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# ZE:. BHY WISUH AN Drynaria fortunei L5y & KRR, ODS. Sephadex LH-20 il & - il £ Wi AH €2
AR B e, AREEALNE B AR S et SIS . R BN A B R 14 M A, A 3 AR
FZRA~DM M AW (4~1D), KL TH-NMR . *C-NMR. 2D-NMR.ESI-MS £33 i 5% 97173 B % E H (T'R,8'S)-
TEBE IR 4-0-B-D-H AT (1), EHAAE £ 4-0-p-D-ILIE I A (2). (—)-secoisolariciresinol 4-O-B-D-gluco-
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MR B R 4> B8R, I RBML S 1 7EHR T AEAE B R % .
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Lignans and flavonoids from rhizome of Drynaria fortunei

LIANG Yong-hong, YE Min, HAN Jian, WANG Bao-rong, GUO De-an
State Key Laboratory of Natural and Biomimetic Drugs, School of Pharmaceutical Sciences, Peking University, Beijing 100191, China

Abstract: Objective To study the chemical constituents from the rhizome of Drynaria fortunei. Methods Silica gel, ODS,
Sephadex LH-20 column chromatography, and semi-preparative HPLC were used to isolate pure compounds. The compounds were
identified on the basis of their physicochemical properties and spectroscopic data. Results Fourteen compounds were isolated from
the rhizome of D. fortunei, including three lignans (1—3) and eight flavonoids (4—11). By spectroscopic techniques, such as
'H-NMR, ¥*C-NMR, and ESI-MS, these compounds were identified as (7'R,8'S)-dihydrodehydrodiconiferyl alcohol 4'-O-B-D-
glucopyranoside (1), lariciresinol 4’-O-B-D-glucopyranoside (2), (—)-secoisolariciresinol 4-O-B-D-glucopyranoside (3), eriodictyol
(4), eriodictyol 7-O-p-D-glucopyranoside (5), neoeriocitrin (6), naringin (7), luteolin (8), luteolin 7-O-B-D-glucopyranoside (9),
luteolin 8-C-B-D-glucopyranoside (10), 2',4'-dihydroxydihydrochalcone (11), maltol 3-O-B-D-glucopyranoside (12), B-sitosterol (13),
and daucosterol (14). Conclusion Compounds 1—3, and 11 are isolated from the plants in Polypodiaceae family for the first time,
and compounds 5 and 8—10 are isolated from the plants of Drynaria (Bory) J. Sm. for the first time. Compound 1 is present as
rotamers at room temperature.

Key words: the rhizome of Drynaria fortunei (Kunze) J. Sm.; lignans; flavonoids; rotamer; lariciresinol 4’-O-f-D-glucopyranoside
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(5 BT ALTE2EHAF (6D Ml (7). RBREHLE (8),
AJRHZ 7-O-B-D-HI % H (9) AR 55 8-C-p-D-
AR (10). 204- I S A HE (1D, #
My 3-0O-B-D-HIZ T (12). B-A B (13). B-
HE M (14). tbaY 1~3. 11 IEIRMNIKIEE
BHED Ty B33, b s 1 AT bl
% WA 5. 8~10 4 E IR ERJE A T o3 By
GEIR

1 YRS, T R4

Thermo Finnigan LCQ Advantage Jit i 1% ;
Bruker Avance I11 400. INOVA—500 /% Varian VNS
600 TUAZ IR (TMS fENFR); Perkin—Elmer
243B polarimeter 1 Jig)t4%; Semi-HPLC A Alltech
/v Alltech 426 HPLC Pump FiI LINEAR UVis 200
Dectector, -l & tili41 4 Agilent Zorbax SB-Cyg
B4 (250 mmXx 9.4 mm, 5pum).

FEG I FRERE (100~200 H, 200~300 H)X
RO G R (GFase) W H T BigvEd L)
Sephadex LH-20 (25~100 um) >4 Pharmacia /A
FEih; ODS (40~75um) 4 YMC 728, #EE i
K% (60~90 H) W AL IS AML T 5 K
LR (HP-20) Ty B b 5t S48 5 BHE A R A 7 5
R Ry el TP AER T

AN B E A A AT, BHAERTR
5 2y 5 ot A A K 5 N K R B R K R AL )
¥tk Drynaria fortunei (Kunze) J. Sm. H+ /&R
2 BRI A RAT T AL ROR 7 2 52 e AR 2 5 AR e
ARHFFEE
2 RBBESEH

HANAEF 12 kg, R R A 70% £
[Pl 3 Ik, R 2 h, S IR, I8 [
FFENRE 2.98 kg, =5 7K 480 MR A Ak o
W PR IR K VEANE T A, 159 2B R SRR A HLY)
121 g, 1F T BEREEY) 224 9. BUIE T EBEASHUY) (224 @)
2 HP-20 RALWRL PR B T (3, LA ORE-/K (0 :
100—95 : 5) BAEEUEHATE] 6 AN E7r. 50% LEEHE
Jlt B oy 20 SR WA (i, DA SR /KRR FE DR, 433
7 ANy, 5 2 W4 S ODS R CHEE-7KD
A (2K, 8192, 2 mL/min) #lifk{5
Ffb&% 1 (115 mg). 2 (55 mg). 3 (18 mg);
7 A R ODS AR CFEE-7K) il 259
M CLHE-7K, 14 186, 2 mL/min) 4ifb #3214k &)
6 (12mg). 7 (13 mg); 4 10% LEEDE N 74 =

52 ODS FE i CFHEE-/K) . I CHREE-/K,
5:95, 2mL/min) 2ifbf32I1bE54 12 (11.5 mg).
HUEE R e A HUY) (121 @) Zerb i taits, LAG-
FJE (5 95—50 : 50) FHAEGEME, 35 10 4,
81 a R SRR, DS -HEE (51 95)
VEMAREIML & 13 (16 mg); 55 5 ¥4 S IR
FELE, DLEAG-HEE (10 @ 90) WL EML&
14 (32 mg); # 2 1 8 #i/r 4 x5 ODS. Sephadex
LH-20 A (i S Vil s An S5 ik (BRI RS8N
HEE-7K), 2 Eaith 513854 4 (6mg). 5 (12
mg). 8 (5mg). 9(18 mg). 10 (20 mg). 11 (6 mg).
3 HHETE

tEY 1: L EBmAR (HED,
[a]2’ —27.5° (¢ 0.20, MeOH), ESI-MS 7E m/z 521
AbER[M—H] I, {E m/z 359 A HIBM—H—162]
W, PR TS AN . "TH-NMR (500 MHz,
DMSO-ds) o: 6.68 (1H, br s, H-2), 6.68 (1H, br s,
H-6), 2.48~2.53 (2H, m, H-7), 1.66~1.70 (2H, m,
H-8), 3.39~3.42 (2H, m, H-9), 6.96 (1H, d, J =1.5
Hz, H-2"), 7.05 (1H, d, J = 7.5 Hz, H-5'), 6.84 (1H, dd,
J=15,75 Hz), 546 (1H, dd, J = 2.0, 6.5 Hz, H-7'),
3.39~3.42 (1H, overlap, H-8), 3.60~3.63 (1H, m,
H-9"), 3.69~3.71 (1H, m, H-9"), 3.77 (3H, s, MeO-3),
3.73 (3H, d, Me0-3'), 4.87 (1H, d, H-1"), 3.20~3.23
(1H, m, H-2"), 3.23~3.25 (1H, overlap, H-3"), 3.23~
3.27 (1H, overlap, H-5"), 3.10~3.15 (1H, m, H-4"),
3.63~3.65 (1H, m, H-6"), 3.40~3.43 (1H, overlap,
H-6"); ®C-NMR (125 MHz, DMSO-dg) &: 135.1
(C-1), 112.4 (C-2), 143.3 (C-3), 145.4 (C-4), 128.7
(C-5), 116.4 (C-6), 31.4 (C-7), 34.6 (C-8), 60.1 (C-9),
135.4 (C-1"), 110.3 (C-2"), 148.9 (C-3'), 146.1 (C-4"),
115.3 (C-5'), 117.9 (C-6'), 86.4 (C-7'), 53.4 (C-8)),
63.0 (C-9), 55.6 (MeO-3), 55.7 (MeO-3"), 100.0
(C-17), 73.1 (C-2"), 76.9 (C-3"), 69.6 (C-4"), 76.8
(C-5"), 60.6 (C-6"). LA I-¥iedii 55 3cibont e, sz
& 1 Mgl (T'R8'S)- A A A FERE
4'-O-B-D-H AT . H "H-NMR. *C-NMR %4
i COSY. HSQC }2 HMBC %5 — 4k i 3t 4l i 7 LA
AR E

A 1 BC-NMR 2 "H-NMR 15 576 % i
(20 C) PMEARSMG . LUT 6 MirfES 5
146.1,128.7,117.9, 115.3, 110.3, 53.4) ¥yZd 43 — &
I, i 1 s *H-NMR 1, 6 3.73 (3H, d, J = 2 Hz)
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AT ARG SR o N, Wl 2 R, i
) 1 4 HPLC KrIIL pie 7> £0>98%, Kbyl L4k
DT BEATAE e I G o T A AERE RGN 2 v AT
THESZH LIAEZE PC-NMR 1 *H-NMR 3E[(725 1.
HRGOR, {E 80 CHIEN, BC-NMR ey k/E
M 6 ANAE 5 HRE IF AT N I L (6 146.2,
128.7, 117.8, 116.3, 111.4, 53.0), HARE &K 2
B H-NMR R & B R0 1 AR S Fg A
R T M 5 3.78 (3H, S), TMIZCHI T 2 AN 1) Ll
5 6.68 (2H, s) Z450 T 2 AP L& 5 6.90 (1H, s), 6
6.68 (1H, s), HACE R INIE 2 s, R E
AW TR A IS . SCHRY
RIEHALA NG R R A I 5,

- I || 3-0CH;,
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Fig. 1 'H-NMR spectra of compound 1 at 20 C and 80 C
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Fig. 2 C-NMR spectra of compound 1 at 20 ‘C and 80 C

a2 Atk R (HEE, ESI-MS fE m/z 521
QSR [M—H] 1§, 7E m/z 359 kb4 M—H—162]
I, $ER T EE AN, 44 'H-NMR,
BC-NMR #5225 T2 A CasHaaO110 "H-NMR (500
MHz, DMSO-dg) &: 6.97 (1H, d, J = 1.8 Hz, H-2),
3.82 (3H, s, 3-OCHy), 6.70 (1H, d, J = 8.2 Hz, H-5),
6.87 (1H, dd, J = 2.0, 8.0 Hz, H-6), 4.82 (1H, d, J =
6.5 Hz, H-7), 2.31~2.36 (1H, m, H-8), 3.82~3.86
(1H, overlap, H-9), 3.62~3.65 (1H, overlap, H-9),
6.78 (1H, d, J = 2.0 Hz, H-2"), 3.85 (3H, s, 3'-OCHj),
7.12 (1H, d, J = 8.0 Hz, H-5), 6.63 (1H, dd, J = 2.0,

8.0 Hz, H-6'), 2.91 (1H, dd, J = 5, 13.5 Hz, Ha-7’),
250 (1H, dd, J = 11.5, 13.5 Hz, Hb-7"), 2.66~2.74
(1H, m, H-8", 3.99 (1H, dd, J = 6.5, 8.5 Hz, H-9a"),
3.73 (1H, dd, J = 6.5, 8.5 Hz, H-9b'), 4.86 (1H, d, J =
7.5 Hz, H-1"), 3.43~3.45 (1H, overlap, H-2"), 3.41~
3.44 (1H, overlap, H-3"), 3.37~3.41 (1H, overlap,
H-4"), 3.37~3.41 (1H, overlap, H-4"), 3.82~3.86
(1H, overlap, H-6"), 3.65 ~ 3.69 (1H, overlap);
BC-NMR (125 MHz, DMSO-dg) 6: 134.0 (C-1), 111.9
(C-2), 1495 (C-3), 56.9 (MeO-3), 147.8 (C-4), 116.7
(C-5), 120.1 (C-6), 84.4 (C-7), 54.6 (C-8), 61.0 (C-9),
140.9 (C-1), 114.0 (C-2), 1514 (C-3), 57.3
(MeO-3), 146.4 (C-4'), 1185 (C-5'), 122.7 (C-6)),
33.1(C-7"), 44.3 (C-8"),74.2 (C-9), 103.5 (C-1"), 75.5
(C-2m, 78.4 (C-3"), 71.9 (C-4"), 78.7 (C-5"), 63.1
(C-6"). LA R¥He 5 Sk s A — 5™, ke
a2 R RA NG 2R 4'-O-B-D- NG 76 45 B 1

a3 At REs s (T, ESI-MS 1E
m/z 523 AR [M—H] &, 7E m/z 361 Abgy i
[M—H—162] &, $&R7r & oS, &5
4 *H-NMR. BC-NMR & H4> 73X 4 CoeHz60110
'H-NMR (400 MHz, DMSO-dg) J: 6.68 (1H, d, J = 1.2
Hz, H-2), 6.95 (1H, d, J = 8.0 Hz, H-5), 6.62 (1H, dd,
J =1.2, 8.0 Hz, H-6), 2.47~2.57 (2H, overlap, H-7),
1.82~1.85 (1H, m, H-8), 3.30~3.40 (2H, overlap,
H-9), 3.68 (3H, s, 3-OCHj3), 6.62 (1H, d , J = 1.2 Hz,
H-2", 6.63 (1H, d, J = 8.0 Hz, H-5'), 6.51 (1H, dd, J =
1.2, 8.0 Hz, H-6), 2.47~2.57 (2H, overlap, H-7"),
1.82~1.85 (1H, m, H-8'), 3.30~3.40 (2H, overlap,
H-9"), 3.68 (3H, s, 3-OCHg), 4.83 (1H, d, J = 7.2 Hz,
H-1"), 3.20~3.25 (3H, overlap, H-2", 3", 5"), 3.12~
3.18 (1H, m, H-4"), 3.62~3.64 (1H, m, H-6"), 3.41~
3.47 (1H, m, H-6"); *C-NMR (100 MHz, DMSO-ds)
0: 135.2 (C-1), 113.1 (C-2), 148.6 (C-3), 144.6 (C-4),
115.1 (C-5), 121.1 (C-6), 33.8 (C-7), 42.5 (C-8), 60.2
(C-9), 55.,5 (3-OCHj3), 132.2 (C-1), 1129 (C-2),
147.2 (C-3), 144.3 (C-4'), 115.1 (C-5'), 120.9 (C-6),
33.8 (C-7), 42.4 (C-8"), 60.2 (C-9'), 55.5 (3'-OCHy),
100.0 (C-1"), 73.2 (C-2"), 76.9 (C-3"), 69.7 (C-4"),
77.0 (C-5"), 60.7 (C-6")o LA L%l 55 SRR Fa A
— 5 Wk S 3 K (-)-secoisolariciresinol
4-0O-B-D-glucopyranoside..

WaEY 4. WEIERMA (HEE, ESI-MS
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76 miz 287 W45 [M—H] I, 44 H-NMR.
PC-NMR #5345 74 C1sH12060 *H-NMR (600
MHz, DMSO-dg) &: 12.17 (1H, s, 5-OH), 10.77 (1H,
br s, 7-OH), 9.06 (1H, s, 4-OH), 9.01 (1H, s, 3'-OH),
6.87 (1H, br s, H-2"), 6.74 (2H, m, H-5’, 6'), 5.88 (1H,
d, J = 2.4 Hz, H-6), 5.85 (1H, d, J = 2.4 Hz, H-8), 5.36
(1H, dd, J = 3.0, 12.6 Hz, H-2), 3.18 (1H, dd, J = 12.6,
17.4 Hz, H,-3), 2.63 (1H, dd, J = 3.0, 17.4 Hz, Hy-3);
BC-NMR (150 MHz, DMSO-dg) J: 78.4 (C-2), 42.1
(C-3), 196.3 (C-4), 163.4 (C-5), 94.9 (C-6), 166.6
(C-7), 95.7 (C-8), 162.9 (C-9), 101.8 (C-10), 129.4
(C-11), 114.3 (C-2'), 145.7 (C-3), 145.2 (C-4"), 115.3
(C-5), 117.9 (C-6"). LA ¥ 55 sCik i Je A —
HUOV RS 4 bR,

a5 Wt E TR AR (FED; ESI-MS
76 miz 449 Ab5H [M—H] &, {E miz 287 kb4
[M—H—162] W, $2R0 T & A0, 45
# "H-NMR. C-NMR #i5E 4> XA CoH201.
'H-NMR (400 MHz, DMSO-dg) &: 12.07 (1H, s,
5-OH), 9.07 (1H, br s, 4-OH), 6.88 (1H, s, H-2),
6.74~6.75 (2H, overlap, H-5', 6"), 6.15 (1H, d, J = 2.4
Hz, H-8), 6.13 (1H, d, J = 2.4 Hz, H-6), 5.43 (1H, dd,
J = 3.6, 12.8 Hz, H-2), 3.25~3.28 (1H, overlap,
H.-3), 2.69~2.76 (1H, m, Hy-3), 4.98 (1H, d, J = 7.6
Hz, H-1"), 3.14~3.68 (6H, Sugar-H); **C-NMR (100
MHz, DMSO-dg) &: 78.7 (C-2), 42.2 (C-3), 197.2
(C-4), 162.9 (C-5), 96.4 (C-6), 165.2 (C-7), 95.4
(C-8), 162.7 (C-9), 103.3 (C-10), 129.2 (C-1'), 114.4
(C-2'), 145.8 (C-3'), 145.2 (C-4'), 115.3 (C-5'), 118.1
(C-6"), 99.6 (C-17), 73.0 (C-2"), 76.3 (C-3"), 69.5
(C-4"), 77.1 (C-5"), 60.6 (C-6"). LA - %#i 15 SCiiki
i A58, % 4k A4 5 eriodictyol 7-O-B-D-
glucopyranoside.

&) 6: MBS (L), ESI-MS 7E m/z
595 4bzith [M—H] i, %54y "H-NMR. “C-NMR
i 4y 730N CyHyO15. 'H-NMR (600 MHz,
DMSO-ds) o: 6.78~6.88 (3H, overlap, H-2', 5', 6'),
6.10 (1H, d, J = 1.8 Hz, H-8), 6.08 (1H, d, J = 1.8 Hz,
H-6), 5.41 (1H, dd , J = 2.5, 12.6 Hz), 5.14 (1H, d, J =
7.8 Hz, Glc-C-1), 5.10 (1H, d, J = 1.6 Hz, Rha-C-1),
3.16~3.72 (10H, Sugar-H), 2.69~2.77 (2H, m, H-3),
1.15 (3H, d, J = 6.0 Hz); *C-NMR (150 MHz,
DMSO-dg) &: 79.1 (C-2), 42.7 (C-3), 197.7 (C-4),

163.4 (C-5), 96.7 (C-6), 165.2 (C-7), 95.6 (C-8), 163.4
(C-9), 103.8 (C-10), 129.7 (C-1'), 114.9 (C-2'), 145.7
(C-3'), 146.3 (C-4'), 115.9 (C-5'), 118.6 (C-6'), 97.8
(Gle-C-1), 79.2 (Glc-C-2), 77.5 (Glc-C-3), 70.9
(Glc-C-4), 76.6 (Glc-C-5), 60.9 (Glc-C-6), 100.9
(Rha-C-1), 70.9 (Rha-C-2), 70.1 (Rha-C-3), 72.3
(Rha-C-4), 68.8 (Rha-C-5), 18.6 (Rha-C-6). LA I %k
5 Semk R R A 0, s 6 it
FR AT,

W& 7. WE kR (HEE, ESI-MS /& m/z
579 4bZiih [M—H] %, 44 'H-NMR. “C-NMR
& Ho2r T3 A CyHpOwe 'H-NMR (400 MHz,
DMSO-dg) d: 7.32 (2H, d, J = 8.8 Hz, H-2', 6'), 6.79
(2H, d, J = 8.8 Hz, H-3', 5'), 6.10 (1H, d, J = 2.4 Hz,
H-8), 6.08 (1H, d, J = 2.4 Hz, H-6), 5.47 (1H, dd, J =
2.8, 12.6 Hz, H-2), 5.14 (1H, d, J = 1.6 Hz, Rha-C-1),
5.09 (1H, d, J = 8 Hz, Glc-C-1), 3.10~3.71 (10H,
Sugar-H), 2.67~2.75 (2H, m, H-3), 1.13~1.15 (3H,
m, H-3); *C-NMR (100 MHz, DMSO-dg) &: 78.8
(C-2), 42.8 (C-3), 197.3 (C-4), 162.9 (C-5), 96.3
(C-6), 164.7 (C-7), 95.1 (C-8), 162.7 (C-9), 103.3
(C-10), 128.6 (C-1'), 1285 (C-2/, 6'), 157.8 (C-4),
115.2 (C-3', 5), 100.3 (Glc-C-1), 77.1 (Glc-C-2), 76.8
(Glc-C-3), 69.5 (Glc-C-4), 76.1 (Glc-C-5), 60.4
(Glc-C-6), 97.3 (Rha-C-1), 70.4 (Rha-C-2), 70.3
(Rha-C-3), 71.8 (Rha-C-4), 68.2 (Rha-C-5), 18.0
(Rha-C-6). LA_F-¥d 5 ki st A 5P, %
SEALE T Akl AT

B 8: AT ETEMA (HEE), ESI-MS
75 miz 285 b5t [M—H] %, 454 'H-NMR.
BC-NMR i H4> T2 0 CisHyoOg. H-NMR (600
MHz, DMSO-dg) 6: 12.97 (1H, s, 5-OH), 10.79 (1H,
brs, 7-OH), 7.44 (1H, dd, J = 2.4, 8.4 Hz, H-6'), 7.40
(1H, d, J = 2.4 Hz, H-2'), 6.88 (1H, d, J = 8.4 Hz,
H-5'), 6.67 (1H, s, H-3), 6.44 (1H, d, J = 2.4 Hz, H-8),
6.19 (1H, d, J = 2.4 Hz, H-6); *C-NMR (150 MHz,
DMSO-dg) 6: 163.9 (C-2), 102.8 (C-3), 181.6 (C-4),
157.3 (C-5), 98.8 (C-6), 164.1 (C-7), 93.8 (C-8), 161.4
(C-9), 103.7 (C-10), 121.5 (C-1'), 113.3 (C-2'), 145.7
(C-3'), 149.7 (C-4), 116.0 (C-5), 119.0 (C-6"). Ll I
B 5 Sck s R A -8, et 8 A
VN

a9 WOTERMA (FEE, ESI-MS
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7E miz 447 Jbe5 T [M—H] &, 7F m/z 285 kb4 i
[M—H—162] W, $2Ror &7 — DN, 45
% 'H-NMR. C-NMR #5353 73X h CoHaoOu1o
'H-NMR (400 MHz, DMSO-dg) &: 7.43 (1H, dd, J =
2.0, 8.0 Hz, H-6"), 7.41 (1H, d, J = 2.0 Hz, H-2'), 6.87
(1H, d, J = 8.0 Hz, H-5), 6.77 (1H, d, J = 2.0 Hz,
H-8), 6.43 (1H, d, J = 28.0 Hz, H-6), 6.73 (1H, s,
H-3), 5.07 (1H, d, J = 8.4 Hz, H-1"), 3.14~3.72 (6H,
Sugar-H); *C-NMR (100 MHz, DMSO-dg) &: 164.5
(C-2), 103.0 (C-3), 181.8 (C-4), 161.1 (C-5), 99.5
(C-6), 162.9 (C-7), 94.7 (C-8), 156.9 (C-9), 105.3
(C-10), 120.9 (C-1"), 113.3 (C-2'), 145.9 (C-3'), 150.5
(C-4'), 115.9 (C-5'), 119.2 (C-6'), 99.9 (C-1"), 73.1
(C-2"), 76.4 (C-3"), 70.8 (C-4"), 82.0 (C-5"), 60.6
(C-6")o LA ¥ty ek A — 550, ks
A 9 AR Z 7-O-B-D-HI A 1T -

&4 10: wETETRH A (HED; ESI-MS
7E miz 447 Jbe5 Y [M—H] &, 7% miz 357 kb%5
[M—H—90] ¥4, m/z 327 &b4iH [M—H—120] U,
PRGN AT, 454 "TH-NMR. ®°C-NMR
W TR A CuHpOuo. 'H-NMR (400 MHz,
DMSO-de) d: 7.52 (1H, d, J = 7.6 Hz, H-6"), 7.46 (1H,
br s, H-2"), 6.85 (1H, d, J = 7.6 Hz, H-5), 6.62 (1H, s,
H-3), 6.24 (1H, s, H-6), 4.68 (1H, d, J = 9.2 Hz,
H-17), 3.14~3.86 (6H, Sugar-H); “*C-NMR (100
MHz, DMSO-dg) J: 164.0 (C-2), 102.3 (C-3), 181.9
(C-4), 160.4 (C-5), 98.2 (C-6), 163.0 (C-7), 104.6
(C-8), 156.0 (C-9), 103.9 (C-10), 121.8 (C-1'), 114.0
(C-2'), 145.9 (C-3'), 149.8 (C-4'), 115.7 (C-5'), 119.3
(C-6'), 73.4 (C-1"), 70.8 (C-2"), 78.8 (C-3"), 70.8
(C-4"), 82.0 (C-5"), 61.6 (C-6"). LA _F%i#E 15 ik
3 —FN, B e AL B 10 D KR B 2% 8-C-B-D-
HIHREAT o

&) 11 J O E B R (HEE, ESI-MS
7E miz 241 bR [M—H] &, 454 'H-NMR.
BC-NMR #5234 7R A CisHuO03. *H-NMR (400
MHz, DMSO-dg) o: 7.27~7.28 (4H, overlap, H-2, 3,
5,6), 7.76 (1H, d, J = 8.8 Hz, H-6"), 7.18 (1H, dd, J =
4.0, 8.4 Hz, H-4), 6.31 (1H, dd, J = 2.0, 8.8 Hz, H-5),
6.18 (1H, d, J = 2.0 Hz, H-3'), 3.27 (2H, t, J = 7.6 Hz,
H-0), 2.92 (2H, t, J = 7.6 Hz, H-B); *C-NMR (100
MHz, DMSO-dg) J: 141.0 (C-1), 128.2 (C-2), 128.3
(C-3), 125.8 (C-4), 128.3 (C-5), 128.2 (C-6), 38.9

(C-a), 29.8 (C-B), 203.0 (C=0), 111.9 (C-1), 164.3
(C-2'), 102.4 (C-3'), 164.3 (C-4'), 108.6 (C-5'), 132.8
(C-6)0 L %5t 55 ek s A — 8%, et
EW A1 N 20 4- R T A H

& 12: Witk (WEE, ESI-MS {E
miz 287 k45 [M—H] ¥, 44 'H-NMR.
BC-NMR i H4r 74 CpoHe0g. *H-NMR (400
MHz, DMSO-dg) &: 8.13 (1H, d, J = 5.6 Hz, H-6),
6.43 (1H, d, J = 5.6 Hz, H-5), 2.37 (3H, s, -CHs), 4.74
(1H, d, J = 7.2 Hz, H-1"), 3.62~3.66 (1H, m, H,-6"),
3.40~3.45 (1H, m, Hy-6'), 3.01~3.20 (4H, m,
H-2'-H-5"; ®C-NMR (100 MHz, DMSO-dg) &
161.30 (C-2), 141.8 (C-3), 174.2 (C-4), 116.2 (C-5),
155.7 (C-6), 103.6 (C-1"), 73.9 (C-2"), 76.35 (C-3"),
69.6 (C-4"), 77.3 (C-5"), 60.9 (C-6"), 15.2 (-CH3). LA
EHE S SckaE AR s, s A 12
N F 2E R 3-O-B-D-H AT . 2L 'TH-NMR., ®C-NMR
AR COSY . HSQC J¢ HMBC %5 4E A% f L4
W LLEE

WA 13: [t Rk Es & (AN, Liebermann-
Burchard S %% . H-NMR (500 MHz, CD;0CD3)
5:0.72 (3H, s, H-18), 1.05 (3H, s, H-19), 0.95 (3H, d,
J = 6.5 Hz, H-21), 0.84 (3H, overlap, H-27), 0.83 (3H,
overlap, H-26), 0.85 (3H, overlap, H-29); *C-NMR
(125 MHz, CD;0CD3) 8: 38.2 (C-1), 32.5 (C-2), 71.7
(C-3), 42.3 (C-4), 142.4 (C-5), 1215 (C-6), 32.6
(C-7), 32.8 (C-8), 51.2 (C-9), 37.3 (C-10), 21.8
(C-11), 40.6 (C-12), 43.1 (C-13), 57.7 (C-14), 24,9
(C-15), 28.9 (C-16), 56.9 (C-17), 12.3 (C-18), 20.0
(C-19), 36.9 (C-20), 19.2 (C-21), 34.7 (C-22), 26.9
(C-23), 46.7 (C-24), 29.3 (C-25), 19.3 (C-26), 19.7
(C-27), 23.8 (C-28), 12.2 (C-29). LA _E%¥s 55 SCiikIR
AP, RS 13 4 B SR

twEY 14: AR (HED, Liebermann-
Burchard Jx bV 2 FH I, 5 B-#H 5 b7 X B b L
JERAAFN RFAE, 5 B-i% b1 i
B EAERIE AN, s 14 D B-i
2 MY,
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