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Chemical constituents from rhizome of Matteuccia orientalis
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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,
S'-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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fig (caffeic acid methyl ester, 11).
1 {XEEFAMHY

Bruker esquire 2000 Jii 4% ; Bruker AV—300
R PR P (TMS W FR); JASCO J 810—
150S [ B A% s ol o5 FH v RO B i A (R
Shimadzu LC—6A, fiill#%: SPD-20A, faiffft:
Cig» 250 mmX20 mm, 10 ym, YMC-pack). TLC
HEIE GFosas TR G KA IR (200~300
HD B85 B e TA R AR A o KRALR I
Diaion HP-20 HRM =254k F kX & 4E), K AH ODS
R (YMC), Sephadex LH-20 #k} (Amersham
Biosciences), {01 FHEE (Ll 4« 3 ESINVAHBRA D,
IR ElAG AR ORI R AR s

HRITIERBRAE TIPS X, LT B AR
MARATE T SREEHIT IT R %52 4 Matteuccia orientalis
(Hook). Trev., FRALRAE T IR FHLRER S 224 Bt
2 REFNSE

HIT IR IR TR ZE 11 kg, 10 558 60% 24
FEIMAER 3 Wk, BFIK 2 h, SIFERIBUR, JRRK
FE AR RIRE 1324 g KM TERAKF, K
FRSLAJIE Diaion HP-20 FE 53 55, ZE-7K A0 &
ellto I 95% LMK el 4 (100 g) R
PREAE TSR i 4y 25, &7 - R P e e, 759380 9
A5y (Fr. 1~Fr. 9)o Fr. 3 &b it — D RER T IiCFE
{63 . Sephadex LH-20 FF i 43 2§ LA K i % 74
HPLC 43 B5 2k, #3246 &4 4(10 mg). 6 (13 mg).
9 (5mg). Fr. 5 23l Sephadex LH-20 #: {01, &
ODS F:{filh LU J il 46714 HPLC 3 4lifth, 158k &
Y5 (50 mg). 10 (21 mg). Fr. 6 &3t ODS H:{ail
PLJ il 46 8 HPLC 7y @&alifh, MREME% 1 (23
mg). 2 (17mg). 3 (18 mg). 7 (6.3 mg). 8 (11.6
mg). 11 (8 mg).
3 HmEE

A 1: O (MeOH), [a]f) 0.5 (¢ 0.5,
MeOH), ESI-MS m/z: 295 [M+Na]', Z5&EiEm
BRI, M4 7A 0 CisH1,05. "H-NMR (300
MHz, DMSO-ds) d: 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). tL&M 1 KL
JERE T 0, 1 H CD %+ B 2 1 Cotton RN,
WA S 0 AN e DA LSl b5 SCik i aE
— 5P, I HERTAL A4 1 4 (£)-thunberginol C.

B 2: RE O TGE BRI K, ESI-MS m/z: 287
[M—H], & 505 ss, #Emas X8
CsH1,06. 'H-NMR (300 MHz, DMSO-dg) 6: 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"), 116.3 (C-6"). CD (MeOH) 4¢ (nm): —4.05
(287), +0.96 (329), A4 SCERIRE™, HEW C-2 [
xRy So UL B S Scmkaon —5, i
WAL 59 2 4 (28)-5, 7, 37, 5'-DUERdk- — A # i .

a3 R TJCETER R, ESI-MS m/z: 271
IM—H], 454 &0 RS K, #2055 12008
CisH20s. 'H-NMR (300 MHz, DMSO-dy) : 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) &: 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"), 1282 (C-2'), 115.1 (C-3"), 157.7 (C-4"), 115.1
(C-5"), 1282 (C-6')s CD (MeOH) Ae (nm): —3.60
(287), +0.81 (330), HH5Z2% CiRIRIE™, HE= c-2
Mgaxt oy S LR RS somkiE —87,
MAERTL G 3 gtz 2.

WEW) 4. BFOIETEM AR, ESI-MS m/z: 269
[M—H], & 505 ss, #Emas 18
CisH1404. 'H-NMR (300 MHz, CD;OD) &: 7.38~
7.52 (5H, m, H-2'~6") A— AR AL,
5.45 (1H, dd, J= 2.4, 12.8 Hz, H-2), 2.79 (1H, dd, J =



¢ ¥ % Chinese Traditional and Herbal Drugs 2F 42 % 25 8 3] 2011 £ 8 H

*1483

2.4, 17.0 Hz, H-3a), 3.10 (1H, dd, J = 12.8, 17.0 Hz,
H-3b) b &N C-2 1 C-3 FIEALE S, 6.00 (1H,
s, H-8) 4 A X EESE"S, 1.98 (3H, 6-CH;) A—
FIILA5 % “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 i1, H-2
(5.45) 5 C-1'(140.7) #HC, $E/R RIS (B FF)
AT C-2 fis WHEAES (0 1.98) 40l C-5
(162.8) F1 C-7 (166.3) fHC, $ernHILERLE A
] 6 f7. CD (MeOH) e (nm): —5.57 (290), +1.17
(329), HRIESHSCERIRIE, HED C-2 it 7R
HSe 5 EPTRHERT L5 4 24 strobopinin.

W& 5 wE I ETE R AR, ESI-MS m/z: 323
[M+Nal", &5& 2005 R 5, o 7200
C7H60s. 'H-NMR (300 MHz, DMSO-dy) 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-CH;), 7.5 (8-CHz). CD (MeOH) 4e (nm): —8.03
(290), +1.47 (340), HHESCRRIKES, HEM C-2 ¥
by AR IO N ok €/ ESTa  -51< R G NV 1]
etk &4 5 A AERY 2.

AW 6: iR TCE UM R, ESI-MS m/z: 207
[M+H]", 454 00 s 5o, #em 1 Xh
C11H;004. "H-NMR (300 MHz, CDCL3) 8: 2.11 (3H, s,
6-CHs), 2.17 (3H, s, 8-CHs), 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-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-CHj), 8.0
(8-CHs)o LA Xt 55 Sk — 2™, ini itk
4 6 M leptorumol.

WE 7. BFOICETEMA, ESI-MS m/z: 211
M—H], 454500 RRRE S s, 41X 8
C14H105. 'H-NMR (300 MHz, CDCL) 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;OD) &: 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 R 5 SckdtaE —s,
MITHEWTAL 54 7 AI-3, 5-—F2 5 2K L0 o

&) 8: tRtTILE AR, ESI-MS m/z: 213
M—H], 254500 AR s s, 21708
C14sH1405. "H-NMR (300 MHz, CDCls) 6: 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) §: 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). L F%dE 5 ik
3 — M, T HEWT 1k 44 8 2 dihydropinosylvin.

a9 BB A, ESI-MS m/z: 189
[M+Na]', &54 S0 B RE 50, #2728
CoH1003. 'H-NMR (300 MHz, CDCL) 8: 2.48 (3H, s,
CH3), 3.76 (3H, s, 4-OCHj3), 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, CDCl5) 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
il — 5, TR S 9 TR o

AW 10: FRETCEEH K, ESI-MS m/z: 177
M—H], 254 500 Rk E s, 2 1708
C1oH1003. 'H-NMR (300 MHz, DMSO-ds) 6: 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-d) 6: 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). LA F%id 53¢
R ROE — P, W HERL A 10 3, 4-
dihydroxy-benzalacetone

& 11 B TGETER R, ESI-MS m/z: 193
[M—H] , 4565005 F o £l , #7200
CioH1004. '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);
3C-NMR (75 MHz, DMSO-dy) 6: 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). LL %t 5 ScikdiaE — 2, i HEkiik
EW 11 Wi ERR H

Bost: T ST B R MAT AR IR R A AR
R AR EF SR M, razh AR FE 54 mK
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