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Studies on chemical constituents of Drynaria roosii
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Abstract: Objective To investigate the chemical constituents from the rhizomes of Drynaria fortunei. Methods The compounds

were purified by silica gel, ODS, Sephadex LH-20 column chromatography, and preparative HPLC, and their structures were identified

on the basis of chemical and spectroscopic methods, such as MS and NMR. Results Seven compounds were isolated from the 75%

ethanol extract and identified as 12-O-caffeoyl-12-hydroxyldodecanoic acid methyl ester (1), p-hydroxy benzenepropanoic acid (2),

3,4-dihydroxyphenyl ethyl 8-O-B-D-allopyranoside (3), luteolin 7-O-B-D-glucopyranoside (4), psoralen (5), protocatechoic acid (6),

and caffeic acid (7). Conclusion Compound 1 is a new compound, named drynalkylester A, and compounds 2—S5 are obtained from

the plants of Drynaria Willd. for the first time.

Key words: Drynaria roosii Nakaike; drynalkylester A; 3,4-dihydroxyphenyl ethyl 8-O-f-D-allopyranoside; luteolin 7-O-B-D-gluco-

pyranoside; psoralen
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Bruker AVANCEIII 500 8 5 AZ i 3L 9 0t v 43
(Bt EAT &30 A7]); Agilent 6410 (= PULAT) K
6520 (PUZEAT- CATI IR RPN (G2 22548
ANFD; & B RGEAR Bk Agilent 1200 series
CEHEZHER AT, Hl&EA%H: Agilent Eclipse
XDB-Cis £ (250 mmX21.2 mm, 7 pum); Rudolph
Autopol® IV automatic polarimeter JEYG{X (/=350
mm, EEGERAFD . HEOWR GFsy (R
BRNERHAABRA A AR GF Bl T
J 4] ) A ODS (50 pm, HA YMC A#]);
Sephadex LH-20 (3E[E GE A #]); 4 Hratif k.
HE . LT SR L0156 B (B 15 2 H RESSEAT L 771 CR
FENTERRMER A R AED . &R &5 (O
afi, REEMTILRM THEARERATD.

F AN A ST AR A 2 T 2R T, R
AR 2 K AR AR I JE B B ok B AT IR N
KB BHEYIN R Drynaria roosii Nakaike [1]FJ4
FRZE, ARAS (20120301) AT R EE 25 K225
R B R
2 REESE

BN (20 kg) H 8 £ EARFA ST 4L 75% L]
TP 2 K, BER 2 h, 8, GOFUEME, B R,
HAE TS TH 2994 g TH 2400g, MEET
K25 LikE, HEFRRIIEROEEAN 3 K, &
TR CWRZ, WU IRARFIIAIR SRR 400 g.
Xof AU AT R AT B 0 4, A -
(100 : 0—0 : 100> BAEEEYENE, TLC A2iH, & IFAH
[FZH45y, 135 415 Fr. 1~5,

Fr. 1 (75 g) ZEHERALEIE, £ ahBk-BEER LG
(100 : 0—0 : 100> FRFEVEME, TLC 3K, & IFAH
W25y, 1328 8 ANy, M Fr. 1.3 (675 mg) &
Sephadex LH-20 CFEEBEME) FH] 4 = ROBOH (1%
(75%F Ve 732138 T & 5 (18 mg); Fr.
2 (70 g SRERCHEEE, A ymEE-BERE QS (100 ¢
0—0 : 100> BHFEVENL, 193] 8 4145y, b Fr.2.8
(3143 mg) ZHil% ERCBRAR (T (65% HREDE/)D
SYEMAREAEY 2 (120 mg); Fr.3 (60 g) 4HEK
Ko, S5-FEE (100 @ 0—0 : 100) EREBEN,
35 10 N4y, Hirb Fr. 3.10(2 230 mg)4: Sephadex
LH-20 CHIEESEINED FHf & S RepaH (il (65% F I
Ve S EARAY 1 (32 mg); Fr.4 (100 g)

2& ODS H:ta i, FEEL-/K (30 1 70—100 : 0) BifE
Vel 193] 11 ANy, H Fro 4.1 (856 g) &
Sephadex LH-20 CHIEESENE) FIH] 2% = 0B 41
(30% FEEBENL) 7> B 15 246 54 4 (140 mg); Fr. 4.2
(5.62 g) il & mARAH IS (40% FEEVEND 2
BEEEMLEY 6 (1450mg); Fr.4.4 (325g) 44l
R BT A (55% FEELED 2 B E R AW
3 (517mg) 7 (27 mg).
3 HFHEE

WEM: AEIEEERA, BT HE. [o])
+4.9° (¢ 0.1, MeOH). 7E 11 £ HR-ESI-TOF-MS ii#
L AT LU BIE S 1 B m/z: 391.211 9 [M—H]
(CpH3,04, HEAE 391.212 6), HEMHA T304
CyH30g0 ZLANF M K3 1 3 340 A1 1729 em ' 43531
PEORIBIERBIE A0 . RSN AR 325 F1 300
nm A 5 KW . 75 "TH-NMR (500 MHz, CD;0D) i
KX, ATLLES] 1 41 ABX J5H& 55 67.03 (1H,
d, J = 1.5 Hz, H-2'), 6.94 (1H, dd, J = 1.5, 8.0 Hz,
H-6"), 6.77 (1H, d, J = 8.0 Hz, H-5")]; | 4l x XA
550 7.52 (1H, d, J=16.0 Hz, H-7"), 6.25 (1H, d, J =
16.0 Hz, H-8"); 7&K X af O 2] 1 4% A A
55 04.16 2H, t,J = 6.5 Hz, H-12); 7Em X ml LA
B3 1 AMRIEES 0230 2H, t, J = 7.0 Hz, H-2),
1.69 (2H, m, H-11), 1.59 (2H, t, J = 7.0 Hz, H-3), 1.39
(2H, m, H-6), 1.30 (12H, m, H-4, 5, 7~10), & i ik
WES 1 AMHEREES 0 3.64 BH, s, 1-OCHs). 7
BC-NMR (125 MHz, CD;0D) 1 HH 31 6 ANH W i)
FFEWAE T 5 127.8 (C-17), 115.2 (C-2'), 146.9 (C-3"),
149.6 (C-4'), 116.5 (C-5") F1123.0 (C-6); 1 ALV
W5 'S 6 146.8 (C-7'), 115.3 (C-8'); 2 MNAELWAE 5
5 169.5 (C-9") H1176.1 (C-1); 10 MEWi# S S: o
34.8 (C-2),29.9 (C-11), 27.1 (C-6), 26.1 (C-3), 30.2~
30.6 (C-4, 5, 7~10); 1 NMEFKE T J65.6 (C-12),
ALK 1 AFEIEES 0 52.0. 28dlExt b kDb &
P11 5 12-0-EBEIE-12- 30 56 1F + ke U 22
1 A4 SE. HMBC 3% (B 1) ST OIS o 3.64
(-OCH3) 560 176.1 (C-1) H15%; § 4.16 (H-12) 5
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5169.5 (C-9") MK, 73 MERIIHAIEET C-1 175

O BRI C-12 fiAHE . 24 HSQC. HMBC 4k
I IR A0 0 1 Bl S A OGN i IR R AR DA
S AHEA A 1 12-0-WNHEREFE-12- 52551 F

+ BB HINE, 4 SCI finder K&, SN 1
ANFAEY), B AN IR Ao BRI IS
P W 1.

tEw 2: A EEMA. ESI-MS m/z: 167.0

%1 L&Y 14 'H-NMR 1 "C-NMR #iE
Table 1 'H-NMR and “C-NMR data of compound 1

ﬁ})’%’fﬁ éH 5C ﬁz}%{ﬁ 5H 6C
1 — 176.1 G — 127.8
2 2.30 (2H, t,J = 7.0 Hz) 34.8 2 7.03 (1H, d, J= 1.5 Hz) 115.2
3 1.59 (2H, t,J = 7.0 Hz) 26.1 3 — 146.9
4 1.30 (2H, m) 30.2~30.6 4 — 149.6
5 1.30 (2H, m) 30.2~30.6 5 6.77 (1H, d, J= 8.0 Hz) 116.5
6 1.39 (2H, m) 27.1 6 6.94 (1H, dd, J= 1.5, 8.0 Hz) 123.0
7 1.30 (2H, m) 30.2~30.6 7' 7.52 (1H, d, J= 16.0 Hz) 146.8
8 1.30 (2H, m) 30.2~30.6 8 6.25 (1H, d, J= 16.0 Hz) 115.3
9 1.30 (2H, m) 30.2~30.6 9 — 169.5
10 1.30 (2H, m) 30.2~30.6 -OCH; 3.64 3H, 5) 52.0
11 1.69 (2H, m) 29.9
12 4.16 (2H,t,J = 6.5 Hz) 65.6

[M+H]", #EMILHIX 5 7R E N 166. 78 'H-NMR
(500 MHz, CD;OD) i fikimIX, WTLLER] 1 4
AA'BB' S H M55 6 6.69 (2H, d, J= 8.5 Hz, H-2, 6),
7.02 (2H, d, J= 8.5 Hz, H-3, 5), fEmm X i LLE F 1
HNEW S5 S 6 2.80 (2H, t, J = 7.5 Hz, H-7), 2.53
(2H, t, J = 7.5 Hz, H-8). 7t "C-NMR (125 MHz,
CD;OD) #% EHIL 4 MENII S B AE S 6 116.2,
130.3, 133.0 1 156.8, it — D8 iktb & W A7 4E
AABBORREER, BC-NMR % i 3 6 177.0,
HEM R IEAE 5, midglx 6 31.3 F 37.2 730K
C-7 M C-8 155, 4 "H. C-NMR 544,
5 SCRRARGE X LR, A A A 2 R IE IR N IR .

&Y 3: A E R A ESI-MS m/z: 317.0
[M+H]", HEMILARX 2> 7 5 h 3160 fE 'H-NMR
(500 MHz, DMSO-dg) W LLE 2|75 HEAE ST o
6.62 (1H, brs, H-2), 6.63 (1H, d, J = 8.0 Hz, H-6),
6.48 (1H, d, J = 8.0 Hz, H-5); IRl &f5 5 0 2.66 (2H,
m, H-7), 3.85 (1H, dt, J = 9.5, 16.5 Hz, H-8b), 3.48
(1H, dt, J=9.5, 16.5 Hz, H-8a); LA} 1 41 p-D-Bifi%
¥if{55 0 4.47 (1H, d, J = 8.0 Hz, H-1"), 3.13 (1H, dd,
J=12.0,8.0 Hz, H-2'), 3.82 (1H, brd, J = 2.0 Hz, H-3"),
3.27 (1H, dd, J = 2.0, 9.5 Hz, H-4"), 3.47 (1H, dd, J =
6.0, 9.5 Hz, H-5'), 3.42 (1H, dd, J = 6.0, 11.5 Hz,

H-6'a), 3.64 (1H, d, J=11.5 Hz, H-6'b). 7F “C-NMR
(125 MHz, DMSO-ds) i FHIIW 6 ANFHI R 5 B ik
556 1292 (C-1), 1162 (C-2), 144.9 (C-3), 143.4
(C-4), 115.4 (C-5) H1119.4 (C-6); 1 4LNENiTRIS S 6
35.1 (C-7), 69.8 (C-8); 1 £ B-D-BilyHiif5 = 0100.4
(C-1"), 70.5 (C-2"), 71.3 (C-3"), 67.4 (C-4"), 74.3 (C-5")
F161.3 (C-6). £ "H. PC-NMR 5, It 5
SCHRARE L, wE e S 3 Ol 3,4- IR 2
it 8-O-B-D-NHE g B 15 BH Y

WEY) 4: FHEOTCE TR A . ESI-MS m/z: 448.9
[M]", JERILHIN > 7 il 448. 'H-NMR (500
MHz, DMSO-ds) &%, FTLEE] 5 12.99 (1H,
$) A SAFRIESIIEAIGE S HHEEAES 6645
(1H, d, J = 2.0 Hz, H-6), 6.79 (1H, d, J = 2.0 Hz, H-8)
M16.75 (1H, s, H-3); §6.91 (1H, d, J = 8.5 Hz, H-5"),
7.42 (1H, d, J = 2.0 Hz, H-2") #17.45 (1H, dd, J =
2.0, 8.5 Hz, H-6"); 1 41 p-D-%i % #1556 5.08 (1H, d,
J =17.5 Hz, H-1"), 3.28 (1H, m, H-2"), 3.30 (1H, m,
H-3"), 3.19 (1H, m, H-4"), 3.45 (1H, m, H-5"), 3.71
(1H, dd, J = 4.0, 11.5 Hz, H-6"b), 3.49 (1H, m,
H-6"a). i “C-NMR (125 MHz, DMSO-d) i I}
DB WA T TCAH M) 15 MAS 5 6 94.6 (C-8), 99.4
(C-6), 103.1 (C-3), 105.2 (C-10), 113.5 (C-2"), 115.9
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(C-5"), 119.1 (C-6"), 121.3 (C-1), 145.7 (C-3'), 149.8
(C-4"), 156.8 (C-9), 161.0 (C-5), 162.8 (C-7), 164.4
(C-2) F1181.8 (C-4); B-D-Hi %K% *5: 6 99.8 (C-1"),
73.0 (C-2"), 76.3 (C-3"), 69.4 (C-4"), 77.2 (C-5"),
60.5 (C-6"). % 'H. “C-NMR ¥l Jt 53
BRIRE G L), #E b 4 W ARREE 7-0-B-D-
EE R 71 25 B T

&M 5. Atassih. ESI-MS m/z: 187.1 [M]',
DA XS 4> 755k 186, 7 'H-NMR (500 MHz,
DMSO-de) &%, FTLCE 2] 1 4LAA RN & 1 0
FEUES 6644 (1H, d, J=9.5 Hz, H-3), 8.18 (1H, d,
J =9.5 Hz, H-4); In] LUV E] 2 /NI EU 407
4159 6 7.10 (1H, d, J = 2.5 Hz, H-4'), 8.11 (1H, d,
J =25 Hz, H-5"), K2 ML HEAGES 6 7.73
(1H, s, H-5), 8.02 (1H, s, H-8). K% % #i 4 SCiik i i
SN, e e S 5 I AVE TR

e 6: HTEEIEMA . ESI-MS m/z: 155.0
[M]", A 4> 7 B 154, 48 "H-NMR (500
MHz, DMSO-ds) W#&3IX, nJLUEF] 1 41 ABX 75
HEMGS 0 7.34 (1H, d, J = 2.0 Hz, H-2), 7.29 (1H,
dd, J = 2.0, 8.0 Hz, H-6), 6.78 (1H, d, J = 8.0 Hz,
H-5). 7E “C-NMR (125 MHz, DMSO-ds) i I 13
6 MHMN KT FRAG S 6 121.6 (C-1), 116.5 (C-2),
144.8 (C-3), 149.9 (C-4), 115.1 (C-5) H1121.8 (C-6); 1
ANRFEAS S 6 167.2. 22 "H. PC-NMR 55443,
I 5 SCEkIE S M, e 6 A EULIRIR

WEY 7. A EIEM K. 1E1EE T ESI-MS
W, T LUE BIUE S B m/z: 1811 M), HE
LA 4> 7 5 i A 180, 7F 'H-NMR (500 MHz,
CD;0D) fik3zX, "LLEZE] 1 41 ABX J5 &S
F: 67.05(1H, d, J= 1.0 Hz, H-2), 6.94 (1H, dd, J =
1.0, 8.0 Hz, H-6), 6.78 (1H, d, J = 8.0 Hz, H-5), 1 4
RAIELES 07.54 (1H, d, J = 16.0 Hz, H-7), 6 6.22
(1H, d, J = 16.0 Hz, H-8). 7& “C-NMR (125 MHz,
CD;OD) % FHEL 6 ANMHMI T &5 S 6 127.8
(C-1), 1152 (C-2), 146.8 (C-3), 149.4 (C-4), 116.5

(C-5) F1122.9 (C-6); 1 INEERAF 5 6 147.1 (C-7),
115.5 (C-8); 1 MRIERRAE S 9 171.1 (C-9). £ 'H.
PC-NMR RSN, I3 Scukapom a He U, o
B 7 R .
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