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Wk, REA e, KRR, K, HRagE’
(1. P BAF I & DA AT I 58 T RERXE LR ERE, =@ 29 650204
2. R AT (P YA FRAE], SR bl 528411)

[ ] : [l iaceae Illiciun  sinonsii : Sephadex LH-20,
Rp-C,. RpCy; , : 9%
14 , ficusesquilignan A (1), C (2),
D (3), leptolepsol A (4), acemkol (5), aviculn (6), (7), (8), -3-0-a-1~ (9),
-3-0-8D- (10), benzy+2-0-BD-ghicopyranosy+2 6-dhydwxybenzoate (11), 2 4-dhydroxy-3 6-din ethy bm ethy+
benzoate (12), bibndinin C ( 13), (14) : 9 14
[ | . . .
Hllicim  simonsiiM ax m. [Mic+ 1
aceae , Micranass VG Auto Spee-3000
; EIMS  70ev ; FABMS
, : '"H-NMR, " C-NMR ( DEPT)
L Bruker AM—400 (400MHz)  DRX-500 ( 500 MH z)
, TMS ;
(3] (200~ 300 ) H GFass
, ; Sephadex LTH-20  Pham &
[6], cia ; Rp-Cs, Rp-Cis
, I— , M erck ; 10/ H, 0+~
[7] ,
95% , I smonsii Maxm. ,
, 14 )
ficusesqu ilignan A (1), 2006-07-02
C (2), D (3), leptolepisol A (4), acemi 2
kol ( 5), aviculn (6), (7. (8). 7.5 kg 9%
~3-0—-0-.- (9), -30-B- 3. 2h
D- (10), benzy F2-0-8D-ghicopyranosy+ ’ ’
2 6-dhydroxybenmate ( 11), 2 4-dhydwoxy3 6 (1300 ¢),
dinethyhm ethylbenzoate ( 12), bbndinin C ( 13), (134 g), (300 g)
(14) 914 . (1 kg 9.5 an X 40 an) , -
(1002 Q 95: 5 90: 10 80: 20, 70: 3Q 60: 4Q
0: 100) , 1500mL 1
[ ] 20100917010 TLC , , 9 (A~T)
[ 1 , Tel (0871) 5223265, E-mail chenjj@ , Rp-Cs, Rp-Cis R
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.- . SephadexIH=20 ,  (C-1), 104.1 (G2 C-6), 149.3 (C3), 136.0
1(15mg), 2 (11mg), 3 (10mg), 4 (8  (C4), 149.3 (C=5), 87.2 (G-7), 55.5 (C8),

mg), 5 (13mg), 7(9mg), 8 (20mg), 13 (20myg),

14 (50mg) (300 g)
D101 (9 an X 90 an ), -
(0:10Q 20:8Q 40: 60 80:2Q 100: 0) ,
TLC 4 (J~M)
6 (5myg),

9 (60mg), 10 (41mg), 11 (17 mg), 12 (30mg)
3

1 . [aloi= - 13.0° (c
0.17 CHCk); FABMS m/: 583[M - H] ; 'H-
NMR (CD;OD, 400MHz) & 6.97 (H, d J=1.6
Hz H-2"), 6.97(H, s H=2'), 6.83(2H, d J=
8.0Hz H-6, H-6"), 6.80 (2H, d J= 8 0Hz H-
5, H-5"), 6.70 (2H, s H-2 H-6), 4.73 (IH, d
J=3.6Hz H-7), 4.22~4.30 (3H m, H-9a H-9’
a H-9"a), 3.86~3.93 (41, m H-9h H-9'h H-
9"h H-8"), 3.55~ 3.59 (H, m, H-7"), 3.12
(H, m, H-8 H-8'), 3.87 (6H, OMex2), 3.83
(6, OMex2); “C-NMR (CD;OD 100 MHz) &
139.3 (C-1), 104.6 (-2 C6), 1549 (3 C-
5), 136.4 (C-4), 87.6 (C-7), 56.2 (C=8), 73.3
(C=9), 134.2 (C-1"), 111.7 (C=2"), 149.5 (C-
3'), 147.7 (C-4"), 116.5 (G5'), 121.1 (C-6),
87.6 (C-7), 557 (C=8"), 73.2 (C=9), 134.1
(c-1"), 111.3 (¢-2"), 149.0 (C3"), 147.2 (C-
4"), 116.0 (C5"), 120.5 (C=6"), 74.2 (C-7),
87.8 (C-8"), 62.1(C=9"), 57.0 (OM ex2), 56.8
(OMe), 56.7 (OMe) [ 8]
esquilignan A

ficus-

22

2 , [alv= - 8.0° (¢
0.08 CHCk); FABMSm / 613 [M-H] ; 'H-
NMR (CD;OD, 400MHz) & 6.94 (H, d J=2.0
Hz H-2"), 6.75(H, d J=7.0Hz H-5"), 6.70
(H, d J=80Hz H-6"), 6.66 (H, s H-2, H-
6), 6.65(2H, s H2 H-6), 473 (1H, d J=
3.6Hz H-7), 4.22~4.30 (3H, m H-9a H-9a
H-9"a), 3.86-3.93 (4H, m, H-9h H-9'h H-9h,
H-8"), 3.553.59 (H, m, H-7), 3.12 (H, m,
H-8, H-8'), 3.80 (6H, OMe x 2), 3.30 ( 6H,
OM ex2); “C-NMR (CD;OD, 100MHz) & 133.0

.+ 1312¢

72.9 (C9), 133.7 (C-1"), 104.4 (=2, C6),
154.5 (C-3, C-5"), 139.0 (C-4"), 87.2 (C-7'),
55.4 (C-8'), 72.9 (C9), 133.0 (C-17), 111.3
(C2"), 149.3 (C3"), 148.6 (C-4"), 1156 (C-
5"), 120.6 (C-6"), 74.0 (C-7)), 87.6 (C8"),
61.6 (C9"), 56.6 (OMe x2), 56.3 (OMex 2)
[9] C

3 , [aly = -40° (¢
0.10 CHCL); FABMSm /4 643[M - H] ; 'H-
NMR ( CD;OD, 500MHz) & 6.68 (2H, s H-2 H-
6), 6.67 (H, s H2, H6'), 6.66 (2H, s H-
2" H-6"), 491 (HH, m, H-7), 477 (H, d
J=4.0Hz H-7), 474 (H, d J=4.0Hz H-
7), 4.274.34 (3, m H-9a H-9'a H-8"), 3.92
(3H, m, H-9h, H-9'b, H-9"a), 3.87 (6H, OMex
2), 3.84 (6H, OMex2), 3.82 (6, OMex2),
3.63 (H, m, H9'b), 3.16 (2H, m, H-8 H-8);
“C-NMR ( CD;OD, 125 MHz) & 136.2 (C-1),
104.2 (C-2 C-6), 149.3 (-3 C-5), 138.8 (C-
4y, 87.1(d G7), 557 (d C-8), 72.9 (C-9),
136.2 (C-1"), 104.6 (C-2, C6), 154.4 (C-3,
C-5"), 133.0(C4"), 87.2 (C-7), 55.4 (C=8),
72.9 (CG-9'), 133.0 (C-17), 105.3 (2" C-6"),
148.9 (C-3. C-5"), 135.8 (C-4"), 74.3 (G-7"),
87.6 (C-8), 61.8 (C9"), 56.8 (OMex3), 56.7
(OMe x 3) [9]
D

22

4 , [alp'=-5.8°
(c0.17 MeOH); ESFMSm /2591 [M+ CI] ; 'H-
NMR (CD;0OD, 400MHz) & 6.99 (1H, s H-2"),
6.93 (1H, s H-2"), 6.89 (IH, d J=7.6Hz H-
6), 6.84 (H, d J=84Hz H-S), 6.81 (1H,
d J=84Hz H6), 673 (H, s H-6), 6.71
(2H, m, H4 H-5"), 549 (1H, d J=6.0Hz H-
2), 480 (H, d J= 60Hz H-7), 436 (1L,
m H-8"), 3.86 (1H, m, H-9"a), 3.84 (3H, s
OMe), 3.81 (3H, s OMe), 3.77 (1H, m, H-
3aa), 3.74(3H, s OMe), 3.75( H, m H-3ab),
3.56 (1H, m, H-9"b), 3.42(2H, m, H-5¢), 3.31
(IH, m, H-3), 2.62 (24, { J=7.2Hz H-5a),



36 10
20115

o Sk

sevm/ - China Journal of Chinese Materia Medica

Vol 3§ Issue 10
May 2011

1.81 (2H, m, H-5b); “CANMR ( CD;OD, 100
MH2 § 88.6 (G-2), 55.5 (C-3), 65.0 ((C-3a),
117.9 (C-4), 129.6 (C4a), 137.5 (C-5), 32.9
(C-5a), 35.8 (G-5b), 62.2 (G5¢), 114.0 (C-
6), 145.2 (C-7), 147.4 (C-7a), 137.0 (C-1'),
111.7 (C-2'), 148.9(C-3"), 151.9(C4), 119.3
(C-5'), 118.8 (C-6), 134.0 (C-1"), 111.0 (C-
2"), 148.6 (C=3"), 146.9 (C4"), 115.6 (C-5),
121.0 (G6), 740 (G7), 861 (C-8), 62.2
(C-9"), 56.7 (OMe), 56.4 (OMe), 56.3 (OM o)
[ 10] leptolepisol A

5 , [alp =+ 9.0°
(c0.18 MeOH); ESEMSm /z 585[M - H] ; 'H-
NMR (CD,0OD, 400MHz) & 6.96 (H, s H-2"),
6.77 (1H, dd J=1.6 8 0Hz H-6"), 6 74 ( H,
s H-6), 6.72 (2H, m, H-4 H-5"), 6.71 (A,
s H2) H-6'), 554 (H, d J=6.0Hz H-2),
4.90 (1H, d J=5.0Hz H-7"), 423 (H, m H-
8"), 3.90 (IH, m H-9"a), 3.86 (3H, s OMe),
3.81 (H, s OMe), 3.79 (HH, m, H-3aa), 3.78
(@, s OMex2), 3.75 (IH, m, H-3ab), 3.58
(H, m, H-9"b), 3.56 (2H, m, H-5¢), 3.45
(H, m, H-3), 262 (M, | J=7.2Hz H-5a),
1.91 (24, m, H-5b); “CANMR ( CD;OD, 100
MHz & 88.6 (C-2), 55.7 (C=3), 65.0 ((C-3a),
117.9 (C-4), 129.5 (C4a), 137.2 (C-5), 32.9
(C-5a), 35.8 (G-5b), 62.2 (GSc), 114.1 (G-
6), 145.2 (C-7), 147.4 (C-Ta), 139.6 (C-1'),
103.8 (C-2, C6), 1546 (C-3, C-5), 136.2
(C-4'), 133.7 (C-1"), 111.3 (G=2"), 148.6 (C-
3"), 146.8 (C-4"), 115.6 (C5"), 120.6 (C-6),
74.0 (-7, 87.3 (-8, 61.6 (C9"), 56.7
(OMe), 56.6 (OMex2), 56.3 (OMe)

[11] acerniko |

6 , [a]p =+ 40.1°
(¢ 0.07 MeOH); 'H-NMR (CsDsN, 500MHz) &
7.11(H, d J=80Hz H-5), 6.97 (IH, s H-
2), 6.90 (H, s H-3), 6.8 (H, s H-6),
6.83(H, d J=80Hz H-6"), 5.19 (1H, brs
H-1"), 4.67 (H, m H-9a), 4.54 (1H, m, H-9
a), 4.38 (IH, m, H-9b), 4.30 (IH, m, H-9'b),

4.11~ 4.37 (4H, m H=2", H-3) H-4" H-5),
378 (3, s OMe), 3.70 (1H, m H-7), 3.60
(3H, s OMe), 3.48 (2H, m, H-7), 3.14 (IH,
m H-8'), 2.41 (1H, m, H-8), 1.56 (¥, d J=
50Hz H-6); “C-NMR (CsDsN, 125 MHz) §
28.1 (C-1), 137.4 (C-2), 117.8 (C3), 146.6
(C4), 148.8 (G-5), 112.7 (C-6), 33.6 (C-7),
39.2 (C=8), 64.3 ((C=9), 134.1 (C-1"), 113.4
(G2, 147.1 (C3)), 146.2 (C-4)), 116.5 (C-
5'), 122.8 (C-6'), 47.7 (C-7), 44.8 (C%),
67.0 (C-9), 102.6 (C-1"), 72.5 (¢=2"), 73.1
(G3"), 74.0 (C4"), 70.3 (C5"), 18.6 (C=6"),
56.1 (OM €), 55.7 (OMe) [12]
avicu ln

7 , 'H-NMR
(CD;0OD, 400MHz) & 809 (2H, d J= 7.6Hz
H-2, H-6'), 6.89 (2H, d J=8.1Hz H-3, H-
5), 6.39 (H, s H-6), 6.17 (H, s H-8); "C-
NMR (CD;OD, 100 MHz) & 148.0 (C-2), 135.6
(C-3), 177.5 (G-4), 160.5 (C-5), 99.3 (C-6),
165.5 (C-7), 94.5 (C-8), 158.2 ( C9), 104.5
(C-10), 123.8(C-1"), 130.6 (C=2", C-6'), 116.3
(C3, -5, 162.4 (C-4) [ 13]

8 ( ), mp 310~
312 °C, 'H-NMR [ (CD;),CO, 500 MHz] & 7.65
(HH, s H-2"), 7.52(1H, d J=8.6Hz H-6),
6.86 (1H, d J=8.6Hz H-5'), 6.39 (1H, s H-
8), 6.17 (1H, s H-6); "GNMR [(CD;),CO,
125MHz] & 156.2 (C-2), 135.8 (C-3), 175.9
(C4), 160.8 (G-5), 98.2 (C-6), 164.0 (C-7),
93.4 (C-8), 147.8 (C-9), 103.0 (C-10), 122.0
(G-1), 1156 (d C-2), 146.9 (C3), 145.1
(C4'), 1151 (C5), 120.0 (G6)
[ 14]

9 . 'H-NMR
(CsDsN, 400MHz) & 7.70 (1H, d J= 83 Hz
H-6'), 7.68 (H, s H=2"), 7.29 (1H, d J=8.3
Hz H-5'), 6.64 (1H, s H-8), 6.27 (H, s H-
6), 5.08 (IH, brsH-1"), 4.66 (1H, m, H-5"),
4.28~ 4.42 (3H, m, H-2, H-3 H-4"), 147
(3H, d J=60Hz H-6"); “CG-NMR (CsDsN, 100
.+ 1313¢
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MHz & 157.7 (C-2), 136.1 (G3), 179.1 (C-
4), 163.0 (C-5), 99.7 (C-6), 165.8 (C-7), 94.6
(C-8), 158.2 (C=9), 105.5 (C-10), 122.3 (C-
1), 116.5 (C-2), 147.4 (C3"), 150.8 (C-4),
117.1 (C5), 122.2(C=6)), 104.1(C-1"), 72.2
(-2, 72.6 (C=3"), 73.4 (C-4), 721 (C=5"),
18.5 (C-6") [15] 3
O-0-1—-

10 . 'HA\MR
(CsDsN, 400MHz) & 7.59 (1H, s H-2"), 7.23
(H, d J=80Hz H-5), 7.18 (H, d J=8.0
Hz H-6'), 6.41 (1H, s H-8), 6.34 (IH, s H-
6), 583 (1H, d J=8.0Hz H-2), 5.31 (1H, d
J=7.6Hz H-3), 493 (H, d J=6.0Hz H-
1), 447 (1H, dd J= 12.0 4 0Hz H-5"a),
4.20 (H, m, H-4"), 4.15(H, dd J=7.6 7.2
Hz H=3"), 4.08 (IH, dd J=7.2 6.4Hz H-
2"), 3.69 (H, m H-5"b); "CANMR (CsDsN, 100
MHz & 82.8 (G2), 76.4 (G-3), 194.2 (C-4),
165.3 (C-5), 97.4 (G-6), 169.2 (G-7), 96.4 (C-
8), 163.3 (C=9), 102.4 (C-10), 1281 (C-1)),
116.0 (C-2"), 147.6(C-3"), 148.2(C4"), 116.7
(C-5'), 119.9 (C-6"), 103.4 (C-1"), 73.8 (C-
2", 76.9 (G3"), 70.9 (C-4"), 66.4 (C-5)

[ 16] -30-B-
D-

11 ., FABMS m /= 405
[M-H]; H-NMR (CD;OD, 500 MHz) & 7.48
(M, d J=7.5Hz H-3, H-7)), 7.37 (IH, dd
J=7.35 7.5Hz H-5), 7.30 (2H, dd J=7.3
7.5Hz H-4, H-6'), 7.25(1H, dd J=83 8.2
Hz H-5), 6.73(1H, d J=8.3Hz H4), 6.58
(H, d J=8.2Hz H-6), 5.40 (H, s H-1),
4.93 (IH, d J=7.6Hz H-1"), 3.85 (H, m H-
6'a), 3.67 (IH, m H-6'b), 3.30~3.45 (4, m,
H-2" H-3" H-4" H-5"); "CANMR (CD;OD, 125
MHz & 170.0 (C-1), 110.7 (C=2), 159.8 ( C-
3), 107.8 (C4), 129.2 (G-5), 111.6 (G-6),
158.2 (C-7), 681 (C-1), 137.3 (C-2), 129.5
(G337, 129.2 (-4, 6), 134.0 (C5),
102.7 (C-17), 749 (G2, 783 (¢-3"), 71.2
(C-4"), 77.9 (C-5"), 62.5(C-6"); [ 16]
.+ 1314¢

benzy }F2-0-8D-ghicopyranosy+2  6-d+
hydwxybenzoate

12 ; 'H-NMR
(CDCk, SO0 MHz) & 6.20 (H, s H-5), 3.91
(3H, s OMe), 2.46 (3H, s H-9), 2.09 (&, s
H-8); "CANMR (CDCk, 125MHz) & 1085 (C-
1), 1631 (C-2), 105.2 (C3), 158.0 (C-4),
110.5 (C-5), 140.1 (C=6), 172.6 (C-7), 7.6 (C-
8), 24.1(C9), 56.5 (M e) [17]
2 4-d hydroxy3 6-dimethy lmethylbenzoate
13 Y -
22.3° (¢ 0.09 MeOH); ERMSm /4 300(M*" );
'H-NMR (CDCk, 500MHz) & 7.62 (H, d J=
15.9Hz H-7"), 7.43 (2H, d J= 8 7Hz H-2,
H-6), 6.87 (M, d J=8.7Hz H-3, HS),
6.33 (IH, d J=15.9Hz H-8), 501 (IH, m,
H-2), 2.41 (1H, m, H-3a), 203 ( H, m, H-
6a), 1.82 (1H, m, H-3b), 1.77 (1H, m, H-5a),
1.71 (1H, m, H4), 1.38 (H, m, H-5b), 1.28
(1H, m, H-6b), 0.92 (H, s Me7), 0.89 (3H,
s Me7), 0.87 (3H, s Mel); "CNMR (CDC
125MHz) & 48.9 (C-1), 80.3 (G-2), 36.8 (C-
3), 44.9 (C4), 28.0 (C5), 27.2 (C=6), 47.8
(C-7), 13.6 (Me-1), 18.8 (Me7), 19.7 (Me7),
126.8 (C-1"), 130.0 (C-2, C-6'), 1159 (C-3,
C-5), 158.3 (G4'), 144.6 (C-7), 115.1 (C-
8'), 168.6 (C9) [18]
b ondinin C

14 , EBMSm /z 174
(M""); 'HANMR (CsDsN, 500 MHz) & 7.58
(IH, brs H-2), 5.13 (1H, br s H-3), 4.78
(IH, m, H4), 441 (1H, m H-5), 3.45 (H,
dd J=17.9 4.7Hz H-6a), 2.96 (1H, dd J=
17.9 5.5 Hz H-6b); “CNMR ( GsDsN, 125
MHz) & 170.2 (COOH), 131.1 (C-1), 139.3 (G-
2), 68.5 (C3), 73.2 (C4), 67.4 (C5), 32.5
(G-6) [4]

[M]. : , 2006
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Studies on chan ical constituents of Illicion sinonsii

LU Jifeng', ZHANG Xuemei', SHIYao >, ZHANG Quan ', MA Yunbao', CHEN Jijn "
( L State Key Laboratory of Phytochen isiry and P lantR esources in West China, Kunm ng Instiute of Boiany, ChineseAcadany of
Sciences Kunming 650204 Ching 2 H avley& H azel Chanical Ca, Lid., Zhongshan 528411 China)

[ Abstract] Objective To study the chan ical constiuen ts of thel/llicium smonsii Method The stans and lkaves of L simon—
siiwere extracted w ih 9% EOH. The EOOH extractwas dispersed nH,0 and extrcted with petoleum, CHC] and BuOH, succes-
sively TheCHCJ and BuOH fractions were isohted and purified by colunn chran atography on silica ge]l Sephadex IH-2Q R p-Cg and
RpCe The isohted compounds were ientified on the bas® of spectral analyses ( incidingM S '"H-NMR, "CGNMR). Result
Fourteen compounds were ®olated fran the stans and kaves of I simonsii which were characterzed as ficusesquilgnan A (1), bud-
dlknolC (2), buddlenolD (3), kpiokpisolA (4), acemkol (5), aviculn (6), kaempfewl(7), queretin (8), queretn 3-0-
a-L—-thannopy ranos y-( i 6)-8-D-glicopyranoside (9), taxiblir3-0-B-D-xylopymanos ide ( 10), benzy F2-0-B-D—glucopymanosy+2 6-
d hydroxybenzoate (11), 2 4-dihydwoxy-3 6-dm ethytm ethy benzoate ( 12), biondinin C (13), shkm ¢ acid ( 14). Conclusior
Except compounds 9 and 14 all the other compounds w ere obtamned fran L sin onsii for the first tine

[ Keywords] [lliciun; [lliciun sinonsii lignans fhvonois chemical constituents
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