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Chemical constituents from Stephania cepharantha
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Shanghai 201203, China)

ABSTRACT: AIM To study the chemical constituents from Stephania cepharantha Hayata. METHODS The

95% ethanol extract of S. cepharantha was isolated and purified by silica, Sephadex LH-20, macroporous resin,

RP-C gcolumn and semi-preparative liquid chromatography, then the structures of obtained compounds were identi-
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fied by physicochemical properties and spectral data. RESULTS Fifteen compounds were isolated and identified

as isotetrandrine (1), berbamine (2), cepharanthine (3), cycleanine (4),

(=) tetrahydropalmatine (5),

stepholidine (6), isocorydine (7), adenine (8), adenosine (9), sinococuline (10), cephamorphinanine
(11), coclaurine (12), coclaurine-12-0-B-D-glucoside (13), cyclanoline (14), magnoflorine (15). CON-
CLUSION Compounds 8-9, 13 are isolated from this plant for the first time, and compound 13 is a new natural

compound.

KEY WORDS: Stephania cepharantha Hayata; chemical constituents; isolation and identification

428 M 14, Stephania cepharantha Hayata “A Bjj
CRTSREmY), FEGTRER, KW
Mo, REHDHSRAZ, XA T, ARE,
ISR, bR P9, BATERRE . B 1L
IR, N TR . XGRS . AR R
SEPE Y A PR Y BRI . ST
A= PR o BA TR BRI ;. O BRAR | 2500
My rh BB Z MR R R Y, BAR . Bt
TEANN AR | B AR S 22 Al R 25 BT MR
NP LWL SRR iy, ARSLE
YRR dE 47 7RIS 8, 3815 MEaY,
Hrp b5 W 13 g KRR, ke 8~9. 134
[ERV N iR LRt
1 ##

Waters Alliance 2695 55 % AH 4 3% 4% ( 55 [
Waters /A Al ) 5 LC-15C = 20 AH L34 [ B H A
WER (hE) ARAR ], Mercury Plus 400 MHz
g AL AL (3 Varian 23 H] ) ; Bruker Ascend
TM 600 MHz 2% BRI (2 Bruker A ) ;
TripleTOF 5600+ = 73 # B 1% 4% (3¢ [E Applied Bio-
systems Sciex 23 F] ) ; Rudolph Autopol IV-T Jig Y 1%
(£ [E Rudolph Research Analytical 23 #]); RP-C g
(50 pm, HZA YMC AH]); Sephadex LH-20 ( 3E[E
GE Healthcare A 7]) ; Kromasil C 8354 (10 mmx
250 mm, 5 pm, JNIERTIRAERAIRA )
e (HPLC %%, L@ RBEAFHHCARAF);
HZ818 JALWHI AR ( LI tERAHCA R AR
WE R AR AR (AT A IR T R AT BRA
Al o HAR IRk oA At

SR M S 2 W T WL T AR R A i A
WRAw, g, &8 B2 E R R =i
IEE A CR TEKEMY &4 mh SR
Stephania cepharantha Hayata )T AR, FrA£f
T R B2 B
2 REESHE

SR G YD 6 kg, FIR T LL95% LB

Rt BRI, WUEFER, f5RE 2 800 ¢,
BB 2% ER IR K WAy W A), A e i A
PAEUKIT 3] pH=10, I FWBEAE 3 K, W
FEM AR AR, 13 @ B2 B 200 ¢, K2
FHIE TEEAEHL, D ERARTRIE T REAEY) 24 ¢, —
A BEAE U 2 E AR A, DL S e i
FIRG (80 :1,50:1,25:1,14:1,1:1,
0:1) BREEVENL, MK RP-C AE)ZHT ( HEE-
K | R RN (3 (RP-C (AL, -
KL LNE-7K) LA R 28 TLC 07k, 15511k
EW 1 (15 mg), 2 (5 mg), 3 (380 mg). 4
(150 mg) . 5 (5mg). 6 (4.5mg), 7 (3mg), 1E
TEEERAL AR WY AT RALA AR HZ818 A )2, H
CBE-K (3:7,.5:5,7:3,95:5) BEEEVEM,
W2 & Sephadex LH-20 #1 )2 #1 ( W BE-K) |
RP-C P 2T (7K ) LA il £ 84 = 2508 AR
ik (RP-C i, HEE-0. 02% — MK )
FEIESE, REMEY 8 (2mg) . 9 (6 mg), 10
(27 mg) . 11 (4mg) ., 12 (5mg) . 13 (8 mg) . 14
(7mg), 15 (1.1 mg)
3 HHETE
a1 REGA T EE B K, o+
CxH,N,0,, [a]P+146° (¢ 0.10, CHCL,), ESI-
MS m/z: 623.3 [M+H]".,'"H-NMR (600 MHz,
CDCL,) &: 7.27 (1H, dd, J=8.2, 1.7 Hz, H-
10'), 7.10 (1H, d, J=28.2 Hz, H-11"), 6.81
(1H, d, J=8.2 Hz, H-13), 6.78 (1H, d, J=
8.2 Hz, H-14), 6.65 (1H, d, J=8.2 Hz, H-
13'), 6.53 (1H, s, H-5'), 6.50 (1H, s, H-
10), 6.41 (1H, d, J=8.2 Hz, H-14"), 6.27
(1H, s, H-5), 5.98 (1H, s, H-8"), 3.91 (3H,
s, 12-OCH, ), 3.75 (3H, s, 6-OCH,), 3.61
(3H, s, 6'-OCH,), 3.50 (1H, s, H,-3), 3.40
(1H, m, H-3"), 3.12 (3H, s, 7-OCH,),
2.56, 2.25 (6H, s, 2xNCH,);" C-NMR ( 150
MHz, CDCl,) 8: 62.0 (C-1), 46.0 (C-3), 22.7
1499
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(C-4), 128.9 (C-4a), 128.9 (C-4a’), 105.5 (C-
5), 151.8 (C-6), 137.0 (C-7), 148.3 (C-8),
120.7 (C-8a), 127.7 (C-8a’), 137.0 (C-9),
115.8 (C-10), 149.9 (C-11), 146.9 (C-12),
111.1 (C-13), 122.7 C-14), 63.6 (C-1'), 46.0
(C-3"), 25.7 (C-4"), 111.1 (C-5"), 149.5 (C-
6'), 143.5 (C-7'), 119.8 (C-8'), 135.3 (C-
9y, 130.1 (C-10"), 121.6 (C-11"), 153.9 (C-
12'), 122.0 (C-13"), 132.1 (C-14"), 38.7 (C-
15), 37.7 (C-15"), 42.6 (2-NCH,), 42.8 (2'-
NCH,), 55.7 (6-OCH,), 55.5 (6'-OCH,), 60.5
(7-OCH, ), 56.0 (12-OCH,)., LA I #¥& 5 Ciik
[14] AR, BEEE NS RBiC .

fhE&EW 2. REALERH K, o+
Cy,H,N,0,, [aly+114° (¢ 0.10, CHCL,), ESI-
MS m/z: 609.3 [M+H]".,"H-NMR (600 MHz,
CDCl,) &: 7.28 (1H, d, J=8.0 Hz, H-10"),
7.10 (1H, d, J=8.0 Hz, H-11"), 6.79 (1H, d,
J=8.0 Hz, H-13), 6.73 (1H, d, J=8.0 Hz, H-
14), 6.57 (1H, d, J=8.0 Hz, H-13"), 6.51,
6.27 (2H, s, H-5, 5'), 6.50, 5.98 (2H, s, H-
10, 8'), 6.43 (1H, brs, H-14'), 3.87 (1H, m,
H-1"), 3.82 (1H, m, H-1), 3.75 (3H, s, 6-
OCH,), 3.58 (3H, s, 6'-OCH,), 3.50 (1H, s,
H -3), 3.40 (1H, m, H-3"), 3.11 (3H, s, 7-
OCH,), 2.57, 2.25 (6H, s, 2xNCH,) ;" C-NMR
(150 MHz, CDCl,) 8: 62.3 (C-1), 45.9 (C-3),
25.5 (C-4), 128.8 (C-4a), 128.8 ( C-4a'),
105.3 (C-5), 151.7 (C-6), 136.9 (C-7), 147.5
(C-8), 120.8 (C-8a), 127.9 (C-8a’), 136.9 (C-
9), 115.2 (C-10), 143.6 (C-11), 148.2 (C-
12), 114.6 (C-13), 123.4 (C-14), 63.7 (C-
1'), 45.9 (C-3"), 25.5 (C-4"), 111.1 (C-5"),
149.8 (C-6'), 143.4 (C-7'), 119.8 (C-8'),
135.7 (C-9'), 132.8 (C-10"), 121.8 (C-11"),
153.7 (C-12'), 121.3 (C-13"), 130.3 (C-14"),
38.6 (C-15), 37.7 (C-15'), 42.7 (2-NCH,),
42.8 (2'-NCH;), 55.7 (6-OCH,), 55.5 (6'-
OCH,), 60.5 (7-OCH,)., i %l 53¢k [15]
FEAR B, WO E R/ INEERE

fk&EW 3. AL ERH K, o FX
Cy,H N,0,, [a]¥+274° (¢ 0.10, CHCl,), ESI-
MS m/z: 607.3 [M+H]".,"H-NMR (400 MHz,
CD,0D) &: 7.41 (1H, brd, J=8.2 Hz, H-14'),
1500

7.06 (1H, brd, J=8.2 Hz, H-13"), 6.87 (1H,
brd, J=8.2 Hz, H-10'), 6.82 (2H, m, H-13,
14), 6.68 (1H, s, H-8), 6.36 (2H, s, H-5,
5), 6.31 (1H, brd, J=8.2 Hz, H-11"), 5.55
(2H, s, -OCH,0-), 5.47 ( 1H, brs, H-10),
3.83 (3H, s, 12-OCH,), 3.70 (3H, s, 6-
OCH,), 2.60, 2.55 (6H, s, 2xNCH,) ;" C-NMR
(150 MHz, CD,0D) &; 63.5 (C-1), 44.4 (C-3),
26.2 (C-4), 101.9 (C-5), 147.6 (C-6), 138.5
(C-7), 142.0 (C-8), 131.7 (C-9), 131.5 (C-
10), 120.6 (C-11), 152.3 (C-12), 121.7 (C-
13), 130.6 (C-14), 61.5 (C-1"), 49.7 (C-3"),
28.9 (C-4"), 111.1 (C-5"), 148.9 ( C-6"),
149.0 (C-7"), 111.2 (C-8"), 129.6 (C-9'),
118.3 (C-10"), 138.5 (C-11"), 142.0 (C-12"),
101.9 (C-13"), 125.6 (C-14"), 133.1 (C-4a),
123.7 (C-8a), 129.5 (C-4a’), 127.8 (C-8a'),
39.8 (C-15), 37.1 (C-15"), 42.4 (2-NCH,),
42.5 ( 2'-NCH, ), 54.2 ( 6-OCH; ), 101.9
(OCH,0) . DALl 530k [16] FEAR—2, i)

EW 4. REATLERH K, o+
CxH,N,0,, [a]P-11° (¢ 1.0, CHCL,), ESI-MS
m/z: 623.3 [ M + H ]*,'H-NMR ( 400 MHz,
CD,0D) &; 7.06 (2H, brd, J=38.6 Hz, H-10,
10"), 6.88, 6.80 (2H, brd, J=8.2 Hz, H-11,
11'), 6.66 (2H, brs, H-5, 5'), 6.54 (2H, m,
H-14, 14'), 6.39 (2H, brs, H-13, 13"), 3.88,
3.72 (6H, s, 6, 6'-OCH,), 3.56, 3.21 (6H, s,
7, 7-0CH, ), 3.30 (2H, m, H-15"), 3.09,
2.55 (6H, s, 2xNCH,), 2.64 (2H, m, H-
15) ;"C-NMR (150 MHz, CD,0D) &: 61.1 (C-1),
43.7 (C-3), 23.8 (C-4), 108.4 (C-5), 151.4
(C-6), 137.9 (C-7), 148.7 (C-8), 136.1 (C-
9), 115.0 (C-10), 151.2 (C-11), 149.0 ( C-
12), 111.2 (C-13), 122.2 (C-14), 62.0 (C-
1), 53.6 (C-3"), 34.9 (C-4"), 110.9 (C-5"),
147.0 (C-6'), 146.5 (C-7"), 148.7 (C-8"),
134.1 (C-9"), 131.2 (C-10"), 119.2 (C-11"),
153.6 (C-12'), 120.0 (C-13"), 129.3 (C-14"),
128.9 (C-4a), 120.6 (C-8a), 129.2 (C-4a’),
127.1 (C-8a’), 40.0 (C-15), 36.5 (C-15"),
40.8 (2-NCH,), 43.0 (2'-NCH,), 54.4 (6-
OCH,), 54.0 (6'-OCH,), 58.5, 58.1 (7, 7'-
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OCH,) ., P& 530k [17] BA -2, #%
TENFEIET

e s REGATLEEBK, o+
C, H,sNO,, [a];-248° (¢ 1.0, CHCl,), ESI-MS
m/z: 356.8 [M+H]*,'H-NMR (400 MHz, CDCI,)
5. 6.89 (1H, d, J=8.4 Hz, H-11), 6.79 (1H,
d, J=8.4 Hz, H-12), 6.74 (1H, s, H-1), 6.62
(1H, s, H-4), 4.25 (1H, d, J=15.8 Hz, H -
8), 3.89 (3H, s, 9-OCH,), 3.87 (3H, s, 10-
OCH,), 3.86 (3H, s, 3-OCH,), 3.85 (3H, s,
2-0CH,), 3.55 (2H, m, H,-8, 13a);" C-NMR
(150 MHz, CDCl,) &: 108.5 (C-1), 147.5 (C-
2), 147.5 (C-3), 111.0 (C-4), 126.6 (C-4a),
129.4 (C-4b), 28.9 (C-5), 51.5 (C-6), 53.9
(C-8), 127.5 (C-8a), 150.3 (C-9), 145.1 (C-
10), 111.3 (C-11), 123.9 (C-12), 128.3 (C-
12a), 36.2 (C-13), 60.2 (C-13a), 55.9 (2-
OCH,), 56.1 (3-OCH,), 59.3 (9-OCH,), 55.9
(10-OCH;) ., DA F%dE 5 3CHk [18-19] A —ZF,
TS A 2 T D S YT

& W 6. RE AL ERHK, 7+
CoH,NO,, [a]p-44° (¢ 0.10, CHCl,), ESI-MS
m/z: 328.8 [M+H]*,'"H-NMR (400 MHz, DMSO-
dg) 86: 6.73 (1H, s, H-1), 6.72 (1H, d, J=
8.3 Hz, H-11), 6.68 (1H, d, J=8.3 Hz, H-
12), 6.63 (1H, s, H-4), 4.40 (1H, d, J=
16.5 Hz, H,-8), 3.74 (3H, s, 3-OCH,), 3.72
(3H, s, 9-OCH,), 3.17 ( 1H, m, H,-8),
3.12~2.55 (4H, m, H-5, 6), 2.87 (1H, m,
H-13a), 2.54 (2H, m, H-13);"” C-NMR ( 150
MHz, DMSO-d,) &; 112.3 (C-1), 147.8 (C-2),
145.1 (C-3), 112.9 (C-4), 125.1 (C-4b),
130.4 (C-4a), 29.0 (C-5), 51.6 (C-6), 54.0
(C-8), 129.2 (C-8a), 143.8 (C-9), 146.5 (C-
10), 112.3 (C-11), 124.2 (C-12), 126.2 (C-
12a), 36.3 (C-13), 59.7 (C-13a), 59.2 (3-
OCH,), 56.0 (9-OCH,)., LA L %#l 5 3Clk [ 18-
20] FEAF, WS NG T SHENED

e 7. REEATLEEH K, o+
C,,H;NO,, [a]7-184° (¢ 1.0, CHCL,), ESI-MS
m/z; 342.8 [M+H]"_,'H-NMR (400 MHz, CDCI,)
5. 8.83 (1H, s, 11-OH), 6.86 (1H, m, H-8),
6.84 (1H, m, H-9), 6.71 (1H, s, H-3), 3.92
(6H, brs, 2, 10-OCH, ), 3.71 (3H, s, 1-

b

OCH,), 2.60 (3H, s, NCH,);"” C-NMR (150
MHz, CDCl,) &: 143.2 (C-1), 153.1 (C-2),
111.5 (C-3), 127.1 (C-3a), 26.2 (C-4), 52.5
(C-5), 63.1 (C-6a), 122.1 (C-6b), 33.3 (C-
7), 127.1 (C-7a), 119.6 (C-8), 111.0 (C-9),
150.3 (C-10), 144.3 (C-11), 119.6 (C-11a),
126.5 (C-11b), 42.4 (NCH,), 62.3 (1-OCH,),
56.0 (2-OCH,), 56.2 (10-OCH,), LA b %#i53c
Bk [20] FEA—2, MEERFEERE,

e 8. HEEEHA, 513 CH NS,
ESI-MS m/z: 136.0 [M+H]",'"H-NMR (400 MHz,
CD,0D) 6. 8.18 (1H, s, H-2), 8.12 (1H, s,
H-8) ;”C-NMR (150 MHz, CD,0D) &; 153.8 (C-
3), 152.1 (C-4), 119.9 (C-5), 156.9 (C-6),
141.3 (C-8), VA B&ds 5 3CHk [21] HA—3,
W Ry BRI

aEW 9. A6 ERmK, oK
C,H;N,0,, [a]}-132° (¢0.075, CH,OH), ESI-
MS m/z: 268.0 [ M+ H]*,'"H-NMR (400 MHz,
C,D,N) &: 8.71 (1H, s, H-8), 8.62 (1H, s,
H-2), 6.71 (1H, d, J=5.9 Hz, H-1"), 5.50
(1H, brs, H-4'), 5.06 (1H, brs, 5'-OH), 4.76
(1H, dd, J=5.9, 2.7 Hz, H-2'), 4.32 (1H,
brd, J=12.3 Hz, H-3"), 4.17~4.11 (1H, m,
H-5");C-NMR (150 MHz, C,D,N) 6: 153.3 (C-
2), 150.3 (C-4), 121.6 (C-5), 157.7 (C-6),
140.6 (C-8), 90.9 (C-1'), 75.5 (C-2"), 72.4
(C-3"), 87.9 (C-4"), 63.1 (C-5"), U ¥R
SCHR [22] A2, SO ARSI LT,

&Y 10, R & AT E B B R, 4 F i
C, H,;NO;, [a]Z-113° (¢ 0.1, CH,0H), ESI-MS
m/z: 334.2 [ M + H]",'"H-NMR ( 400 MHz,
CD,0D) 6. 6.75 (1H, d, J=28.2 Hz, H-2),
6.53 (1H, d, J=8.2 Hz, H-1), 4.40 (1H, d,
J=5.6 Hz, H-9), 4.29 (1H, d, J=2.4 Hz, H-
7), 3.84 (1H, m, H-6), 3.81 (3H, s, 3-
OCH,), 3.69 (3H, s, 8-OCH,), 3.16 (1H, dd,
J=17.5, 5.6 Hz, H-10), 2.96~2.87 (2H, m,
H,-5, H,-10), 2.73 (1H, td, J=12.2, 4.8 Hz,
H-16), 2.68 ~2.58 (1H, m, H-16), 2.17
(1H, d, J=13.4 Hz, H,-5), 1.95 (1H, d, J=
12.2 Hz, H-15), 1.87 (1H, td, J=12.2, 4.8
Hz, H,-15);" C-NMR ( 150 MHz, CD,0D) &:
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119.3 (C-1), 110.7 (C-2), 147.5 (C-3), 145.6
(C-4), 37.0 (C-5), 68.7 (C-6), 66.8 (C-7),
146.5 (C-8), 46.9 (C-9), 36.9 (C-10), 131.0
(C-11), 123.8 (C-12), 39.9 (C-13), 130.2 (C-
14), 38.1 (C-15), 41.2 (C-16), 57.3 (3-
OCH;), 56.8 (8-OCH;) . LA F%tdi 53¢k [23]
FAR—3, B E N sinococuline

& 11, R AT EIR B R, 55 F K
CsH,NO,, [a]}-52° (¢ 0.1, CH,0H), ESI-MS
m/z; 349.2 [M+NH,]", 289.0 [M- (CH,C=N+
H) ]".'H-NMR (400 MHz, CD,0D) &: 7.19
(1H, brs, H-16), 6.80 (1H, d, J=8.5 Hz, H-
2), 6.56 (1H, d, J=8.5 Hz, H-1), 5.09 (1H,
brs, H-9), 4.37 (1H, d, J=2.8 Hz, H-7),
3.83 (1H, m, H-6), 3.81 (3H, s, 3-OCH,),
3.76 (3H, s, 8-OCH,), 3.40 (1H, brd, J=16.3
Hz, H-10), 3.20 ~3.12 (2H, m, H,-5, H,-
10), 3.03 (1H, dd, J=20.5, 5.6 Hz, H,-15),
2.78 (1H, brd, J=20.5 Hz, H,-15), 2.17 (1H,
d, J =13.6 Hz, H,-5);" C-NMR (150 MHz,
CD,0D) &: 120.6 (C-1), 111.6 (C-2), 148.7
(C-3), 148.0 (C-4), 35.8 (C-5), 68.0 (C-6),
65.3 (C-7), 145.8 (C-8), 64.5(C-9), 34.1 (C-
10), 129.9 (C-11), 126.0 (C-12), 37.0 (C-
13), 114.6 (C-14), 38.9 (C-15), 144.0 (C-
16), 56.7 (3-OCH,), 56.1 (8-OCH,), DL [%¥&
5k [24] A2, HEEN cephamorphina-
nine

Ew 12, AERCIR &K (PEE), 41
C,,H,NO,, [a]P+21° (¢ 0.1, CH,OH), ESI-MS
m/z: 286.0 [ M + H ]*,'H-NMR ( 400 MHz,
CD,0D) &: 7.09 (2H, d, J=8.2 Hz, H-10),
7.09 (1H, d, J=8.2 Hz, H-12), 6.76 (2H, d,
J=8.2 Hz, H-9), 6.76 (1H, d, J=8.2 Hz, H-
13), 6.67 (1H, s, H-6), 6.66 (1H, s, H-8),
4.14 (1H, m, H-1), 3.82 (3H, s, 6-OCH,),
3.23 (1H, m, H-3), 3.18 (1H, m, H-15),
2.92 (1H, m, H,-3), 2.84 (1H, m, H,-15),
2.79 (2H, m, H-4);"” C-NMR ( 150 MHg,
CD,0D) 6: 56.0 (C-1), 41.9 (C-3), 28.9 (C-
4), 126.4 (C-4a), 131.5 (C-4b), 113.0 (C-5),
148.2 (C-6), 145.9 (C-7), 114.2 (C-8), 129.9
(C-9), 130.2 (C-10), 116.6 (C-11), 157.4 (C-
12), 116.6 (C-13), 130.2 (C-14), 41.4 (C-
1502

15), 57.4 (6-OCH,) . VL %4l 5 3CHk [23-25]
FEAR B, WO E M 2T

e 13 RE AT EEH K, 7 F
C,sH,yNO,, [a]P=19° (¢ 0.1, CH,0H), ESI-MS
m/z: 447.0 [M]*,'"H-NMR (400 MHz, CD,0D)
8. 7.19 (2H, d, J=8.1 Hz, H-11, 13), 7.07
(2H, d, J=8.1 Hz, H-10, 14), 6.67 (1H, s,
H-5), 6.60 (1H, s, H-5), 4.89 (1H, d, J=
7.5 Hz, H-1'), 4.11 (1H, brs, H-1), 3.92 ~
3.35 (6H, m, H-2' ~6'), 3.82 (3H, s, 12'-
OCH,), 3.20~2.75 (6H, m, H-3, 4, 15);"C-
NMR (150 MHz, CD,0D) &: 57.9 (C-1), 41.5
(C-3), 29.3 (C-4), 126.7 (C-4a), 130.8 (C-
4b), 114.2 (C-5), 148.7 (C-6), 145.9 (C-7),
113.0 (C-8), 133.5 (C-9), 131.5 (C-10),
118.1 (C-11), 158.1 (C-12), 118.1 (C-13),
131.5 (C-14), 42.2 (C-15), 102.5 (C-1"), 75.0
(C-2'), 78.2 (C-3"), 71.5 (C-4"), 78.1 (C-
5'), 62.6 (C-6"), 56.4 (12-OCH,) ., DI F&dE5
SCHR [26] FEA—2, HEEEN coclaurine 3-0-B-
D-glucoside,

EY 14 RE QT EEH K, 757
C,,H,,NO,", [a]Z-112° (¢ 0.1, CH,OH), ESI-
MS m/z: 342.2 [ M ]".,'H-NMR ( 400 MHz,
CD,0D) 8. 6.81 (1H, d, J=28.2 Hz, H-11),
6.73 (1H, s, H-4), 6.62 (1H, s, H-1), 6.43
(1H, d, J=8.2 Hz, H-12), 4.80 (1H, brd, J=
15.7 Hz, H,-8), 4.59 (1H, dd, J=10.0, 5.8
Hz, H-13a), 4.53 (1H, brd, J=15.7 Hz, H -
8), 3.81 (3H, s, 10-OCH,), 3.79 (3H, s, 3-
OCH,), 3.21 (3H, s, -NCH,);"” C-NMR ( 150
MHz, CD,0D) &: 113.0 (C-1), 121.9 (C-la),
149.8 (C-2), 152.3 (C-3), 115.2 (C-4), 123.3
(C-4a), 24.1 (C-5), 53.5 (C-6), 62.5 (C-8),
115.4 (C-8a), 151.4 (C-9), 150.0 (C-10),
110.7 (C-11), 117.5 (C-12), 121.7 (C-12a),
35.6 (C-13), 67.8 (C-13a), 51.0 (NCH,), 56.5
(3-0OCH,), 56.5 (10-OCH,), Lk I %48 5 Sk
[27] BEAR—3, BOEE NI

e 15 RE AT EE B K, 7+ F L
CpoHyu,NO,*, [a]P+59° (¢ 0.1, CH,OH), ESI-
MS m/z: 342.0 [ M ]*.,"H-NMR ( 400 MHz,
CD,0D) &: 6.76 (1H, d, J=7.8 Hz, H-8),
6.65 (1H, s, H-3), 6.64 (1H, d, J=7.8 Hz,
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H-9), 3.81 (6H, s, 2-OCH,, 10-OCH,), 3.70~
3.50 (3H, m, H-5, 6a), 3.36 (3H, s,
-NCH,), 3.16 (1H, brd, J=14.3 Hz, H-4a),
2.99 (3H, s, NCH,), 2.95~2.70 (3H, m, H-
7, 4B) ;" C-NMR (150 MHz, CD,0D) &: 150.9
(C-1), 152.1 (C-2), 109.7 (C-3), 116.0 (C-
3a), 121.12 (C-3b), 24.8 (C-4), 62.8 (C-5),
71.8 (C-6a), 32.1 (C-7), 126.1 (C-7a), 117.2
(C-8), 109.7 (C-9), 150.9 (C-10), 150.0 (C-
11), 123.9 (C-11a), 123.9 (C-11b), 56.1 (2-
OCH,), 56.4 (10-OCH,), 49.6 (-NCH,), 43.6
(-NCH,) . DA %l 53k [28] BEA -3, i)
WeE A L B
4 tig

AR = AR R AR T A 25 5, ARSE
Usgvies ¥ SE SN U DL vt A RE R B a ) S It
WFE XS, S S ZFEY
BEA PR BLREERTY ) RS
Yyl TFARSCIE PRI 0, LAWIA B THFE 264
AP OC R, 20 B BHIZAT ) B 25300
Joi BE Al
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