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Abstract: Objective To study the chemical constituents of lipophilic parts in water extracts from the stem of Mahonia fortunei.
Methods The compounds were isolated and purified by repeated column chromatography on silica gel and high performance liquid
chromatography, and their structures were determined by spectroscopic data analysis. Results Thirty-eight compounds were obtained
from lipophilic parts in water extracts from the stem of M. fortunei and identified as maltol (1), 3-hydroxy-4-methoxyphenylethanol
(2), syringylethanone (3), 1-hydroxy-3-(4-hydroxy-3-methoxyphenyl)-2-propanone (4), a-hydroxypropiosyringone (5), corydaldine
(6), zhebeiresinol (7), vanillic acid (8), springic acid (9), noroxyhydrastinine (10), (+)-syringaresinol (11), episyringaresinol (12),
schisandrin (13), neoechinulin A (14), 8-oxyjatrorrhizine (15), 8-oxyberberine (16), 5-hydroxymaltol (17), methyl-5-
hydroxy-2-pyridinecarboxylate (18), vomifoliol (19), 2,3-dihydroxy-1-(4-hydroxy-3,5-dimethoxyphenyl)-1-propanone (20), oleracein
E (21), acortatarin A (22), 5-epi-acortatarin A (23), 5-(methoxymethyl)-1H-pyrrole-2-carbaldehyde (24), (+)-lyoniresinol (25),
(—)-secoisolariciresinol (26), ciwujiatone (27), protocatechuic acid (28), adenosine (29), 3,4,5-trimethoxyphenyl-1-O-f-D-
glucopyranoside (30), 2-(4-hydroxy-3-methoxyphenyl) ethyl-O-B-D-glucopyranoside (31), tortoside B (32), oldhamioside (33),
(+)-syringaresinol-4'-O-B-D-glucopyranoside (34), episyringaresinol-4'-O-B-D-glucopyranoside (35), berberine (36), 3,4,5-
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trimethoxyphenyl-(6'-O-syringoyl)-O-B-D-glucopyranoside (37), and salidroside (38), respectively. Conclusion Compounds 3—7,
13—15, 17—19, 21—27, 29, 31, 33, and 38, are isolated from the genus Mahonia for the first time. Moreover, the nuclear magnetic

resonance data of compound 15 is assigned for the first time.

Key words: Mahonia fortunei (Lindl.) Fedde; Berberidaceae; alkaloides; lignans; bioactive substance foundation; 8-oxyjatrorrhizine

R+ K55 A/NEERHMEY) Mahonia fortunei
(Lindl.) Fedde, ZiHITHZE, N (hEZH) 2015
SERRISER NS5 K Mahoniae Caulis W12 R FEY) 2
—U, T (R ScEE), BAERIRE. 15
KRR DR T RAER FEREE. H AR
i BT ST . AR T 55 e 5 T
FIEARFT & AR TSR HTT ke —.
YRR TR Th A AR R QBT OCEERL
] P, R O AT 4R ED R R AR KT S T
5 KM/ NBER, Coxyacanthine ) /NEE% (berbamine )
Zii (jatrorrhizine). /NEERH, (berberine). 5
7T (palmatine) 1, M ZE73 85 % 5 PR G 1
2 BE§ Xanthomonas oryzae pv. oryzicola B 3 i
ANEERRAZGARAR, R WA ROE . AR AT
T RITT RGN TT, MW ZE KR U
BR QR VIR FRAL 7 B4 E T 38 MEEY, i 22
NNE RN Z B> EARR], JF B ERE
WA 15 FIRZRED S £ .

1 (EFESHHR

MDS SCIEX APl QSTAR %! Ji i {X
(ESI-TOF-MS; Applied Biosystems/MDS Sciex.,
Foster, CA, 3£ ) Al Finnigan TRACE 2000 %45
W24 (EI-MS; Thermo Finnigan Inc., San Jose, CA,
& D ; Bruker AV IIT 400 AR LR B AL (Bruker
BioSpin AG Facilities, Fillanden, #id); AR &
IR a3 (RP-SP-HPLC) Jy CXTH 3000 HPLC
WERG LR CIHNEEREA IR AR, BE P3050
63 UV3000 Krill# . CXTH-3000 £ T4
144 Phenomenex Prodigy ODS (21.2 mm X250
mm, 10 um; Phenomenex Inc., Torrance, CA, 3
[E); GFasq W2 ABRERAR (TLC) 35875 &g
FEAL L) AEFE Merck 2] 7 f; 200~300 HAEE
AR T B ) 77 s Sephadex LH-20
AEGHL Pharmacia A& =i T4l OBE. FHEE.
BElR Ol =Wk, Mok, WS NIbRie T
J PR s kgl R 2,015 995 [E Fisher Chemical
DE] P i

- KIh57 25T 2016 4F 11 AR E =7 2

HiRIX, SMTE2D i m A RA RARAE T /N
B B 5 8 R/ INBER R T 55 @ i A At K T 55
Mahonia fortunei (Lindl.) Fedde 1125, FEiEfrA
(20160001 A7 T AR YH T4 2 b J 43 A FIR 2 =) o =
T bR A 2= AL R R ARG Je A A 25 16 5% B o
2 ERSSE

g+ RN 57 22k K (30 kg) H 5 fiEK
R 2 %, BRHR 2 h, WUEEWOK, B2 TE, £33
460 g $EEY (I 1.53%). BL 450 g BB
T 750 mL 7K, F 3 AR MBS CBEAEE 10 X,
133 B 2.6 AT VARIAL 25 go W FL T RERA: (1t 2y
B, =& kE-HEE (1001, 5001, 2051, 10 :
1. 401, 0 1) BEEEVEDL, TLC fill& IFAH R 5L
KNH 155 5 MRSy Fr. 1~5, Fr. 1 (3.1 g) &
AHRERAE (s, FEE-/K (30%~100%) 6 B,
B3] 4 NRSY Fr. 1.1~1.4. Fr. 1.1 (2 g) LIEMEE
At t, M OB OlE (3010 10 1) BEM,
B3] 7 MRS Fr. 1.1.1~1.1.7. Fr. 1.1.3 (130 mg)
£t RP-SP-HPLC 4lifk, £ fi-7K (12 88, #&fiE
8 mL/min, AP K 203 nm) P, BELLE 1
(tg=20 min, 4 mg). 2 (g=45min, 14 mg) F13
(g =100 min, 10 mg). Fr. 1.1.4 (50 mg) &
RP-SP-HPLC 4lift,, ZJE-7/K (1288, AFifiE 8
mL/min, MR K 203 nm) B, B34LED) 4
(tg=25min, 2mg). 5 (=52 min, 4 mg) #1 6
(tg =80 min, 7 mg). Fr. 1.1.5 (230 mg) &
RP-SP-HPLC 4ift,, ZJi-7K (20 : 80, AFHE 8
mL/min, #MEK 203 nm) i, B24LEW 7
(tg=30 min, 6 mg). Fr. 1.1.6 (280 mg) £ IEAHAE
fekk i, RCOkE-BERR Al (10 0 3) WM, 53
th&49 8 (95mg) A9 (55mg). Fr. 1.2 (580 mg)
2 Sephadex LH-20 A €tifi, HWEL PN, HE&
RP-SP-HPLC 4iift, &MiF-7/K (25175, #HIHGE 8
mL/min, MK 226 nm) P, BRLEY 10
(g=15 min, 9 mg). 11 (xz=56 min, 35 mg) FI
12 (tg=76 min, 8 mg). Fr. 1.3 (150 mg) % Sephadex
LH-20 #: A 3%, HEEFEMN, F4 RP-SP-HPLC 4ift,
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CRE-IK (37 163, MARE 8 mL/min, KrillEK
226 nm) P, 13214654 13 (/£ =26 min, 12 mg)-.
14 (=30 min, 13 mg) 1 15 (;g=84 min, 4 mg).
Fr. 1.4(150 mg)%: RP-SP-HPLC 4lifk, ZJE-7K (45 :
55, PRRUAE 8 mL/min, AWK 340 nm) VA,
BELAY 16 ((x=35 min, 22mg). Fr.2 (5.7 g)
2 SORRERFE B, FEE-/K (10%~100%) B 5 ¥
B, 53] 6 AN Fr. 2.1~2.6. Fr. 2.1 (1.3 g) &
IEARRE AT ol PR CbE-BEIR Ol (21 1) Belbi,
Fi%: RP-SP-HPLC 4lifk, ZJE-/K (5:95, 1A
& 8 mL/min, MK 203 nm) Yo, HELEY
17 (t(g=45min, 16 mg). Fr.2.2 (1 g) LIEMAER
g, FARCOR-BER AR (2:1. 11,01 1D
BEREEVEL, 733 4 N4 Fr. 2.2.1~2.2.4, Fr.22.2
(230 mg) £ RP-SP-HPLC 4lifk, Zfi-/K (12 : 88,
PRFA B 8 mL/min, R 203 nm) i, 152
&4 18 (tg=21 min, 3 mg) A1 19 (=63 min,
6 mg). Fr.2.2.3 (280 mg) £ RP-SP-HPLC 4fifk,,

ZME-7K (8 192, MBI E 8 mL/min, &K 280
nm) B, BEMLEY) 20 (k=40 min, 10 mg).

21 (g=67 min, 16 mg). 22 (x=80 min, 7 mg)
123 (g=130 min, 18 mg). Fr.2.3 (550 mg) &
Sephadex LH-20 4 41, HE KX, H £
RP-SP-HPLC 4lift,, Zfif-7/K (14186, A E 8
mL/min, K IEK 203 nm) ¥, SRS 24
(tg=70 min, 11 mg) #1125 (g=95 min, 9 mg).

Fr. 2.4 (700 mg) £ IEAHRERKE (i, =50/ be-Bk
fg 2.l (10 1) ¥eMt, P4 RP-SP-HPLC 4ifh, &
-7k (20 80, AFAIE 8 mL/min, Kl 203
nm) M, SEMLEY 26 (1r=50 min, 4 mg) F
27 (=64 min, 28 mg). Fr.3 (7.8 g) & AR
g, FE-K (10%~100%) BHEGM, 5386
ALY Fr. 3.1~3.6. Fr. 3.1 (2.8 g) & IEARERH:
ilk, FROk-BERAEE (50D velt, BEaw
28 (73 mg). Fr.3.2 (590 mg) ZIEMEERA:GIE,
BEIR . F-H B (50 0 1) ¥efii, 4 RP-SP-HPLC
aitk, ZME-K (7193, PRFIE 8 mL/min, il
B 203 nm) Pelli, FEMLEY) 29 (r=15 min,

14 mg). 30 (zx=56 min, 48 mg) 1 31 (zg="75 min,
12mg). Fr.3.4 (520 mg) % Sephadex LH-20 %
i, HEELER, 4 RP-SP-HPLC 4ifk, ZJE-/K
(14 : 86, #A&MiE 8 mL/min, MK 203 nm)

Ve, B5E4LEY 32 ((g=97 min, 4 mg) A1 33

(tg=110 min, Smg). Fr.3.5 (1.14 g) L IFHEER
@IS, BSRREE-FEE (1200 10014 314 1
1.0 0 1) BEEEVEML, 53] 5 MRS Fr. 3.5.1~3.5.5,
Fr. 3.5.2 (900 mg) % Sephadex LH-20 #: i, H
FE Ve, FF4 RP-SP-HPLC 4lifh, ZfiE-/K (16 : 84,
AR E 8 mL/min, il 203 nm) Fefi, 153
WA 34 (=58 min, 110 mg) I 35 (fr=76 min,
21 mg). Fr.3.5.4 (200 mg) ZIEARERA: (i, KE
& IR-TAERCL 2 200880, 15 216A4) 36(120 mg) .
Fr.3.6 (2 g) S IEAHRERAE G, FObi-BEiR
(1 DM, B4 RP-SP-HPLC 4ifL, ZJE-/K(20 :
80, PRFIiE 8 mL/min, IV 203 nm) PEfi,
259 37 ((g=65min, 6 mg). Fr.4 (3.8 g)
2 AR A IS, FEE-/K (10%~100%) #6553k
B, 53] 6 M/ Fr.4.1~4.6. Fr.4.1 (126g) &
TEARRE AT (B3l , BEPR BRI, FF4: RP-SP-HPLC
afiftk, 4H5-K (6194, ARIME 8 mL/min, Kl
B 203 nm) Pelit, 3216EY 38 (=54 min,
6 mg).
3 HmEE

&M 1: AERA; EI-MS m/z: 126 [M]", 97;
'H-NMR (400 MHz, CDCl3) 6: 7.70 (1H, d, J = 5.2
Hz, H-6), 6.41 (1H, d, J = 5.2 Hz, H-5), 2.36 (3H, s,
H-7); “C-NMR (100 MHz, CDCl;) d: 173.1 (C-4),
154.4 (C-6), 148.8 (C-2), 143.4 (C-3), 113.0 (C-5),
14.4 (C-7). NMR $#fi 5 Sk — 85, #eie
EW1 NEF

&M 2: AEHK; EI-MS m/z: 168 [M]', 137;
'H-NMR (400 MHz, CDCL) J: 6.81 (1H, s, H-2), 6.80
(1H, d, J= 8.0 Hz, H-5), 6.71 (1H, d, J = 8.0 Hz, H-6),
5.64 (1H, s, 3-OH), 3.87 (3H, s, 4-OCHj3), 3.82 (2H, t,
J = 6.2 Hz, H-8), 2.78 (2H, t, J = 6.2 Hz, H-7), 1.44
(1H, s, 8-OH); "“C-NMR (100 MHz, CDCl;) 6: 145.8
(C-3), 145.4 (C-4), 131.8 (C-1), 120.6 (C-6), 115.2
(C-2), 110.9 (C-5), 63.8 (C-8), 56.2 (-OCHj), 38.7
(C-7)o L b3t et 5 semivdion — 30, e
G2 N 3-FRRE AT EIER LR

&Y 3: AER A EI-MS m/z: 196 [M]", 181,
153; '"H-NMR (400 MHz, CDCl;) 6: 7.24 (2H, s, H-2,
6), 5.98 (1H, brs, 4-OH), 3.94 (6H, s, 3, 5-OCH3),
2.57 (3H, s, H-8); C-NMR (100 MHz, CDCLy) ¢:
196.7 (C-7), 146.9 (C-3, 5), 139.9 (C-4), 129.0 (C-1),
105.9 (C-2, 6), 56.6 (3, 5-OCH3), 26.4 (C-8). Ll L%
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e 5 cmviE — 8, MR A 3 N T R
LM

th &Y 4: BEEFRY A ; EI-MS m/z: 196 [M]', 151,
137; '"H-NMR (400 MHz, CDCL;) &: 6.88 (1H, d, J =
8.4 Hz, H-5), 6.71 (2H, m, H-2, 6), 5.58 (1H, s,
2-OH), 4.29 (2H, d, J = 3.6 Hz, H-9), 3.89 (3H, s,
-OCH3), 3.65 (2H, s, H-7), 2.99 (1H, t, J = 3.6 Hz,
9-OH); “C-NMR (100 MHz, CDCls) 8: 207.8 (C-8),
146.9 (C-3), 1453 (C-4), 124.5 (C-1), 122.4 (C-6),
114.9 (C-5), 111.7 (C-2), 67.6 (C-9), 56.1 (-OCH3),
45.7 (C-7)o VA EXOHR 5 Scikafas— 5™, et
HW) 4 N 1 FRHE-3-(4- R 5 -3- AR R L) -2- T

&M 5: HITERAR; EL-MS miz: 226 [M]',
181, 153; 'H-NMR (400 MHz, CDCLy) d: 7.21 (2H, s,
H-2, 6), 6.04 (1H, s, 4-OH), 5.11 (1H, m, H-8), 3.97
(6H, s, 3, 5-OCH3), 3.78 (1H, d, J = 6.8 Hz, 8-OH),
1.46 (3H, d, J = 6.8 Hz, H-9); “C-NMR (100 MHz,
CDCl;) &: 200.9 (C-7), 147.2 (C-3, 5), 140.7 (C-4),
124.8 (C-1), 106.3 (C-2, 6), 69.0 (C-8), 56.8 (3,
5-OCHj), 23.0 (C-9). DA_E¥d & rikias —5,
WS EY 5 N a- 25T FH N

& 6: I EKA; ELMS m/z: 207 [M],
178, 163, 150, 135; 'H-NMR (400 MHz, CDCl;) 6
7.57 (1H, s, H-8), 6.67 (1H, s, H-5), 6.08 (1H, brs,
NH), 3.92 (6H, s, 6, 7-OCH3), 3.55 (2H, td, J = 6.6,
2.4 Hz, H-3),2.93 (2H, t, J = 6.6 Hz, H-4); "“C-NMR
(100 MHz, CDCls) 8: 166.5 (C-1), 152.4 (C-6), 148.2
(C-7), 132.7 (C-4a), 121.5 (C-8a), 110.4 (C-8), 109.8
(C-5), 56.3 (6-OCHj3), 56.2 (7-OCHs), 40.7 (C-3), 28.2
(C-4). DA BB S kg — 5™, et am
6 NEHEE.

&M 7. FEEOKYAK : EI-MS m/z: 280 [M]', 249,
182, 167; 'H-NMR (400 MHz, CsDsN) d: 6.95 (2H, s,
H-2, 6), 4.85 (1H, d, J = 6.4 Hz, H-7), 4.49 (1H, m,
H-12a), 4.46 (1H, m, H-90), 4.42 (1H, d, J = 9.2 Hz,
H-12p), 4.37 (1H, dd, J = 8.5, 3.4 Hz, H-9p), 3.84
(6H, s, 3, 5-OCHj3), 3.65 (1H, m, H-10), 3.28 (1H, m,
H-11); "C-NMR (100 MHz, CsDsN) d: 179.3 (C-14),
149.8 (C-3, 5), 138.1 (C-4), 130.6 (C-1), 105.1 (C-2,
6), 87.3 (C-7), 70.8 (C-12), 70.8 (C-9), 56.9 (3,
5-OCHj3), 49.3 (C-11), 47.1 (C-10). NMR %4} 5 ik
il —s U, WA T N R

&Y 8: AR AR EI-MS m/z: 168 [M]", 153,

125,97; "H-NMR (400 MHz, CD;0D) 6: 7.56 (1H, d,
J = 8.0 Hz, H-6), 7.55 (1H, s, H-2), 6.84 (1H, d, J =
8.0 Hz, H-5), 3.87 (3H, s, -OCH;); "“C-NMR
(CD;0D, 100 MHz) 8: 170.1 (C-7), 152.5 (C-4), 148.5
(C-3), 125.2 (C-6), 123.1 (C-1), 115.8 (C-2), 113.7
(C-5), 56.3 (-OCHs). NMR %{4f 5 ik i — 5,
S e A 8 NE TR .

& 9: AEKIA; EI-MS m/z: 198 [M]", 183,
127, 109; '"H-NMR (CD;0D, 400 MHz) 6: 7.33 (2H, s,
H-2, 6), 3.88 (6H, s, 3, 5-OCH;); "“C-NMR (CD;0D,
100 MHz) 6: 170.0 (C-7), 148.8 (C-3, 5), 141.7 (C-4),
122.0 (C-1), 108.4 (C-2, 6), 56.8 (3, 5-OCH3). L L%
5 cRiE— g, WS EA 9 AT EFR.

& 10: 3 R K EI-MS m/z: 191 [M]', 162,
134; 'H-NMR (400 MHz, CD;OD) &: 7.33 (1H, s,
H-8), 6.76 (1H, s, H-5), 6.00 (2H, s, -OCH,0-), 3.44
(2H, t, J= 6.5 Hz, H-3), 2.88 (2H, t, J = 6.5 Hz, H-4);
BC-NMR (100 MHz, CD;0D) 4: 168.0 (C-1), 152.5
(C-6), 148.3 (C-7), 136.8 (C-4a), 123.6 (C-8a), 108.4
(C-8), 108.0 (C-5), 103.1 (-OCH,0-), 40.9 (C-3), 29.1
(C-4)o VA FH¥E 5 scpdhi — s, s a
10 Jy P& A Ak A6 3 38 0% VB

& 11: 3 R A ; EI-MS m/z: 418 [M]', 181,
167; "H-NMR (CDCls, 400 MHz) 8: 6.56 (4H, s, H-2,
2',6,6'), 571 (2H, s, 4, 4-OH), 4.71 (2H, d, J = 3.2
Hz, H-7, 7'), 426 (2H, t, J = 7.2 Hz, Ha-9, 9'), 3.88
(2H, dd, J = 9.6, 2.0 Hz, Hb-9, 9"), 3.84 (12H, s, 3, 3,
5,5'-OCHs), 3.07 (2H, m, H-8, 8"); *C-NMR (CDCl,,
100 MHz) 6: 147.2 (C-3, 3', 5, 5'), 134.3 (C-4, 4'),
132.0 (C-1, 1'), 102.7 (C-2, 2/, 6, 6"), 86.0 (C-7, 7'),
71.8 (C-9,9'), 56.3 (3, 3', 5, 5'-OCHs3), 54.3 (C-8, 8').
PLE Mot 5 oscmkioE — 3, Mt s 1ol
(H-THEMEE.

& 12: F AR A EI-MS m/z: 418 [M]', 181,
167; "H-NMR (400 MHz, CDCls) 6: 6.60 (2H, s, H-2',
6), 6.58 (2H, s, H-2, 6), 5.54 (1H, s, 4-OH), 5.52 (1H,
s, 4-OH), 4.85 (1H, d, J = 5.2 Hz, H-7), 4.41 (1H, d,
J=17.2Hz, H-7"), 4.13 (1H, d, J = 9.6 Hz, H-9'a), 3.89
(12H, s, 3, 3', 5, 5'-OCHj3), 3.86 (2H, m, H-9a, 9'b),
3.32 (2H, m, H-8, 9b), 2.90 (1H, m, H-8"); "*C-NMR
(100 MHz, CDCls) &: 147.3 (C-3', 5'), 147.1 (C-3, 5),
134.5 (C-4"), 133.8 (C-4), 132.3 (C-1"), 129.6 (C-1),
102.9 (C-2', 6'), 102.4 (C-2, 6), 88.0 (C-7'), 82.3
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(C-7), 71.1 (C-9'), 69.8 (C-9), 56.5 (3, 3/, 5, 5-OCHs),
54.7 (C-8'),50.2 (C-8). VAot 5 e kiion — 5™,
WS EAEW 12 MR T HFREK.

B 13: B R A EI-MS m/z: 432 [M]', 358,
330; 'H-NMR (400 MHz, CDCLy) 8: 6.61 (1H, s, H-4),
6.54 (1H, s, H-11), 3.91 (3H, s, 3-OCHj3), 3.89 (9H, s,
2, 12, 13-OCHj3), 3.59 (3H, s, 14-OCHjs), 3.58 (3H, s,
1-OCHs), 2.66 (1H, m, H-6a), 2.65 (1H, m, H-9a),
2.38 (1H, m, H-6b), 2.37 (1H, m, H-9b), 1.88 (1H, m,
H-8), 1.26 (3H, s, H-17), 0.82 (3H, d, J = 7.2 Hz,
H-18); "“C-NMR (100 MHz, CDCL) J: 152.5 (C-3),
152.2 (C-1), 152.0 (C-12), 151.7 (C-14), 140.9 (C-2),
140.3 (C-13), 134.0 (C-10), 131.9 (C-5), 124.3 (C-16),
122.9 (C-15), 110.5 (C-11), 110.1 (C-4), 72.0 (C-7),
61.1 (2, 13-OCHs3), 60.8 (1-OCHs), 60.8 (14-OCHs),
56.1 (3-OCHj), 56.0 (12-OCHj;), 42.0 (C-8), 41.0
(C-6), 34.4 (C-9), 30.0 (C-17), 16.0 (C-18). LA %
o 5 SCukiaE — 5, ME LAY 13 AT
BEH .

&Y 14: F O K  EI-MS m/z: 323 [M]", 280,
254, 182, 167; 'H-NMR (400 MHz, CDCl3) J: 8.33
(1H, s, H-1), 7.46 (1H, s, H-11), 7.36 (1H, d, J = 7.2
Hz, H-7), 7.28 (1H, d, J = 7.6 Hz, H-4), 7.21 (1H, s,
H-8), 7.20 (1H, dd, J = 7.6, 7.4 Hz, H-5), 7.16 (1H,
dd, J=7.4,7.2 Hz, H-6), 6.61 (1H, s, H-14), 6.08 (1H,
dd, J=17.5,10.6 Hz, H-16), 5.23 (1H, d, J = 10.6 Hz,
Ha-17), 5.19 (1H, d, J = 17.5 Hz, Hb-17), 4.31 (1H,
qd, J = 6.8, 1.4 Hz, H-12), 1.61 (3H, d, J = 6.8 Hz,
H-20), 1.53 (6H, s, H-18, 19); “C-NMR (100 MHz,
CDCly) d: 165.9 (C-13), 160.0 (C-10), 144.5 (C-16),
143.9 (C-2), 134.5 (C-7a), 126.2 (C-3a), 124.7 (C-9),
122.5 (C-6), 121.2 (C-5), 119.0 (C-4), 113.5 (C-17),
112.1 (C-8), 111.4 (C-7), 103.1 (C-3), 51.8 (C-12),
39.4 (C-15), 27.5 (C-19), 27.5 (C-18), 21.0 (C-20). LA
X S Sk 8, S A 14
R Ao

&M 15: KR 08 K s EI-MS m/z: 353 [M]", 338,
324, 295; '"H-NMR (400 MHz, CD;0D) ¢: 7.50 (1H,
d, J = 8.6 Hz, H-11), 7.44 (1H, d, J = 8.6 Hz, H-12),
737 (1H, s, H-1), 7.04 (1H, s, H-13), 6.72 (1H, s,
H-4), 423 (2H, t, J = 5.5 Hz, H-6), 3.95 (3H, s,
2-OCH;), 3.93 (3H, s, 9-OCH3), 3.89 (3H, s,
10-OCH3), 2.87 (2H, t, J = 5.5 Hz, H-5); "“C-NMR

(100 MHz, CD;0D) : 162.0 (C-8), 152.5 (C-9), 150.1
(C-10), 149.8 (C-3), 148.9 (C-2), 137.2 (C-13a), 134.2
(C-12a), 130.2 (C-4a), 124.0 (C-12), 122.2 (C-13b),
120.7 (C-11), 119.4 (C-8a), 115.4 (C-4), 109.3 (C-1),
102.5 (C-13), 61.9 (9-OCH3), 57.2 (10-OCHs), 56.7
(2-OCHs), 41.0 (C-6), 28.7 (C-5). LA_F%¥E 5 kIR
B, A 15 08 8-SR 2GR

EW16: KON AK; EI-MS m/z: 351 [M]',
336, 322, 292; 'H-NMR (400 MHz, CDCl) &: 7.31
(1H, d, J = 8.8 Hz, H-11), 7.27 (1H, d, J = 8.8 Hz,
H-12), 7.21 (1H, s, H-1), 6.71 (1H, s, H-13), 6.70 (1H,
s, H-4), 6.00 (2H, s, -OCH,0-), 428 (2H, t, J = 5.8
Hz, H-6), 400 (3H, s, 9-OCH;), 3.94 (3H, s,
10-OCH3), 2.88 (2H, t, J = 5.8 Hz, H-5); ""C-NMR
(100 MHz, CDCl;) 6: 160.3 (C-8), 151.5 (C-10), 149.7
(C-9), 148.6 (C-3), 147.5 (C-2), 135.8 (C-13a), 132.5
(C-12a), 130.2 (C-4a), 123.9 (C-13b), 122.4 (C-12),
119.5 (C-8a), 119.2 (C-11), 108.1 (C-4), 104.8 (C-1),
101.5 (-OCH,0-), 101.5 (C-13), 61.7 (9-OCHj3), 57.0
(10-OCH3), 39.5 (C-6), 28.8 (C-5). LA %k 5 CHk
i —5, MR A Y 16 Hy 8-S AL/ NEER .

WA 17: RFEORR; EI-MS m/z: 142 [M]';
'H-NMR (400 MHz, CD;OD) &: 7.85 (1H, s, H-6),
2.31 (3H, s, H-7); “C-NMR (100 MHz, CD;0D) §:
170.4 (C-4), 151.8 (C-2), 146.0 (C-3), 142.9 (C-5),
140.4 (C-6), 14.6 (C-7). bA_b%dfs 5 cgiis—sd",
WS SEACE Y 1T N 5- RIS 2 .

A 18: BB A EI-MS m/z: 153 [M]', 123,
95; "H-NMR (400 MHz, CD;0D) ¢: 8.16 (1H, s, H-6),
8.02 (1H, d, J= 8.2 Hz, H-3), 7.27 (1H, d, J = 8.2 Hz,
H-4), 3.92 (3H, s, -OCH;); “C-NMR (100 MHz,
CD;0D) d: 166.6 (C-7), 159.5 (C-5), 139.3 (C-6),
139.1 (C-2), 128.1 (C-4), 123.8 (C-3), 52.8 (-OCHj3).
DL $ode 5 scmkioE — 5", M et a 18 N
53R FENE -2 F R FR G

A 19: FEOKAK; EI-MS m/z: 224 [M],
124; "H-NMR (400 MHz, CDCls) 8: 5.89 (1H, brs,
H-4), 5.85 (1H, dt, J=15.8, 5.2 Hz, H-8), 5.77 (1H, d,
J=15.8 Hz, H-7), 4.40 (1H, m, H-9), 2.44 (1H, d, J =
16.9 Hz, H-2a), 2.23 (1H, d, J = 16.9 Hz, H-2b), 1.89
(3H, s, H-11), 1.29 (3H, d, J = 6.4 Hz, H-10), 1.07
(3H, s, H-13), 1.00 (3H, s, H-12); "*C-NMR (100
MHz, CDCly) 6: 198.2 (C-3), 163.0 (C-5), 135.9
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(C-8), 129.1 (C-7), 127.0 (C-4), 79.2 (C-6), 68.2
(C-9), 49.9 (C-2), 41.3 (C-1), 24.2 (C-13), 23.9
(C-10), 23.1 (C-12), 19.1 (C-11). LL_E¥¥5 5 kIR
B, A 19 AR

A 20: RIS R AR EI-MS m/z: 242 [M],
212, 198, 180, 153, 123; 'H-NMR (400 MHz,
DMSO-d) 6: 7.26 (2H, s, H-2, 6), 4.98 (1H, t, J= 4.8
Hz, H-8), 3.80 (6H, s, 3, 5-OCH;), 3.68 (1H, dd, J =
11.3, 4.8 Hz, H-9a), 3.58 (1H, dd, J = 11.3, 4.8 Hz,
H-9b); "C-NMR (100 MHz, DMSO-ds) J: 197.8
(C-7), 147.8 (C-3, 5), 141.5 (C-4), 125.2 (C-1), 106.9
(C-2, 6), 73.7 (C-8), 64.6 (C-9), 56.1 (3, 5-OCH3). Ll
Bl 5 SRR E 80, s A 20 9 2,3-
TR -4 FE-3,5- TR IR IR EE)-1- 9 TR .

B 21: R AR A EI-MS m/z: 219 [M]',
218 [M — HJ", 202, 162; 'H-NMR (400 MHz,
DMSO-dg) d: 8.90 (2H, brs, 8, 9-OH), 6.51 (1H, s,
H-10), 6.49 (1H, s, H-7), 457 (1H, t, J = 7.8 Hz,
H-10b), 3.95 (1H, m, H-5a), 2.91 (1H, m, H-5b), 2.58
(3H, m, Ha-1, H-6), 2.41 (1H, m, H-2a), 2.22 (1H, m,
H-2b), 1.59 (1H, m, H-1b); “C-NMR (100 MHz,
DMSO-ds) 6: 172.0 (C-3), 144.2 (C-9), 144.0 (C-8),
128.3 (C-10a), 123.6 (C-6a), 1154 (C-7), 111.7
(C-10), 55.5 (C-10b), 36.6 (C-5), 31.2 (C-2), 27.4
(C-6), 27.3 (C-1) LA F¥ud5 5 cihdiiE — 50>, #%
YA 20 NS UL E.

th &4 22: KRR A ; EI-MS m/z: 253 [M]', 205,
162, 121, 93; 'H-NMR (400 MHz, CD;0D) &: 9.36
(1H, s, H-14), 7.02 (1H, d, J = 4.2 Hz, H-12), 6.08
(1H, d, J = 4.2 Hz, H-11), 5.02 (1H, d, J = 15.6 Hz,
H-7a), 4.85 (1H, d, J = 15.6 Hz, H-7b), 4.60 (1H, d,
J =14.0 Hz, H-10a), 4.29 (1H, ddd, J = 8.4, 4.8, 2.8
Hz, H-3), 4.23 (1H, d, J = 14.0 Hz, H-10b), 4.07 (1H,
ddd, J=4.8,4.8,3.2 Hz, H-2), 3.71 (1H, dd, J = 12.0,
3.2 Hz, H-15a), 3.62 (1H, dd, J = 12.0, 4.8 Hz,
H-15b), 2.35 (1H, dd, J = 14.1, 8.4 Hz, H-4a), 2.15
(1H, dd, J = 14.1, 2.8 Hz, H-4b); *C-NMR (100 MHz,
CD;0D) &: 180.2 (C-14), 137.6 (C-8), 132.4 (C-13),
126.0 (C-12), 106.1 (C-11), 104.5 (C-5), 89.3 (C-2),
72.2 (C-3), 63.0 (C-15), 58.7 (C-7), 52.0 (C-10), 45.8
(C-4). bh 3 5 cmkios — 502, e s
Y 22 A EHTE A

&4 23: KR K ; EI-MS m/z: 253 [M]", 205,

162, 121, 93; 'H-NMR (400 MHz, CD;0D) 4: 9.36
(1H, s, H-14), 7.02 (1H, d, J = 4.2 Hz, H-12), 6.06
(1H, d, J = 4.2 Hz, H-11), 5.09 (1H, d, J = 16.0 Hz,
H-7a), 4.81 (1H, d, J = 16.0 Hz, H-7b), 4.67 (1H, d,
J = 14.0 Hz, H-10a), 4.38 (1H, ddd, J = 6.8, 6.8, 5.2
Hz, H-3), 4.21 (1H, d, J = 14.0 Hz, H-10b), 4.01 (1H,
ddd, J = 6.8, 5.2, 4.4 Hz, H-2), 3.70 (1H, dd, J = 11.6,
4.4 Hz, H-15a), 3.60 (1H, dd, J = 11.6, 6.8 Hz,
H-15b), 2.50 (1H, dd, J = 13.3, 6.8 Hz, H-4a), 2.09
(1H, dd, J=13.3, 6.8 Hz, H-4b); >*C-NMR (100 MHz,
CD;0D) §: 180.2 (C-14), 137.5 (C-8), 132.4 (C-13),
126.0 (C-12), 106.1 (C-11), 104.1 (C-5), 89.5 (C-2),
72.1 (C-3), 64.3 (C-15), 59.2 (C-7), 52.8 (C-10), 45.7
(C-4). VL0 5 5ifaRiE — 5022, et s
) 23 N 5-FK-A BT A

b EW) 24: K2R K EI-MS m/z: 139 [M]", 205,
162, 121, 93; 'H-NMR (400 MHz, CDCls) &: 9.91
(1H, brs, NH), 9.40 (1H, s, H-6), 6.84 (1H, d, J = 3.4
Hz, H-3), 6.19 (1H, d, J = 3.4 Hz, H-4), 4.41 (2H, s,
H-7), 3.29 (3H, s, -OCH3); “C-NMR (100 MHz,
CDCl3) 8: 179.6 (C-6), 139.1 (C-5), 132.5 (C-2), 124.5
(C-3), 111.8 (C-4), 65.5 (C-7), 57.9 (-OCH3). LA %
o 5 ScwkiiE — 8, M A Y 24 9 5-(FR
e B L)1 H-n s -2- %

&Y 25: KRR AR; EI-MS m/z: 420 [M]',
402, 371, 269, 248, 167; 'H-NMR (400 MHz,
CD;0D) 6: 6.58 (1H, s, H-6), 6.38 (2H, s, H-2', 6"),
431 (1H, d, J = 5.6 Hz, H-7), 3.86 (3H, s, 5-OCHj3),
3.74 (6H, s, 3', 5-OCHs), 3.59 (1H, dd, J = 10.8, 5.2
Hz, H-9a), 3.50 (3H, m, H-9b, 9a, 9'b), 3.38 (3H, s,
3-OCHj3), 2.70 (1H, dd, J = 14.9, 4.8 Hz, H-7a), 2.57
(1H, dd, J = 14.9, 11.4 Hz, H-7b), 1.97 (1H, m, H-8"),
1.63 (1H, m, H-8); "*C-NMR (100 MHz, CD;0D) 6:
149.0 (C-3', 5"), 148.7 (C-5), 147.7 (C-3), 139.3
(C-1), 138.9 (C-4), 134.6 (C-4'), 130.1 (C-1), 126.2
(C-2), 107.8 (C-6), 106.9 (C-2', 6), 66.8 (C-9), 64.2
(C-9"), 60.1 (3-OCHj), 56.8 (3/, 5-OCHj;), 56.6
(5-OCHa), 49.6 (C-8'), 42.3 (C-7'), 40.9 (C-8), 33.6
(C-7). A%t 5 cmripiE — 80, etk &
2519 (+)-Fa MR AR -

&) 26: kYA EI-MS m/z: 362 [M]',
137; 'H-NMR (400 MHz, CD;0D) 6: 6.66 (2H, d, J =
8.0 Hz, H-5, 5"), 6.59 (2H, d, J= 1.9 Hz, H-2, 2'), 6.55
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(2H, dd, J = 8.0, 1.9 Hz, H-6, 6'), 3.74 (6H, s, 3,
3-OCHj), 3.59 (4H, m, H-9, 9'), 2.66 (2H, dd, J =
13.7, 7.0 Hz, H-7a, 7'a), 2.56 (2H, dd, J = 13.7, 7.6
Hz, H-7b, 7'b), 1.91 (2H, m, H-8, 8'); '*C-NMR (100
MHz, CD;OD) §: 148.8 (C-3, 3"), 145.5 (C-4, 4),
133.9 (C-1, 1'), 122.7 (C-6, 6"), 115.8 (C-5, 5'), 113.4
(C-2, 2", 62.1 (C-9, 9'), 56.2 (3, 3-OCHs), 44.1 (C-8,
8'), 36.1 (C-7, 7). NMR ¥4 55 SC i — 5,
WS EY) 26 9 (H)-TTHRIEMIAIRER .

&Y 27: IRIEEFIR; EI-MS m/z: 434 [M]',
226, 208, 181; 'H-NMR (400 MHz, CD;0D) ¢: 7.39
(2H, s, H-2, 6), 6.73 (2H, s, H-2', 6'), 4.65 (1H, d, J =
8.4 Hz, H-7'), 4.25 (1H, m, H-8), 4.22 (2H, m, H-9),
3.91 (6H, s, 3, 5-OCHs3), 3.86 (6H, s, H-3', 5'-OCHj),
3.67 (2H, m, H-9'), 2.65 (1H, m, H-8"); *C-NMR (100
MHz, CD;0OD) 6: 200.3 (C-7), 149.2 (C-3, 3', 5, 5"),
143.2 (C-4), 136.3 (C-4"), 132.9 (C-1'), 128.3 (C-1),
107.8 (C-2, 6), 105.2 (C-2', 6'), 85.4 (C-7), 71.6
(C-9), 61.4 (C-9), 569 (3, 5-OCHj;), 56.8 (3,
5-OCH3), 55.2 (C-8"), 50.1 (C-8). LL_E#¥5 5 ik
B, WAl A Y 27 S TR .

1 &1 28: KR O A EI-MS mi/z: 154 [M]", 137,
109; 'H-NMR (400 MHz, CD;0D) §: 7.45 (1H, d, J =
2.0 Hz, H-2), 7.44 (1H, dd, J = 8.0, 2.0 Hz, H-6), 6.81
(1H, d, J = 8.0 Hz, H-5); “C-NMR (100 MHz,
CD;0D) 6: 1703 (C-7), 151.4 (C-4), 145.9 (C-3),
123.9 (C-6), 123.0 (C-1), 117.7 (C-2), 115.7 (C-5). LA
Xl S ek iE — 2, M A 28 MR
JLRTE .

B 29: A ER A ; EI-MS m/z: 267 [M]', 178,
164, 135; "H-NMR (400 MHz, CD;0D) 6: 8.30 (1H, s,
H-8), 8.17 (1H, s, H-2), 5.97 (1H, d, J = 6.4 Hz, H-1"),
475 (1H, dd, J = 6.4, 5.1 Hz, H-2'), 4.34 (1H, dd, J =
5.1, 2.8 Hz, H-3), 4.18 (1H, m, H-4"), 3.89 (1H, dd,
J =125, 2.6 Hz, H-5'a), 3.75 (1H, dd, J = 12.5, 2.8
Hz, H-5'b); "C-NMR (100 MHz, CD;0D) &: 157.5
(C-6), 153.5 (C-2), 150.0 (C-4), 142.0 (C-8), 121.0
(C-5), 91.2 (C-1"), 88.1 (C-4"), 75.5 (C-2"), 72.6 (C-3"),
63.4 (C-5"). LA_E%ts 5 scmrikiE — 8™, et
EW0 29 MR

&Y 30: AR AR; EI-MS m/z: 346 [M]',
184, 169, 141; 'H-NMR (400 MHz, CD;0OD) J: 6.49
(2H, s, H-2, 6), 4.81 (1H, d, J = 7.6 Hz, H-1"), 3.92

(1H, dd, J = 12.0, 2.4 Hz, H-6'a), 3.81 (6H, s, 3,
5-OCH3), 3.70 (3H, s, 4-OCHs), 3.66 (1H, dd, J =
12.0, 6.8 Hz, H-6'b), 3.41~3.48 (3H, m, H-2', 3', 5'),
3.33 (1H, m, H-4"); “C-NMR (100 MHz, CD;0D) §:
156.0 (C-1), 154.8 (C-3, 5), 134.4 (C-4), 103.2 (C-1"),
96.1 (C-2, 6), 78.4 (C-5'), 78.1 (C-3"), 74.9 (C-2),
71.7 (C-4"), 62.7 (C-6"), 61.2 (4-OCHs), 56.5 (3,
5-OCH3). LA F¥de S5 cmiE—8", M eins
)30 2 3,4,5- = WA R HE-1-O-B-D- LR i A A

& 31: FOHK K ; EI-MS m/z: 330 [M]", 168,
150, 137, 119; '"H-NMR (400 MHz, CD;0D) J: 6.88
(1H, d, J= 1.6 Hz, H-2), 6.72 (1H, d, J = 8.0 Hz, H-5),
6.69 (1H, dd, J = 8.0, 1.6 Hz, H-6), 4.32 (1H, d, J =
7.8 Hz, H-1"), 4.08 (1H, ddd, J = 9.6, 7.8, 6.8 Hz,
Ha-8), 3.88 (1H, dd, J = 11.8, 1.8 Hz, Ha-6'), 3.86
(3H, s, -OCH;), 3.75 (1H, ddd, J = 9.6, 7.8, 6.8 Hz,
Hb-8), 3.68 (1H, dd, J = 11.8, 5.4 Hz, Hb-6'), 3.37
(1H, m, H-3'), 3.29 (1H, m, H-4"), 3.28 (1H, m, H-5"),
3.20 (1H, dd, J = 9.0, 7.8 Hz, H-2'), 2.87 (2H, m,
H-7); “C-NMR (100 MHz, CD;OD) 6: 148.8 (C-3),
146.0 (C-4), 131.6 (C-1), 122.4 (C-6), 116.1 (C-5),
113.8 (C-2), 104.4 (C-1'), 78.1 (C-3"), 78.0 (C-5"),
75.1 (C-2'), 72.0 (C-8), 71.7 (C-4'), 62.8 (C-6"), 56.4
(-OCH3), 36.8 (C-7). VA E¥¥ 5 3chikfig —5bY,
WS BB 31 0 2-(4-FRHE-3-H A LRI ) 23
O-B-D-ML I #] #7

&) 32: KitRy A ESI-MS m/z: 581 [M—
H], 419 [M —glc—H] ; 'H-NMR (400 MHz,
DMSO-dg) 6: 6.53 (2H, s, H-2, 6), 6.51 (2H, s, H-2/,
6'), 4.85 (1H, d, J=7.3 Hz, H-1"), 4.64 (1H, d, J = 6.4
Hz, H-7), 3.91 (1H, dd, J = 8.0, 6.8 Hz, H-9'a), 3.74
(6H, s, 3, 5-OCHs3), 3.73 (6H, s, 3, 5-OCHs), 3.67
(1H, dd, J = 10.4, 7.4 Hz, H-9a), 3.58 (2H, m, H-9'b,
6"a), 3.49 (1H, dd, J = 10.4, 5.8 Hz, H-9b), 3.42 (1H,
dd, J = 11.6, 5.2 Hz, H-6"b), 3.20 (2H, m, H-2", 3"),
3.14 (1H, m, H-4"), 3.03 (1H, m, H-5"), 2.88 (1H, dd,
J=13.0, 4.4 Hz, H-7'a), 2.64 (1H, m, H-8), 2.47 (1H,
dd, J = 13.0, 11.2 Hz, H-7'b), 2.23 (1H, m, H-8):
BC-NMR (100 MHz, DMSO-dy) J: 152.5 (C-3', 5"),
147.9 (C-3, 5), 136.7 (C-1"), 134.6 (C-4), 133.7 (C-1),
132.8 (C-4"), 106.8 (C-2', 6"), 103.4 (C-2, 6), 102.8
(C-1"), 82.0 (C-7), 77.1 (C-5"), 76.5 (C-3"), 74.2
(C-2"), 71.8 (C-9)), 69.9 (C-4"), 60.9 (C-6"), 58.7
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(C-9), 56.4 (3', 5-OCH;), 56.0 (3, 5-OCHj), 52.4
(C-8), 41.7 (C-8'), 32.9 (C-7"). LA LAl 5 SClikHRoE
— gL s e e A 32 L T SE T B,

tb &4 33: KRR A ; EI-MS m/z: 512 [M]", 360,
332, 198, 181, 170; 'H-NMR (400 MHz, DMSO-dg) J:
7.17 (2H, s, H-2", 6"), 6.29 (2H, s, H-2, 6), 4.85 (1H,
d, J = 7.6 Hz, H-1"), 4.62 (1H, brd, J = 11.5 Hz,
H-6'a), 425 (1H, m, H-6'b), 3.75 (6H, s, 3",
5"-OCHs), 3.75 (1H, m, H-5"), 3.57 (6H, s, 3,
5-OCHj), 3.31 (1H, m, H-3), 3.20 (2H, m, H-2', 4');
BC.NMR (100 MHz, DMSO-dg) &: 165.5 (C-7"),
149.9 (C-1), 148.1 (C-3, 5), 147.6 (C-3", 5"), 140.9
(C-4"), 130.5 (C-4), 119.1 (C-1"), 107.0 (C-2", 6"),
100.9 (C-1"), 95.0 (C-2, 6), 76.3 (C-3'), 73.9 (C-5"),
73.3 (C-2), 702 (C-4"), 64.3 (C-6'), 56.0 (3",
5"-OCH3), 56.8 (3, 5-OCH3). LA L #¥5 5 SC k4R iE —
Y, WMt AW 33 R B AT

&) 34: FERAR; ESI-MS m/z: 579 [M—
H], 417 [M —glc —H] : 'H-NMR (400 MHz,
CD;0D) d: 6.71 (2H, s, H-2', 6'), 6.64 (2H, s, H-2, 6),
4.86 (1H, d, J = 7.6 Hz, H-1"), 4.75 (1H, d, J = 4.0
Hz, H-7'), 4.70 (1H, d, J = 4.4 Hz, H-7), 4.27 (2H, m,
H-9a, 9'a), 3.90 (2H, dd, J = 9.2, 3.2 Hz, H-9b, 9'b),
3.84 (6H, s, 3, 5-OCHs), 3.83 (6H, s, 3', 5-OCHj),
3.78 (1H, dd, J = 11.9, 2.4 Hz, H-6"a), 3.66 (1H, dd,
J =119, 5.0 Hz, H-6"b), 3.48 (1H, m, H-2"), 3.42
(2H, m, H-3", 4", 3.20 (1H, m, H-5"), 3.12 (2H, m,
H-8, 8/); *C-NMR (100 MHz, CD;0D) J: 154.4 (C-3',
5%, 149.3 (C-3, 5), 139.5 (C-1'), 136.3 (C-4), 135.6
(C-4"), 133.0 (C-1), 1053 (C-1"), 104.8 (C-2', 6'),
104.5 (C-2, 6), 87.5 (C-7), 87.1 (C-7'), 78.3 (C-5"),
77.8 (C-3"), 75.7 (C-2"), 72.9 (C-9), 72.8 (C-9"), 71.3
(C-4"), 62.6 (C-6"), 57.1 (3', 5-OCH3), 56.8 (3,
5-OCHj3), 55.7 (C-8), 55.5 (C-8'). LA L-#¥E 5 ki
P, M EREY 38 N (- T ERE-4-
O-B-D- ML i ] & B 1

&Y 35: HERK; ESI-MS m/z: 579 [M—
H], 417 [M —glc —H] : 'H-NMR (400 MHz,
CD;0D) d: 6.72 (2H, s, H-2', 6'), 6.67 (2H, s, H-2, 6),
4.86 (2H, m, H-7, 1"), 449 (1H, d, J = 6.8 Hz, H-7"),
4.18 (1H, d, J = 9.6 Hz, H-9'a), 3.85 (6H, s, 3,
5-OCHj3), 3.85 (2H, m, H-9a, 9'b), 3.84 (6H, s, 3,
5-OCHj3), 3.78 (1H, dd, J = 12.0, 2.4 Hz, H-6"a), 3.67

(1H, dd, J = 12.0, 5.2 Hz, H-6"b), 3.48 (1H, m, H-2"),
3.42 (2H, m, H-3", 4"), 3.38 (1H, m, H-8), 3.31 (1H,
m, H-9b), 3.21 (1H, m, H-5"), 2.93 (1H, m, H-8);
BC.NMR (100 MHz, CD;OD) &: 154.4 (C-3', 5",
149.3 (C-3, 5), 139.6 (C-1"), 135.9 (C-4), 135.7 (C-4),
130.4 (C-1), 105.4 (C-1"), 104.9 (C-2', 6'), 104.2 (C-2,
6), 89.1 (C-7"), 83.6 (C-7), 78.3 (C-5"), 77.8 (C-3"),
75.7 (C-2"), 72.1 (C-9'), 71.3 (C-4"), 70.8 (C-9), 62.6
(C-6"), 57.1 (3', 5-OCHj3), 56.8 (3, 5-OCHj3), 55.9
(C-8'),51.2 (C-8). DA_L-Jite#idi 5 cmhaias — 3,
WS B EY) 36 R T I 3 -4"-0-B-D- ML IR ] %)
i RE

&1 36: TR A EI-MS m/z: 337 [M+H]',
322, 307, 292, 278; 'H-NMR (400 MHz, CD;OD) §:
9.78 (1H, s, H-8), 8.72 (1H, s, H-13), 8.12 (1H, d, J =
9.0 Hz, H-11), 8.01 (1H, d, J = 9.0 Hz, H-12), 7.67
(1H, s, H-1), 6.97 (1H, s, H-4), 6.11 (2H, s, -OCH,0-),
4.93 (2H, t, J = 6.1 Hz, H-6), 421 (3H, s, 9-OCH3),
4.11 (3H, s, 10-OCH3), 3.26 (2H, t, J = 6.1 Hz, H-5);
BC-NMR (100 MHz, CD;0D) 8: 152.1 (C-10), 152.0
(C-3), 149.9 (C-2), 146.4 (C-8), 145.8 (C-9), 139.7
(C-13a), 135.2 (C-12a), 131.9 (C-4a), 128.0 (C-11),
124.5 (C-12), 123.3 (C-8a), 121.9 (C-13b), 121.5
(C-13), 109.4 (C-4), 106.6 (C-1), 103.7 (-OCH,0-),
62.5 (9-OCH;), 57.6 (10-OCH;), 57.2 (C-6), 28.2
(C-5)o VA EXdR 5 scipdiig — 2", S am
36 9/ NEER .

&) 37: AR A EI-MS m/z: 526 [M]", 198,
184, 169; "H-NMR (400 MHz, CD;0D) 6: 7.29 (2H, s,
H-2", 6"), 6.38 (2H, s, H-2, 6), 4.86 (1H, d, J = 7.6
Hz, H-1"), 4.75 (1H, dd, J = 11.9, 1.8 Hz, H-6'a), 4.40
(1H, dd, J = 11.9, 7.2 Hz, H-6'b), 3.82 (6H, s, 3",
5"-OCHs3), 3.79 (1H, m, H-5"), 3.66 (3H, s, 4-OCHj),
3.63 (6H, s, 3, 5-OCH3), 3.39~3.53 (3H, m, H-2'~
4"; C-NMR (100 MHz, CD;0OD) &: 168.1 (C-7"),
155.7 (C-1), 154.8 (C-3, 5), 149.4 (C-3", 5"), 144.1
(C-4"), 134.7 (C-4), 119.6 (C-1"), 108.4 (C-2", 6"),
103.0 (C-1"), 96.4 (C-2, 6), 77.7 (C-3"), 75.8 (C-5),
74.9 (C-2)), 72.0 (C-4'), 65.2 (C-6'), 61.2 (4-OCHj),
56.8 (3", 5"-OCHjs), 56.5 (3, 5-OCHs). A F¥i¥E 53¢
RATRIE — 20, A 37 N 3,4,5- = I
HKIE-(6'-0-5 T i IE)-O-B-D-NH e ] 47 B L o

A 38: IRFERI A EI-MS m/z: 300 [M]',
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138, 121, 91, 77; 'H-NMR (400 MHz, CD;0OD) 6:
7.06 (2H, d, J = 8.6 Hz, H-2, 6), 6.69 (2H, d, J = 8.6
Hz, H-3, 5), 4.29 (1H, d, J = 7.6 Hz, H-1"), 4.04 (1H,
ddd, J = 9.6, 8.0, 6.8 Hz, H-8a), 3.86 (1H, dd, J =
11.7, 1.8 Hz, H-6'a), 3.70 (1H, ddd, J = 9.6, 8.0, 6.8
Hz, H-8b), 3.66 (1H, dd, J = 11.7, 5.2 Hz, H-6'b), 3.35
(1H, m, H-3"), 3.27 (1H, m, H-4"), 3.25 (1H, m, H-5"),
3.18 (1H, dd, J = 8.6, 7.8 Hz, H-2'), 2.83 (2H, m,
H-7); "C-NMR (100 MHz, CD;OD) §: 156.9 (C-4),
130.9 (C-2, 6), 130.7 (C-1), 116.1 (C-3, 5), 104.4
(C-1"), 78.1 (C-3"), 77.9 (C-5"), 75.1 (C-2'), 72.1 (C-8),
71.6 (C-4"), 62.7 (C-6"), 36.4 (C-7). LA %¥5 5 ik
il —5, WA 38 MR RE
4 g

ARSI NI K T 57 257K B (M S R, B8
AL B S T 38 ML A, HA 22 MEA
Y) (3~7. 13~15. 17~19. 21~27. 29. 31. 33
138 NEXMNZEHEY 4 EAE HHE XA
J& T ACEY) 15 IR LRI 2 .

38 MEEMITT 3 NOEHZE (64 10, 14,
15. 16. 18. 21. 22. 23. 24. 36), @AKfE& (11.
12. 13. 25. 26. 27. 32. 34. 35), @FHEI 4.
5. 7. 200, @y A, MRS (3. 8. 9. 28,
30. 33. 37), O LEELIEFEZ (2, 31, 38), ©
MERAAE (1. 17D, @HABZE (19, 29). REHnt
T RIFZERANEWEER AN, BV
N[ AR ek /S E R FINY % S 1] L e N %)
TR BB IE T I P 9 308 5 FH 7K 8 P 8 o7 PR A 27 1
Sy IEERE .
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