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Study on flavonoids of Parathelypteris glanduligera
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Abstract: Objective To research the chemical constituents from Parathelypteris glanduligera. Methods The compounds were
isolated by column chromotography with silica gel, C,g reverse-phase silica gel, and Sephadex LH-20. Their structures were elucidated
on the basis of physiochemical prosperities and spectral analysis. Results Eleven compounds were isolated and identified as
kaempferol (1), astragaloside (2), trifolioside (3), kaempferol-3-O-a-L-rhamnopyranoside (4), kaempferol-3-O-rutinoside (5),
quercetin (6), quercetin-3-O-B-D-galactopyranoside (7), rutin (8), myriciatrin 1 (9), 3-methyl-4',6’-dihydroxy-2'-methoxy-chalcone
(10), and 3',5'-dimethyl-4',6"-dihydroxy-2’-methoxy-chalcone (11), respectively. Conclusion All compounds are obtained from this
plant for the first time.
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3-0O-B-D-galactopyranoside; 3'-methyl-4',6’-dihydroxy-2'-methoxy-chalcone
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M. JET, B RANSR WIS AR AT
RIEE R HMNE, F5 Ex A s T
TP BT TEAL, AR HAL
RO BT T RGN, N 11 AN ISR S
¥, % NIl 25y (kaempferol, 1). BT
(astragaloside, 2). =M T# (trifolioside, 3). Fi
#a S 1 (kaempferol-3-O-a-L-rhamnopyranoside, 4).
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5). #itz % C(quercetin, 6). il % 2-3-O-p-D-HiL N
e FLBEEF (quercetin-3-O-B-D-galactopyranoside, 7)-
2T Crutin, 8). myriciatrin 1 (9). 3'-HiJ-4'6'-
TFRFE-0-FAR BE-2 BB (3'-methyl-4',6'-dihydroxy-
2'-methoxy-chalcone, 10). 3',5'- " Hl%k-4',6'- — 2 5k-
2-HEI-AHE (3,5-dimethyl-4',6'-dihydroxy-2'-
methoxy-chalcone, 11). L ERTHEWAYIIINE IR
MAZIE I3 B AT 3
1 X EEHH
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BESEARAX (RNFET 500 ik RER AT SiEfb T
Poihs Cig SOAEERR N Fluka BioChemika 77 s
Sephadex LH-20 Jy Pharmacia 2 &) 7 i o

ZIRER AL UL, ST AR AR AT b
KRS80 4 5 N4 Bk Parathelypteris glanduligera
(Kze.) Ching 4%i, FEA (PG0609) A7 T HerFl
ESUNE T 1 e i N
2 RESNE

H AR TR 200 5 kg & 24k mE, Tl HERSIER
0L, 60 CIgUERSUAFITHZH 0.5 kg, ATfHZE N
EEKEE, WKIKAAHE. &6 Bl IE
TEGHTRERUS 4 N30, Frp &AL (10 @)
DA E-BETR 216 (8 & 1) UM AEEAT I ERER
FEfhi, Fi2 Sephadex LH-20 A3 i 4li 4k, 43 i) 45 5]
&4 10 (13 mg). 11 (16 mg); BHIR ZB8HAL (40
o) HATEERAE G, DIE-FHEE (25:1-0: 1
BRI AR VRN 2215 4 ANEEAL F1~F4; Hxt
F1 8067 LAST-HEE (12 0 1) ABeliFIEAT = i
AR RE, FLAAEG-FHEE (1 1) NS
Sephadex LH-20 #4115 2454 1 (9 mg) 16
(11 mg); F2 DIED-FIEE (10 @ 1) BEmRIEAT
RERE RS, FULED-HEE (10D ABBR
£t Sephadex LH-20 #4353 2654 9 (17 mg);
F3 DL&S-FElE-7K (50 1:0.0) REeliaEiT e
fERAE A, FUE-FEE (1D HBERRE
Sephadex LH-20 #: i3 24L-&4 2 (17 mg). 3
(25mg). 4 (23mg); F4 LLEf-FEE-K (5:1:
0.1) AVEHEAIREATRESAE 3k, FHLAHEE-/K (3:
2) NVRIFIHET Cog IRANRERS I 0 130 B 7
(27 mg). IETEEERLL (50 ) PAGAf-HEE-/K (5 :
1:0.0) AWEHFE R E RO, f&)ELE-
HEE (1 1) APk Sephadex LH-20 H: i 15
Ftk &5 (10mg) A18 (17 mg).
3 H#HEE

EY) 1: wOIERHMAK, mp274~276 C;
R IS FHE . 'H-NMR (400 MHz, MeOD) §:
8.08 (2H, d, J = 8.0 Hz, H-2', 6), 6.90 (2H, d, J = 8.0
Hz, H-3', 5", 6.39 (1H, s, H-8), 6.18 (1H, s, H-6):
B3C-NMR (100 MHz, MeOD) &: 176.0 (C-4), 164.2
(C-7), 161.1 (C-9), 159.2 (C-4'), 156.9 (C-5), 146.7
(C-2), 135.7 (C-3), 129.3 (C-2'), 129.3 (C-6"), 122.3
(C-11), 114.9 (C-3'), 114.9 (C-5'), 103.1 (C-10), 97.9
(C-6), 93.1 (C-8). ZH MK ChkikEY, LEfbsr

L/ RWSTIES R

B 2. WETERMA; IR KM
PE; Molish [ RIHYE s ShER/KARRE TLC S hrEns
X, %5E N D-HABE. "H-NMR (400 MHz,
DMSO-dg) &: 8.04 (2H, d, J = 8.8 Hz, H-2', 6"), 6.88
(2H, d, J = 8.8 Hz, H-3', 5'), 6.43 (1H, d, J = 0.8 Hz,
H-8), 6.20 (1H, d, J = 0.8 Hz, H-6), 5.46 (1H, d, J =
7.2 Hz, H-1"); C-NMR (100 MHz, DMSO-dg) &:
177.9 (C-4), 164.6 (C-7), 161.7 (C-5), 160.4 (C-4'),
156.9 (C-9), 156.7 (C-2), 133.7 (C-3), 131.3 (C-2'),
131.3 (C-6'), 121.4 (C-1"), 115.6 (C-3'), 115.6 (C-5'),
104.5 (C-10), 101.4 (C-1"), 99.2 (C-6), 94.1 (C-8),
77.9 (C-3"), 76.9 (C-5"), 74.7 (C-2"), 70.4 (C-4"),
61.3 (C-6"). Lty i Kt 3£ 2% HH STk B,
YEAL A 2 F1l 2515)-3-O-B-D-AL it A & B A, AN
W .

WA 3: WETEEMA; HRERER KM
P£; Molish S SIBHTE s hF/K AR Z TLC SARHERE
S, %N D-EIBE; 'H-NMR (400 MHz,
DMSO-dg) J: 8.07 (2H, d, J = 8.8 Hz, H-2', 6), 6.86
(2H, d, J = 8.8 Hz, H-3’, 5"), 6.43 (1H, d, J = 0.8 Hz,
H-8), 6.20 (1H, d, J = 0.8 Hz, H-6), 5.40 (1H, d, J =
7.6 Hz, H-1"); *C-NMR (100 MHz, DMSO-dg) &:
178.0 (C-4), 164.6 (C-7), 161.7 (C-5), 160.4 (C-4'),
156.9 (C-9), 156.8 (C-2), 133.7 (C-3), 131.4 (C-2'),
131.4 (C-6), 121.4 (C-1"), 115.5 (C-3"), 115.5 (C-5'),
1045 (C-10), 102.2 (C-1"), 99.2 (C-6), 94.1 (C-8),
76.3 (C-5"), 73.6 (C-3"), 71.7 (C-2"), 68.4 (C-4"),
60.7 (C-6")0 Zifr IR I 2 WA S5 ik,
YEALE Y 3 1l 2516)-3-O-B-D-AL i L FLBE L, AN
— M

&Y 4: EETEEHRA: BIREHK K
PE: Molish BB ERFR/KARIE TLC HhribrE
SR, %5 My L-F 254 . 'H-NMR (400 MHz, MeOD)
5 7.62 (2H, d, J = 8.8 Hz, H-2/, 6), 6.78 (2H, d, J =
8.8 Hz, H-3', 5%, 6.23 (1H, d, J = 2.0 Hz, H-8), 6.05
(1H, d, J = 2.0 Hz, H-6), 5.22 (1H, d, J = 2.0 Hz,
H-1"), 3.00~4.10 (4H, m, sugar-H), 0.76 (3H, d, J =
5.6 Hz, 6"-CHs); C-NMR (100 MHz, MeOD) o:
176.7 (C-4), 162.9 (C-7), 160.3 (C-4), 158.7 (C-5),
156.4 (C-9), 155.6 (C-2), 133.3 (C-3), 128.9 (C-2'),
128.9 (C-6"), 119.7 (C-1), 113.6 (C-3'), 113.6 (C-5'),
103.0 (C-10), 100.6 (C-1"), 96.9 (C-6), 91.8 (C-8),
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70.3 (C-4"), 69.2 (C-3"), 69.1 (C-2"), 69.0 (C-5"),
14.7 (C-6"). Lify FIRBURIF S HAH S iR iE™,
WA 4 H 1l 22 8)-3-O-a-L-MHL I R ZEpEEF, AP
B[4 2

&Y 5: EETELMA: HMIREHK K
PE: Molish BB ERFRKARIE TLC HhribnE
X, %58 A D-HIETREAT L-B 25 "H-NMR (400
MHz, DMSO-dg) J: 8.04 (2H, d, J = 8.8 Hz, H-2', 6),
6.83 (2H, d, J = 8.8 Hz, H-3', 5), 6.40 (1H, d, J = 2.0
Hz, H-8), 6.20 (1H, d, J = 2.0 Hz, H-6), 5.33 (1H, d,
J =76 Hz, H-1"), 4.48 (1H, s, brs, H-1""); *C-NMR
(100 MHz, DMSO-dg) d: 177.8 (C-4), 164.6 (C-7),
161.7 (C-5), 161.7 (C-9), 160.8 (C-4"), 156.7 (C-2),
133.7 (C-3), 130.3 (C-2'), 130.3 (C-6'), 121.4 (C-1"),
115.6 (C-3"), 115.6 (C-5"), 104.7 (C-10), 101.6 (C-1"),
100.4 (C-1"), 99.2 (C-6), 94.3 (C-8), 76.6 (C-5"), 76.4
(C-3"), 74.5 (C-2"), 72.3 (C-4"), 71.0 (C-3"), 70.8
(C-2"), 70.4 (C-4"), 70.4 (C-5"), 68.7 (C-6"), 18.3
(C-6"). Litr EiR¥R IS H Mo ckiE, %
&Y 5 Nl E-3-0-EFHEH

&) 6: EETEMA, mp312~314 C;
R RN FHE: 'H-NMR (400 MHz, MeOD) §:
7.66 (1H, dd, J = 8.4, 2.0 Hz, H-6'), 7.53 (1H, d, J =
2.0 Hz, H-2"), 6.81 (1H, d, J = 8.4 Hz, H-5"), 6.40 (1H,
d, J = 2.0 Hz, H-8), 6.20 (1H, d, J = 2.0 Hz, H-6);
BC-NMR (100 MHz, MeOD) ¢: 177.8 (C-4), 164.2
(C-7), 161.7 (C-9), 156.7 (C-5), 148.0 (C-4"), 146.7
(C-2), 145.3 (C-3"), 135.7 (C-3), 122.3 (C-1"), 121.3
(C-6"), 116.9 (C-5'), 115.6 (C-2'), 104.1 (C-10), 99.1
(C-6), 93.1 (C-8). ZHAHFKkiE®, %Eths
Y6 R

&Y 7. EETEEHA: HRIREHR K
4 Molish /2 K2 BHE; *H-NMR (400 MHz, DMSO-dg)
8:7.66 (1H, dd, J = 8.4, 2.0 Hz, H-6"), 7.53 (1H, d, J =
2.0 Hz, H-2'), 6.81 (1H, d, J = 8.4 Hz, H-5"), 6.43 (1H,
d, J = 2.0 Hz, H-8), 6.20 (1H, d, J = 2.0 Hz, H-6), 5.38
(1H, d, J = 7.6 Hz, H-1"), 3.20~3.70 (6H, m,
sugar-H); *C-NMR (100 MHz, DMSO-dg) d: 177.9
(C-4), 164.7 (C-7), 161.7 (C-5), 156.8 (C-2), 156.8
(C-9), 148.9 (C-4"), 145.3 (C-3"), 133.9 (C-3), 122.4
(C-11), 121.6 (C-6"), 116.4 (C-5"), 115.6 (C-2'), 104.4
(C-10), 102.3 (C-1"), 99.1 (C-6), 94.0 (C-8), 76.3
(C-5"), 73.6 (C-3"), 71.7 (C-2"), 68.4 (C-4"), 60.7

(C-6"). Lty ER¥dR I 2% M ikiE™, %
AW T i E-3-0-B-D-Mk iR 21 ALBEF

WEY) 8: HOTTIEMA: HhERBA NI
;5 Molish B FHYE; %A G PERRK R4 TLC
S AEREXT IR, SN D-EI A MR L- R A0
'H-NMR (400 MHz, DMSO-dg) &: 7.67 (1H, dd, J =
8.0, 2.0 Hz, H-6), 7.53 (1H, d, J = 2.0 Hz, H-2"), 6.82
(1H, d, J = 8.0 Hz, H-5", 6.38 (1H, d, J = 2.0 Hz,
H-8), 6.19 (1H, d, J = 2.0 Hz, H-6), 5.35 (1H, d, J =
7.6 Hz, H-1"), 4.44 (1H, s, H-1"): C-NMR (100
MHz, DMSO-dg) 6: 177.8 (C-4), 1645 (C-7), 161.7
(C-5), 157.0 (C-9), 156.8 (C-2), 148.9 (C-4'), 145.3
(C-3"), 133.8 (C-3), 122.0 (C-1"), 121.6 (C-6"), 116.7
(C-5%), 115.7 (C-2'), 104.4 (C-10), 101.6 (C-1"), 101.2
(C-1), 99.1 (C-6), 94.0 (C-8), 76.6 (C-5"), 76.4
(C-3"), 74.5 (C-2"), 72.3 (C-4"), 71.0 (C-3"), 70.8
(C-2"), 70.4 (C-4"), 70.4 (C-5"), 68.7 (C-6"), 18.1
(C-6"). Ziey LIRBUE IS IR ik, %
EALEY) 8 MMt R-3-O-E &M, BT,

WEY 9: HOTTEIMA: EhERBEA NI
P45 Molish B FHYE; %Ak & PERRK R4 TLC
SARAERERTE, %N DA "H-NMR (400
MHz, DMSO-dg) 6: 6.90 (1H, d, J = 2.8 Hz, H-6"),
6.68 (1H, d, J = 8.8 Hz, H-3'), 6.60 (1H, dd, J = 8.8,
2.8 Hz, H-4'), 5.64 (1H, dd, J = 12.8, 2.8 Hz, H-2),
4.60 (1H, d, J = 7.2 Hz, H-1"), 2.79 (1H, dd, J = 16.0,
2.8 Hz, H-3a), 2.05 (6H, s, 6, 8-CH3): “*C-NMR (100
MHz, DMSO-dg) 6: 199.0 (C-4), 161.9 (C-5), 158.3
(C-7), 158.0 (C-9), 150.4 (C-5'), 146.8 (C-2'), 126.1
(C-19), 116.7 (C-3"), 116.0 (C-4"), 113.4 (C-6'), 111.6
(C-6), 110.6 (C-8), 105.2 (C-10), 104.7 (C-1"), 77.5
(C-5"), 76.8 (C-3"), 74.6 (C-2"), 74.5 (C-2), 70.3
(C-4"), 61.5 (C-6"), 42.0 (C-3). & & Lid ¥ I 5%
M SCIRARAE M, %A 9 24 myriciatrin 1.

A& 10: REETEE A "H-NMR (400
MHz, CDCls) &: 8.07 (1H, d, J = 14.8 Hz, H-B), 7.92
(1H, d, J = 14.8 Hz, H-a), 7.67 (2H, m, H-2, 6), 7.44
(3H, m, H-3~5), 7.28 (1H, s, H-5"), 3.69 (3H, s,
6'-OCHs), 2.16 (3H, s, 3'-CH3); **C-NMR (100 MHz,
CDCly) 6: 193.2 (CO), 162.4 (C-6"), 160.7 (C-4'),
160.1 (C-2"), 144.1 (C-B), 135.2 (C-1), 130.5 (C-4),
129.0 (C-3), 129.0 (C-5), 128.6 (C-2), 128.6 (C-6),
125.9 (C-w), 112.7 (C-1"), 109.4 (C-3"), 108.0 (C-5'),
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62.1 (6-OCHa), 8.7 (3-CHy). ZEHH kil %
TEEY) 10 4 3-FH-4 6'- 252 - A LA H
W 11 REIEERF A H-NMR (400
MHz, CDCl,) 6: 7.98 (1H, d, J = 15.6 Hz, H-B), 7.84
(1H, d, J = 15.6 Hz, H-0), 7.65 (2H, m, H-2, 6), 7.37
(3H, m, H-3~5), 3.66 (3H, s, 6'-OCH3), 2.15 (3H, s,
3'-CHj3), 2.13 (3H, s, 5-CH3): *C-NMR (100 MHz,
CDCls) 6: 193.4 (C = 0), 162.0 (C-6"), 159.3 (C-4"),
159.0 (C-2"), 142.9 (C-B), 135.4 (C-1), 130.2 (C-4),
128.6 (C-3), 128.6 (C-5), 128.4 (C-2), 128.4 (C-6),
125.9 (C-0), 109.1 (C-17), 109.1 (C-5"), 108.8 (C-3"),
62.3 (6'-OCHs), 8.2 (3'-CH3), 7.6 (5'-CHs). 454 HH5%
ScikAE", SEASY 11 K 3,5 -4 6
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