¢ %% Chinese Traditional and Herbal Drugs 35 45 % 28218 2014 11 B

* 3053 -

/.

EBEMLFER PR

WoE, A, RWE B G BRR, BRA, R4
PO, )R M 510006

W FE:. BEY WSS Phymatopteris hastate FNF LAY . Tk NHTERIE AT, ODS A 1% F1 Sephadex LH-20
BRI ik e alidl,  FARYEEAL M FOMP S BAR AT S K e . SR AEAGREA Y R R Ay AT 2 15
AT, 53 1% 58 25 )-3-0-a-L-W R B B A0 A -7-O-0-L-MHE R BLAEREEE (1) IR -4-O-B-D-ME R 28 EF (2)4 1l
AW-7-O-0-L-MEH EAHE T (3D LA -3, 7-—-O-0-L-MEW BB (4D, (—)-RBTRJLAAF (5. 4 (60, Mtz E (7.
(24R)-24-(2-hydroxyethyl)-20-hydroxyecdysone (8). filH-22(29)-4 (9). 29-fa/ Mzl ZIRMNE (10). 22-F2FfEkE (11D,
RIETIAREE (120, B-FERE (13). &5 (14). B-#% MF (15). it WHW 5~15 Wi RN ZIE Y h o3 3R 2.
FHER: S (-RFIIILEHRE: W 2285k RIETIARE

RESES: R284.1 NERERE: A XERS: 0253 -2670(2014)21 - 3053 - 04

DOI: 10.7501/j.issn.0253-2670.2014.21.003

Chemical constituents from Phymatopteris hastate

YANG Bao, FAN Zhen, ZHU Jin-ping, YANG Tao, PENG Guang-tian, TAN Qing-long, ZHAO Zhong-xiang
School of Chinese Materia Medica, Guangzhou University of Chinese Medicine, Guangzhou 510006, China

Abstract: Objective To study the chemical constituents from the whole plants of Phymatopteris hastate. Methods The chemical
constituents were isolated by repeated chromatography on silica gel column, ODS column, and Sephadex LH-20. Their structures were
elucidated by physicochemical properties and spectral analysis. Results Fifteen compounds were isolated from methanolic extract of
P, hastate and identified as kaempferol-3-O-a-L-arabinofuranosyl-7-O-a-L-rhamnopyranoside (1), caffeicacid-4-O-B-D- glucopyranoside (2),
kaempferol-7-0-a-L-rthamnopyranoside (3), kaempferol-3, 7-di-O-a-L-rhamnopyranoside (4), (—)-epiafzelechin (5), kaempferol (6),
quercetin (7), (24R)-24-(2-hydroxyethyl)-20-hydroxyecdysone (8), hop-22 (29)-ene (9), hapan-29-ol acetate (10), 22-hydroxyhopane
(11), dryocrassol (12), B-sitosterol (13), fumaric acid (14), and B-daucosterol (15). Conclusion Compounds 5—15 are isolated from
the plants of Phymatopteris Pic. Serm. for the first time.
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a1 wmOsPIRE N (TED, FRR-Pk
SN S FAE. ESI-MS m/z: 563 [M—H] . 'H-NMR
(400 MHz, DMSO-dg) 6: 12.61 (1H, s, 5-OH), 8.09
(2H, d, J = 8.6 Hz, H-2', 6'), 6.91 (2H, d, J = 8.8 Hz,
H-3', 5", 6.46 (1H, d, J = 1.0 Hz, H-6), 5.66 (1H, brs,
H-1"), 5.57 (1H, brs, H-1""), 1.14 (3H, J = 6.1 Hz,

H-6""); "C-NMR (100 MHz, DMSO-ds) &: 177.9
(C-4), 161.7 (C-7), 160.8 (C-5), 160.1 (C-4"), 157.3
(C-9), 155.9 (C-2), 133.7 (C-3), 130.9 (C-2, 6'), 120.6
(C-1"), 115.4 (C-3', 5'), 108.2 (C-1"), 105.6 (C-10),
99.4 (C-1""), 98.4 (C-6), 94.6 (C-8), 86.4 (C-4"), 82.1
(C-2"), 77.1 (C-3"), 71.6 (C-4""), 70.3 (C-3""), 70.1
(C-2"), 69.8 (C-5""), 60.9 (C-5"), 17.9 (C-6""). LA F-%k
P 5 SRR A — S, A 1 i
13-3-O-o-L-WRRi BT 7 AT 8- 7-O-o- L-MHE R FRA=H 1Y

AW 2. AEEHIRGS i CFED . ESI-MS m/z:
341 [M—H] . '"H-NMR (400 MHz, DMSO-dj) 6: 7.46
(1H, d, J = 15.9 Hz, H-7), 7.12 (1H, d, J = 7.9 Hz,
H-5), 6.31 (1H, d, J = 16.0 Hz, H-8), 4.77 (1H, d, J =
7.3 Hz, H-1"); “C-NMR (100 MHz, DMSO-d;)
167.7 (C-9), 147.2 (C-4), 146.8 (C-3), 143.9 (C-7),
128.9 (C-1), 120.6 (C-6), 117.2 (C-8), 116.2 (C-5),
114.8 (C-2), 101.6 (C-1"), 77.2 (C-3"), 75.8 (C-5"),
73.3 (C-2"), 69.8 (C-4"), 60.8 (C-6"). LA % 15 ik
HEIEA P, Wt S 2 iR -4-0-B-
D-MHLWR 2B 1

EY 3. EEERG R (PR, HhR-58
SN BAYE . ESI-MS m/z: 431 [M—H] . 'H-NMR
(400 MHz, DMSO-d) &: 12.47 (1H, s, 5-OH), 10.14
(1H, s, 4-OH), 9.53 (1H, s, 3-OH), 8.08 (2H, d, J =
9.0 Hz, H-2', 6'), 6.93 (2H, d, J = 9.0 Hz, H-3', 5"),
6.82 (1H, d, J= 2.1 Hz, H-8), 6.43 (1H, d, J= 2.1 Hz,
H-6), 5.55 (1H, d, J = 1.7 Hz, H-1"), 1.13 (3H, d, J =
6.2 Hz, 6"-CH3); ">C-NMR (100 MHz, DMSO-d;) -
176.1 (C-4), 161.4 (C-7), 160.4 (C-5), 159.4 (C-4"),
155.7 (C-9), 147.5 (C-2), 136.0 (C-3), 129.7 (C-2, 6'),
121.5 (C-1"), 115.5 (C-3', 5), 104.7 (C-10), 98.8
(C-6), 98.4 (C-1"), 94.4 (C-8), 71.6 (C-4"), 70.3
(C-3"), 70.1 (C-2"), 69.9 (C-5"), 18.0 (C-6"). LA L%k
P 5 ORI A — Y, A 3 il
F7}-7-0-o- L-MH IR SR 25T

WEY 4: I EERIRG S (FED. 'H-NMR
(400 MHz, DMSO-d¢) 6: 7.79 (2H, d, J = 8.9 Hz,
H-2', 6'), 6.92 (2H, d, J = 9.0 Hz, H-3', 5), 6.78 (1H,
d, J=2.1 Hz, H-8), 6.46 (1H, d, J = 2.1 Hz, H-6), 5.50
(1H, d, J = 1.6 Hz, H-1"), 530 (1H, d, J = 1.6 Hz,
H-1""), 1.13 (3H, d, J = 6.1 Hz, 6""-CH3), 0.81 (3H, d,
J=5.6 Hz, 6"-CHs); C-NMR (100 MHz, DMSO-dj)
5: 177.9 (C-4), 161.7 (C-7), 160.9 (C-5), 160.1 (C-4"),



%%

Chinese Traditional and Herbal Drugs %8 453 55218 20145 11 A

* 3055

157.8 (C-2), 156.1 (C-9), 134.5 (C-3), 130.7 (C-2', 6'),
1203 (C-1'), 115.4 (C-3', 5'), 105.8 (C-10), 101.9
(C-1"), 99.4 (C-6), 98.4 (C-1""), 94.6 (C-8), 71.6
(C-4"), 71.1 (C-5"), 70.6 (C-4""), 70.3 (C-2"), 70.2
(C-2""), 70.1 (C-3", 3), 69.8 (C-5""), 17.9 (C-6"), 17.4
(C-6") LA Xt 5 Semkiig s A — 80, wekseit
EW 4 J Il Z5-3, 7--O-0-L-ME B 2SR 1T

WY 5 LB EERR S CFEE . ESI-MS mi/z:
273 [M—H] . 'H-NMR (400 MHz, DMSO-dj) 6: 7.15
(2H, d, J = 8.5 Hz, H-2', 6), 6.74 (2H, d, J = 8.5 Hz,
H-3', 5'), 5.90 (1H, d, J = 2.3 Hz, H-8), 5.69 (1H, d,
J =23 Hz, H-6), 4.85 (1H, d, J = 5.2 Hz, H-2), 4.53
(1H, d, J = 7.8 Hz, H-3), 2.71 (1H, dd, J = 16.0, 5.5
Hz, H-4), 2.36 (1H, dd, J = 16.0, 8.4 Hz, H-4);
BC-NMR (100 MHz, DMSO-d;) J: 156.9 (C-5), 156.4
(C-7), 156.1 (C-9), 155.4 (C-4"), 129.9 (C-1"), 128.5
(C-2, 6"), 114.8 (C-3', 5'), 99.1 (C-10), 95.2 (C-6),
93.9 (C-8), 81.0 (C-2), 66.3 (C-3), 28.2 (C-4). LA %k
P 5 SRR EIEA 8, MEth B 5 S (O)-
B R ILAAE o

&Y 6: wmOEPIRE S (TED, FHR-Pk
SN BAPE. ESI-MS m/z: 285 [M—H] . 'H-NMR
(500 MHz, DMSO-ds) d: 12.48 (1H, s, 5-OH), 8.04
(2H, d, J = 9.0 Hz, H-2, 6), 6.92 (2H, d, J = 9.0 Hz,
H-3', 5'), 6.44 (1H, d, J = 2.1 Hz, H-8), 6.19 (1H, d,
J=2.1Hz, H-6); “C-NMR (125 MHz, DMSO-d) ¢:
175.9 (C-4), 163.9 (C-7), 160.7 (C-5), 159.2 (C-4")
156.2 (C-9), 146.8 (C-2), 135.7 (C-3), 129.5 (C-2', 6'),
121.7 (C-1'), 115.4 (C-3', 5'), 103.0 (C-10), 98.2
(C-6), 93.5 (C-8)o LA ¥ 5 SR SeA — s
St N WIS

& 7. wEITEERA (P, $hR-5E
By SOV 5B o« ESI-MS m/z: 301 [M—H] . "H-NMR
(500 MHz, DMSO-dy) d: 12.49 (1H, s, 5-OH), 7.67
(1H, d, J = 2.2 Hz, H-2"), 7.54 (1H, dd, J = 8.5, 2.2
Hz, H-6"), 6.88 (1H, d, J = 8.5 Hz, H-5"), 6.40 (1H, d,
J = 2.0 Hz, H-8), 6.18 (1H, d, J = 2.0 Hz, H-6);
BC-NMR (125 MHz, DMSO-d;) &: 175.8 (C-4), 163.9
(C-7), 160.7 (C-9), 156.1 (C-5), 147.7 (C-4"), 146.8
(C-2), 145.0 (C-3"), 135.7 (C-3), 121.9 (C-1"), 120.0
(C-6"), 115.6 (C-5"), 115.0 (C-2"), 103.0 (C-10), 98.2
(C-6), 93.3 (C-8). LA ¥ 55 Sk i SeA — 5!
WS B A ) T Al R

&Y 8: HTCERMAR, 10%mIR- L5 W
(5. "H-NMR (500 MHz, DMSO-dg) 6: 5.63 (1H, s,
H-7), 3.03 (1H, m, H-9), 2.25 (1H, m, H-17), 2.20
(1H, dd, J = 13.1, 3.9 Hz, H-5), 1.87 (1H, m, H-16),
1.08 (3H, s, 27-CH3), 1.05 (3H, s, 26-CH3), 0.83 (3H,
s, 19-CH;), 0.76 (3H, s, 18-CH3); “C-NMR (125
MHz, DMSO-d) 6: 202.7 (C-6), 165.2 (C-8), 120.5
(C-7), 83.0 (C-14), 76.0 (C-22), 75.7 (C-20), 68.7
(C-25), 66.8 (C-3), 66.6 (C-2), 66.1 (C-29), 50.1
(C-5), 48.7 (C-17), 46.9 (C-13), 41.4 (C-28), 37.6
(C-10), 36.6 (C-1), 35.6 (C-24), 33.2 (C-9), 31.6
(C-4), 30.9 (C-15), 30.3 (C-12), 30.0 (C-27), 29.0
(C-26), 26.1 (C-23), 23.9 (C-19), 21.0 (C-21), 20.3
(C-16), 20.1 (C-11), 17.1 (C-18). LA % 5 SCiikik
EHEA -, WS EEY 8 4 (24R)-24-(2-
hydroxyethyl)-20-hydroxyecdysone.

WEY9: AEIEMA (E), 10%0HR
LR, "TH-NMR (500 MHz, CDCLy) d: 4.78

(2H, s, H-29), 1.75 (3H, s, 30-CHs), 0.96 (3H, s,
26-CH3), 0.94 (3H, s, 27-CHs), 0.84 (3H, s, 23-CHj3),
0.82 (3H, s, 25-CHs), 0.79 (3H, s, 24-CH3), 0.72 (3H,
s, 28-CH3); “C-NMR (125 MHz, CDCl3) J: 148.9
(C-22), 110.2 (C-29), 56.3 (C-5), 55.0 (C-17), 50.5
(C-9), 49.6 (C-13), 46.6 (C-21), 44.9 (C-18), 42.3
(C-3), 42.2 (C-14), 42.0 (C-8, 19), 40.5 (C-1), 37.5
(C-10), 33.8 (C-15), 33.6 (C-23), 33.4 (C-4, 7), 27.5
(C-20), 25.2 (C-30), 24.1 (C-12), 21.8 (C-16), 21.7
(C-24), 21.1 (C-11), 18.9 (C-2, 6), 16.9 (C-27), 16.8
(C-26), 16.2 (C-28), 16.0 (C-25). LA %l 55 ik
WHRA O, W B 9 N ATIA-22(29)-% -
EY 10 ARG W CGEAD, 10%miER -
L B0, "TH-NMR (500 MHz, CDCl3) : 4.07
(1H, dd, J = 12.5, 3.7 Hz, H-29b), 3.77 (1H, dd, J =
10.7, 6.6 Hz, H-29a), 2.04 (3H, s, CH;COO-), 1.01
(3H, d, J = 5.5 Hz, 30-CH3), 0.95 (6H, s, 26, 27-CH3),
0.84 (3H, s, 24-CH3), 0.81 (3H, s, 25-CH3), 0.79 (3H,
s, 23-CH3), 0.72 (3H, s, 28-CH3); "“C-NMR (125
MHz, CDCl5) d: 171.6 (CH;COO-), 69.6 (C-29), 56.3
(C-5), 54.4 (C-17), 50.6 (C-9), 49.4 (C-13), 44.5
(C-21), 43.1 (C-18), 42.2 (C-1), 42.0 (C-8), 41.9
(C-14), 41.8 (C-19), 40.5 (C-3), 37.5 (C-10), 36.9
(C-22), 33.8 (C-15), 33.5 (C-23), 33.4 (C-4, 12), 27.4
(C-20), 24.1 (C-11), 22.8 (C-16), 21.7 (C-24), 21.2
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(CH5CO0-), 21.1 (C-7), 18.8 (C-2, 6), 18.7 (C-30),
16.7 (C-26, 27), 16.0 (C-25), 15.9 (C-28). LA % 5
SCHRARIEHEA — 3, MO R AR 10 S 20-fT iy
Yl LRI -

wEY 1. A ERmAR (EJD, 10%f
G- 2 22445, "H-NMR (500 MHz, CDCLy) 6
1.20 (3H, s, 30-CHs), 1.17 (3H, s, 29-CH3), 0.95 (6H,
s, 26, 27-CH3), 0.84 (3H, s, 23-CH;), 0.81 (3H, s,
25-CH3), 0.79 (3H, s, 24-CH3), 0.76 (3H, s, 28-CHj);
BC-NMR (125 MHz, CDCL) &: 74.1 (C-22), 56.2
(C-5), 54.1 (C-17), 51.3 (C-21), 50.5 (C-9), 50.0
(C-13), 44.2 (C-18), 42.2 (C-3), 42.0 (C-8, 14), 41.4
(C-19), 40.4 (C-1), 37.5 (C-10), 34.5 (C-15), 33.5
(C-7), 334 (C-4, 29), 31.0 (C-30), 28.9 (C-23), 26.7
(C-20), 243 (C-12), 22.1 (C-16), 21.7 (C-24), 21.0
(C-11), 18.8 (C-2, 6), 17.2 (C-27), 169 (C-26), 16.3
(C-28), 16.0 (C-25), LA - %5 15 Scihhig SA 5,
S A 11 K 22-F2 AT

EY 12: AEERRGE S (ED, 10% R
LT AR (5. "TH-NMR (500 MHz, CsDsN) d: 3.96
(1H, dd, J = 9.4, 1.2 Hz, H-30b), 3.63 (1H, dd, J = 9.4,
7.2 Hz, H-30a), 0.99 (6H, s, 26, 27-CH3), 0.90 (3H, s,
23-CH;), 0.84 (6H, s, 24, 25-CHj), 0.78 (3H, s,
28-CH3); *C-NMR (125 MHz, CsDsN) 8: 67.3 (C-30),
56.7 (C-5), 55.0 (C-17), 51.1 (C-9), 49.9 (C-13), 45.0
(C-18), 43.8 (C-21), 42.6 (C-3), 42.4 (C-8, 14, 19),
41.1 (C-1), 40.8 (C-22), 37.9 (C-10), 34.3 (C-15), 33.9
(C-7, 23), 33.7 (C-4), 28.0 (C-20), 24.6 (C-12), 23.4
(C-16), 22.1 (C-24), 21.6 (C-11), 19.4 (C-6), 19.3
(C-2, 29), 17.2 (C-26), 17.1 (C-27), 16.5 (C-28), 16.3
(C-25). Lh_EHd 5 semkipos SEA 8", ket
G 12 AR BRI .
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(2H, s, H-2, 3); "*C-NMR (100 MHz, DMSO-dq)
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