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A new phloroglucinol glycoside from Dryopteris fragrans
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Abstract: Objective To study the chemical constituents from the whole plants of Dryopteris fragrans. Methods The chemical
constituents were isolated and purified by silica gel, macroporous adsorption resin, Sephadex LH-20 column chromatography, and
preparative HPLC. The structures of the isolated compounds were identified by NMR and MS spectroscopic methods. Results ~ Six
compounds were isolated from the aqueous extract of D. fragrans, and identified as 1-butanoyl-2-hydroxy-4-methoxy-3-
methylphloroglucinyl-6-O-3-D-glucopyranoside (1), 5,7-dihydroxy-2-methylchromone-7-O-3-D-glucoside (2), monnierisides A (3),
isoorientin (4), orientin (5), and isovitexin (6). Conclusion Compound 1 is a new compound, named aspidinoloside, and
compounds 2, 3, 5, 6 are isolated from this plant for the first time.
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Agilent XDB-Cig (150 mmX21.2 mm, 5 um, Agilent
AT, FEED; K Sephadex LH-20 (GE A ], 3%
[5); JAH ODS Cis A3k} (H A B HEA F]D; Bruker
AV500 BURZ AR (i Bruker A7) ); Thermo
LTQ-Orbitrap J§i 4% ( Thermo Fisher Scientific A ],
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BE) AR (12%208) RESBEAEE
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(8.81 g) % Sephadex LH-20 i (HEE) Al
HEGE (10%86) R BaR st a 4 (17.7
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3 KT
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Molish & iPHME. (&1 (2 mg) 42 mol/L £
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'H-NMR # Rz &M EE 1 MaEES
4 6.46 (1H, s), 3 MHHEAF 5 0 3.88 (3H, s), 1.96 (3H,
s), 0.98 (3H, t,J= 7.5 Hz), FH 61 3.88 & 1 MHH
55, 2 MNEHFIES 6 3.18 (2H, m), 1.71 (2H,
m). BC-NMR iR Zib&WHE 18 Mifss, H
5 208.5 NIREEIKIE S, J 164.6, 163.8, 160.5,
107.7,107.2,91.1 N 6 NIik{E S, §7.4,14.2,56.2
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A C-1" (6¢ 208.1) FHIC, ZHEK 1 3 #E-CO-CH,-CHo-
CH; FBt. 4-OMe (0u 3.88) Al C-4 (5c 164.6) %,
H-5 (0u 6.46) 1 C-4 (6c 164.6), C-6 (dc 160.5), C-1
(6c 107.2), C-3 (6c 107.7) #A%, [EIF H-5 (du 6.46)
AT C-1" (5c 208.1) J4 “W” TUAH K 3-Me (6 1.96) Fil
C-3 (dc 107.7), C-2 (6c 163.8), C-4 (dc 164.6) A%,
[E] i 3-Me (05 1.96) 1 C-5 (d¢c 91.1) J4“W " BUAH %,
FC-6 (J¢ 160.5) Js FHI - 7 ) Bl 1) i L U5 5 H-1"
(S 5.09) F1 C-6 (oc 160.5) MK, WisE T WERESR:
A, RIEHEEHE T = 8.0 Hz, WiE N p-D-Hi%
Wio ZEA UL, e AW 1 MR 1-T B
Fe-2-FR A4 F AR -3 FE () O =3 -6-O-B-D-MIL i
HEBEL . JF454 'TH-NMR. BC-NMR. HMQC &
HMBC i, izt &9 nma s 5847 7 e A E
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WEY 2: REOTELHAK. H-NMR (500
MHz, DMSO-ds) 6: 12.81 (1H, s, 5-OH), 6.65 (1H, s,
H-6), 6.42 (1H, s, H-8), 6.26 (1H, s, H-3), 5.04 (1H,
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Fig.1 Structure and key HMBC correlations of compound 1

&1 LAY 1 8 'H- 71 BC-NMR HIH0E (500/125 MHz,
CD;0D)

Table 1 'H- and '*C-NMR spectral data of compound 1
(500/125 MHz, CD30D)

AL & & HMBC (H—C)

1 107.2

2 163.8

3 107.7

4 164.6

5 91.1 646 (1H,s) C-1,1,3,4,6, 3-Me

6 160.5

3-Me 74 196 (3H,s) C-2,3,4,5,6

4-0Me 562 3.88(3H,s) C-4

L 208.1

2 475 3.18 (2H, m) C-1'3' 4

3 192 1.71 (2H, m) C2 4

4 142 098 (3H,t,J="15 Hz) c2'3

1 1024 5.09 (1H, d,J=8.0 Hz) C-6,3"

2" 749 3.56 (1H, m) C-1"3"

3" 788  3.49 (1H, m) C-1"2" 4"

4 716  3.34 (1H,m) C-3"5"6"

5 788  3.49 (1H, m) C-4"6"

6" 62.8 3.66(1H,dd,J=70,120Hz) C-5"
3.93(1H, dd,J=25,12.0 Hz) C-4",5"

d, J=7.5 Hz, H-1"), 3.68 (1H, m, H-2"), 3.43 (2H, m,
H-6"), 3.15~3.26 (3H, m, H-3"~5"), 2.38 (3H, s,
2-CH3); BC-NMR (125 MHz, DMSO-ds) 6: 182.0
(C-4), 168.4 (C-7), 162.9 (C-5), 161.1 (C-2), 157.5
(C-9), 108.4 (C-3), 105.1 (C-10), 99.8 (C-1"), 99.5
(C-6), 94.5 (C-8), 77.1 (C-5"), 76.3 (C-2"), 73.0
(C-4"), 69.5 (C-3"), 60.5 (C-6"), 20.1 (C2-CH3). LA L
Bl 5 oCikiE — 80, MESEt A 2 8 57-=
2 5 -2- WA B 8 [ - 7-O-B-D- 71 1 B Y

&Y 3: st i (HEE . '"H-NMR (500 MHz,
CD;0D) d: 6.41 (1H, s, H-2), 6.28 (1H, d, J = 1.8 Hz,
H-8), 6.16 (1H, d, J = 1.8 Hz, H-6), 4.76 (1H, d, J =

15 Hz, H-2'B), 4.62 (1H, d, J = 15.0 Hz, H-2'a), 4.42
(1H, d, J = 7.8 Hz, glc-H-1"), 3.88 (1H, brd, J = 11.4
Hz, H-6"B), 3.67 (1H, dd, J = 12.0, 4.8 Hz, H-6"a),
3.38 (1H, m, H-2"), 3.27~3.32 (3H, m, H-3"~5");
BC-NMR (125 MHz, CD;0D) J: 167.6 (C-2), 108.2
(C-3), 183.7 (C-4), 163.3 (C-5), 100.7 (C-6), 167.9
(C-7), 95.5 (C-8), 159.7 (C-9), 105.1 (C-10), 67.4
(C-2"), 104.1 (C-1"), 78.0 (C-2"), 75.0 (C-3"), 71.4
(C-4"), 78.2 (C-5"), 62.7 (C-6"). LA X 5 kIR
TE—F00, WU @59 3 N monnierisides A .

WEY 4: FREOK A, 'H.NMR (500 MHz,
DMSO-ds) d: 13.58 (1H, s, 5-OH), 7.42 (1H, dd, J =
8.0, 2.0 Hz, H-6'), 7.40 (1H, d, J = 2.0 Hz, H-2'), 6.89
(1H, d, J= 8.0 Hz, H- 5'), 6.68 (1H, s, H-3), 6.48 (1H,
brs, H-8), 4.58 (1H, d, J= 9.5 Hz, H-1"), 4.05 (1H, dd,
J=9.5,8.5Hz, H-2""), 3.69 (1H, dd, J = 12.5, 5.0 Hz,
H-6"P), 3.40 (1H, dd, J = 12.0, 5.5 Hz, H-6"a), 3.09~
321 (3H, m, H-3"~5"); 3C-NMR (125 MHz,
DMSO-ds) d: 181.9 (C-4), 163.7 (C-7), 163.4 (C-2),
160.8 (C-5), 156.2 (C-9), 149.8 (C-4"), 145.8 (C-3"),
121.5 (C-1), 119.1 (C-6'), 116.1 (C-5"), 113.3 (C-2'),
108.9 (C-6), 103.4 (C-10), 102.9 (C-3), 93.5 (C-8), 81.7
(C-5"), 79.0 (C-3"), 73.1 (C-1"), 70.7 (C-4"), 70.2
(C-2"), 61.6 (C-6") LA F-Hudi 5 sCikfiiE—zk-12,
S ER Y 4 NRE R,

a5 EEEHAK, 'H-NMR (500 MHz,
DMSO-ds) §: 13.18 (1H, s, 5-OH), 7.53 (1H, dd, J =
8.0, 2.0 Hz, H-6'), 7.49 (1H, d, J = 2.0 Hz, H-2'), 6.89
(1H, d, J = 8.5 Hz, H-5"), 6.65 (1H, s, H-3), 6.26 (1H,
brs, H-6), 4.67 (1H, d, J= 9.5 Hz, H-1"), 3.85 (1H, m,
H-2"), 3.79 (1H, brd, J = 12.5 Hz, H-6"B), 3.55 (1H,
m, H-6"0), 3.25~3.55 (3H, m, H-3"~5"); 3C-NMR
(125 MHz, DMSO-ds) 6: 182.0 (C-4), 164.0 (C-7),
162.5 (C-2), 160.1 (C-5), 156.0 (C-9), 149.5 (C-4"),
145.7 (C-3"), 122.1 (C-1"), 119.4 (C-6"), 115.6(C-5"),
114.1 (C-2'), 104.6 (C-6), 104.1 (C-10), 102.5 (C-3),
98.0 (C-8), 82.0 (C-5"), 78.7 (C-3"), 73.4 (C-1"), 70.7
(C-4"), 70.6 (C-2"), 61.6 (C-6"). LA_L%He 5 STk
E—012, WETEEY) S AE R,

&Y 6: B TEE XA K, 'H-NMR (500 MHz,
CD;0D) 4: 7.82 (2H, d, J = 8.0 Hz, H-2', ¢'), 6.91
(2H, d, J = 8.0 Hz, H-3', 5'), 6.58 (1H, s, H-3), 6.48
(1H, s, H-8), 4.89 (1H, d, J= 8.5 Hz, H-1""), 4.15 (1H,
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dd, J = 9.5, 8.5 Hz, H-2"), 3.86 (1H, brd, J = 9.0 Hz,
H-6"B), 3.73 (1H, dd, J = 10.0, 4.5 Hz, H-6"a) ,
3.41~3.47 (3H, m, H-3"~5"); '3C-NMR (125 MHz,
CD;OD) &: 184.0 (C-4), 166.2 (C-5), 165.0 (C-9),
162.8 (C-2), 162.0 (C-4"), 158.7 (C-7), 129.4 (C-2',
6'), 123.1 (C-1'), 117.0 (C-3', 5'), 109.2 (C-6), 105.2
(C-10), 103.9 (C-3), 95.3 (C-8), 82.6 (C-5"), 80.1
(C-3"), 75.3 (C-1"), 72.6 (C-2"), 71.8 (C-4"), 62.9
(C-6"). DL EHHR 5 CiiaE — 803, W ENE
)6 NRAHITEE
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