C-6"). HMBC i, H-2
(5.45) 5 C-1"(140.7) AHC, #&R AR RIS (B )
HEAE C2 iy WHAGS (0 1.98) 7404l C-5
(162.8) F1 C-7(166.3) #%, $E/RHEEIERAT A I
# 6 fif. CD (MeOH) 4 (nm): —5.57 (290), +1.17
(329), HRIESHSCERIRIE, HED C-2 st R
) Se Lk FPTRHEW L5 4 24 strobopinin.

a5 R ATICE TR K, ESI-MS m/z: 323
[M+Na]", &4 2005 RS S, o =08
C7H60s. 'H-NMR (300 MHz, DMSO-ds) 6: 5.40
(1H, dd, J = 3.0, 12.4 Hz, H-2), 2.75 (1H, dd, J = 3.0,
17.1 Hz, H-3a), 3.18 (1H, dd, J = 12.4, 17.1 Hz,
H-3b), 12.38 (1H, s, 5-OH), 7.32 (2H, d, J = 8.5 Hz,
H-2', 6), 6.81 (2H, d, J = 8.5 Hz, H-3', 5'), 1.96 (3H,
s, 8-CHj), 1.94 (3H, s, 6-CH;); "*C-NMR (75 MHz,
DMSO-dg) d: 77.9 (C-2), 42.0 (C-3), 196.8 (C-4),
158.4 (C-5), 102.5 (C-6), 162.4 (C-7), 101.7 (C-8),
157.4 (C-9), 103.2 (C-10), 129.2 (C-1"), 127.9 (C-2"),
115.2 (C-3"), 157.5 (C-4"), 115.2 (C-5'), 127.9 (C-6"),
8.2 (6-CH3), 7.5 (8-CH3). CD (MeOH) e (nm): —8.03
(290), +1.47 (340), ARHECHERIRES, HEW C-2 1
Sl S DL B S somkdoE — 80, i
Wtk &4 5 AR 2.

&Y 6: iRk (L ICE LR AR, ESI-MS m/z: 207
IM+H]", 454 S0 Rk s s, 44178
C11H10040 'H-NMR (300 MHz, CDCls) 6: 2.11 (3H, s,
6-CH3), 2.17 (3H, s, 8-CH3), 6.16 (1H, d, J = 6.0 Hz,
H-3), 7.74 (1H, d, J = 6.0 Hz, H-2); "“C-NMR (75
MHz, DMSO-ds) d: 157.3 (C-2), 110.0 (C-3), 181.6
(C-4), 153.0 (C-5), 107.1 (C-6), 160.0 (C-7), 101.9
(C-8), 156.1 (C-9), 104.8 (C-10), 7.9 (6-CH3), 8.0
(8-CHy)o LA EX5ct 55 Sk — 5™, ini etk
A1 6 4 leptorumol.

WE 1. BFOIETEMA, ESI-MS m/z: 211
M—H], 254 S0 Mk s s, 518
C14H 1205 "H-NMR (300 MHz, CDCL3) 6: 6.22 (1H, s,

H-4), 6.28 (2H, s, H-2, 6), 6.46 (1H, d, J = 12.2 Hz,
H-a), 6.57 (1H, d, J = 12.2 Hz, H-a), 7.18~7.27 (5H,
m, H-2'~6"); “C-NMR (75 MHz, CD;0OD) &: 140.8
(C-1), 108.4 (C-2), 159.6 (C-3), 108.4 (C-4), 159.6
(C-5), 108.4 (C-6), 138.8 (C-1"), 130.2 (C-2), 129.3
(C-3"), 128.2 (C-4"), 129.3 (C-5"), 130.2 (C-6'), 131.2
(C-a), 131.7 (C-o)o LA 3 5 SckamaE — a5,
MITTHERT G 7 -3, 5- 33 R O

&) 8: tRta ek AR, ESI-MS m/z: 213
M—H], 454500 RaR s s, 518
C14sH140,. 'H-NMR (300 MHz, CDCl3) 8: 2.71 (4H,
m, H-a, o), 6.19 (1H, br s, H-4), 6.25 (2H, br s, H-2,
6), 7.18~7.29 (5H, m, H-2'~6'); *C-NMR (75 MHz,
CD;0D) 6: 145.5 (C-1), 108.2 (C-2), 159.5 (C-3),
101.3 (C-4), 159.5 (C-5), 108.2 (C-6), 143.3 (C-1),
129.6 (C-2'), 129.4 (C-3), 127.0 (C-4'), 129.4 (C-5),
129.6 (C-6"), 39.4 (C-0), 39.0 (C-a). LA % 5 ik
3t — 2, T HERTE A4 8 Jh dihydropinosylvin .

a9 HETLE M A, ESI-MS m/z: 189
[M+Na]", &54 S0 FBR S50, #4728
CoH,003. 'H-NMR (300 MHz, CDCl3) J: 2.48 (3H, s,
CH3), 3.76 (3H, s, 4-OCH3), 6.34 (1H, d, J = 2.8 Hz,
H-3), 6.37 (1H, dd, J = 2.8, 8.8 Hz, H-5), 7.55 (1H, d,
J= 8.8 Hz, H-6), 12.67 (1H, s, 2-OH); "“C-NMR (75
MHz, CDCly) 6: 114.1 (C-1), 1652 (C-2), 101.1
(C-3), 166.4 (C-4), 107.8 (C-5), 132.5 (C-6), 202.7
(C=0), 55.8 (4-OCHj3), 26.3 (CH3). LA _E¥¥is 5 Scik
e, NHERT S 9 AT

& 10: FRETCEIEH K, ESI-MS m/z: 177
M—H], 454500 RaR s s, 0518
C1oH1g03. 'H-NMR (300 MHz, DMSO-dg) o: 2.28
(3H, s, CH3), 6.48 (1H, d, J= 16.2 Hz, H-8), 6.79 (1H,
d, J= 8.1 Hz, H-5), 7.01 (1H, d, J = 8.1 Hz, H-6), 7.08
(1H, s, H-2), 7.45 (1H, d, J = 16.2 Hz, H-7), 9.26 (1H,
s, 3-OH), 9.71 (1H, s, 4-OH); "“C-NMR (75 MHz,
DMSO-ds) 0: 125.8 (C-1), 115.9 (C-2), 145.7 (C-3),
148.5 (C-4), 114.8 (C-5), 121.6 (C-6), 144.1 (C-7),
123.9 (C-8), 197.8 (C=0), 27.1 (CH3). A F%d 53
R RE P, W HERL A 10 3, 4-
dihydroxy-benzalacetone

& 11 BRETCE TR KR, ESI-MS m/z: 193
M—H], 254 S0 A% £, #2108
CioH10Oso 'H-NMR (300 MHz, DMSO-dg) 6: 3.69
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(3H, s, OCH3), 6.27 (1H, d, J = 16.0 Hz, H-8), 6.77
(1H, d, J = 8.0 Hz, H-5), 7.00 (1H, dd, J = 2.0, 8.0 Hz,
H-6), 7.07 (1H, br s, H-2), 7.49 (1H, d, J = 16.0 Hz,
H-7), 9.15 (1H, s, 3-OH), 9.60 (1H, s, 4-OH);:
BC-NMR (75 MHz, DMSO-dg) d: 125.4 (C-1), 114.7
(C-2), 145.5 (C-3), 148.4 (C-4), 115.7 (C-5), 121.3
(C-6), 145.1 (C-7), 113.7 (C-8), 167.0 (C=0), 51.1
(OCH3). Lh F-%cdfs 55 Scikdios —3Y, Ao ik
EW) 11 R F
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FPABRRAGYHRE L EH T FANKT A
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