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R ZFHE @G5 575 IR I35 Polygala sibirica # B3Ry IE T B ALY » 4580 1T 9 MEE Y, il i MS

H1 NMR 32 % 58 H4h #9051 M B3 -5 75 1l F ( sibiricaxanthone F, 1) | FH4E 42 X fili ( amentoflavone ,2) , 52 f£1F (linarin,3) ,
Hokgi e 1( zigu-glucoside 1,4) ,3,6'- "I T EE KL (3,6 -disinapoyl sucrose,5) ,tenuifoliside A(6) ,2,4 4-trimethyl-3-formyl-6-
hydroxy-2 ,5-cyclohexadien-1-one(7) ,lanierone(8) Fll aralia cerebroside(9) ., fb-&4)2 ~4,7,8 HE XK MIEEE P E153],1b&

Y19 N E AR o B AR E
(SRR el s OOtk 1 T WA 5 b o

YRR Polygala sibirica L. ik :ERHEY), £
SRR, LA TR & . HARAE Sy v 25 3k
(LA ) = — Wk TP 2 ) 2010 AERH
UTBEAER , B A L 3 24 b1 oK B BG40k g 22
TE, B AR I AR B B T RCORBOR , BLE B SI A E
K42 FHE AR S B SR
CAR A E AR BEIR, £ TF LRI I URAETE T B i3t
AR S R GE ST R RERN ) X B - 7
L EB o A B T R T RS . e LR S T
F oAb A3 R A ) T P 1Y) S (), A A% e 245 R s
(B , BT 245 T ER A, 1 T e S 245 e i 2555 T
RS % BiSCHGE T & 05 2465 105
FELE R AR SRS T R IE T W A B A7 A 1k 2 1
SAESE LR A B S T 9 ME A, kB Y
2~4.7 8 JyE Nk EEY) oy s, e a
9 S E RN P EiRH
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Varian INOVA-500 #1 JEOL JNM-A300 %I 4% %
4R AL ; QSTAR Jif 1% A% A1 AEI-MS-50 %Y Ji 1% 1%,
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[(BEE€mBE] #HHEWHIHLOFAATRIHE (985-2-102-113 ) 5 [H
F A —207 B ST H (2006BA109B05-11) 5 [H 5 K8 2 81
7 Bl T KI5 (20092X09311-004 )
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Sephadex LH-20 & Pharmacia Biotech /& 7= 5,
JEH GF s, RAT A0 15 FHRE IS4 75 S M vE AL 1) 4R
77 Cog SOMBERE(ODS,25 ~40 pum) Fl 24 GF s, v
JEARIINE A Merck A ], BT RIS R 43t 4l

GRS R LS A L, bt R 2 2 B
JE MG C AR % i B RHME Y R 3 P, sibirica
L. g B350  bRAS DR AE T b mt K v = 25 3A
FEHUDFRAZ  bRAS 2 A20060715
2 JEEUFE

BRI R B 20 kg DIWR, 4350 I 8 £% .8
% .6 155 95% LBEHEIC3 K, Fi43 i H 8 A1 50%
PRI 2 WK, F5 R 3 h, A9 95% ZEEH 50% 2.1
FEW) A1 BIRTEZ) 3.0 kg, BUHPRY 2.0 kg ¥
YT 4 Ltk 43 H 8 LAk, 14 L =4
FRGERN 14 L OIE T FEAE R, A5 21 4 I Bk A ey 32,5
g, =AW LE 2 Y 150.0 g FIIE T FE A B W)
1100.5 g B 1.0 kg 1E T EEALHUW), 25 B85 1 /K Vs i
J& A D101 RALBREHEAT 408, 40 5 FHK - S BERS
BEVENL, We i, 13 20% Z e BE ML) 240 ¢,50% £
TR 294 ¢ F170% L BEVEREH) 360 g. HL70% <.
B P (250 g) b RERE (100 ~200 H ) A€, LA
SU5-FREE 1000 1 ~ 10 1 BREEPEE , & 0F Frs. 10 ~30
- EREAE 835 (200 ~ 300 H ) #4741k, 500 mL
— T, &3 Frs. 5 ~10, Frs. 11 ~ 15, 43 51 F)
Sephadex LH-20 #: ¢, 3% #E 17 4lifk, 15 ) (1t Bk 45
f 7 (15 mg) 1 8 (4 mg) o B 50% £ ok Jii & o
(220 g) [-AEME (100 ~200 H ) A1, DL -H i
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2001 ~1: 1 BEEEPEME, 500 mL S — 4%, & 3F Frs.
20 ~31, ] Sephadex LH-20 #1151 7414k , 152
WK 2(50 mg) ;&I Frs. 50 ~70, F|H Sepha-
dex LH-20 Aot 17 alifb , 4 W BEpe it , o 5145 21
FI T E JE [ 44 5 (15 mg) F1 6 (5 mg) ; & I Frs.
85 ~93 I Ak HE (200 ~300 H) a3, LhGAf5-H iz
3 1AFEEVRMG, Frs. 5 ~19 B4 RBAE5] 1(2 g) , Frs.
24 ~28 45 AR E] 3 (43 mg), Frs. 37 ~45 F|
Sephadex LH-20 #% & 1% 9 17 4 f£ 15 2] 1 (0 45 i 4
(20 mg) o WX 20% & B B &8 43 (200 g) |- #ik B
(100 ~200 H)#:fak, AGJ5-HEE 1051 ~1:1 8
BEVE 500 mL H—340, &3 Frs. 20 ~28, 31 ]
JH Sephadex LH-20 #: (o3 g 47 24k, , 15 3 1 (4 T E
FERIAR 9(120 mg) ,
3 ESE

AW EAmAREL, ST T RER
9, 10% B iR £ e 8 v (0, 2 KA 2
MFELE, mp 274 ~276 °C, ESI-MS m/z 661 [ M +
Na] *,'"H-NMR(DMSO-d,, 500 MHz)§: 12.97(1H,
s, 1-OH), 7.49(1H, s, H8), 6.44(1H, s, H4),
3.87(3H, s, 7-OMe) , 3.76(3H, s, 2-OMe) ,HH 2
MR A {55 6:5.73(1H, d, J=1.5
Hz), 4.88(1H, d, J=1.5 Hz) DL J&% 1 > Z [k H 3¢
{5 8 2.15 (3H, s).” C-NMR ( DMSO-d,, 125
MHz)§:179.2(C-9), 169.7(-CO-), 158.5(C-3),
153.8(C-1), 152.6 (C4a), 151.1(C-6), 151.0
(C4b), 146.9(C-7), 130.7(C-2), 113.6(C-8a),
105.1(C-8), 104.2(C-5), 102(C-1"), 102.0(C-
8b), 96.0(C-1"), 94.0(C4), 74.6(C-3"), 71.7
(C4"), 71.2(C4"), 70.9(C=2"), 70.5(C-3"),
70.3 (C-5", C2"), 69.1(C-5"), 60.0 (2-OMe ),
56.3(7-OMe), 20.7 (-CO-CH,), £ 5 CHk[4]xf
MR S8 IZ A0 B W) BRI ZE 3 0 F (sibiricaxantho-
ne F),

a2 EABmAREL, ST TRER
2, 10% iR £ B W 36 2, Molish & FH M. mp
283 ~285 °C, ESI-MS m/z537[M -H] ™, 539[ M +
H]*, 561 [M + Na]*,' H-NMR ( DMSO-d,, 500
MHz)§: 6.18(1H, d, J=1.5 Hz, H-6), 6.32(1H,
s, H6"), 6.43(1H, d, J =2.0 Hz, H-8), 6.68
(2H, d, J =9.0 Hz, H3", 5"), 6.77 (1H, s,
H-3"), 6.82(1H, s, H3), 7.09(1H, d, J=9.0
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Hz, H-5"), 7.59(2H, d, J=9.0 Hz, H2",6 6"),
7.98(1H, dd, J=9.0, 2.5 Hz, H-6"), 8.06(1H,
d,J=2.5 Hz, H-2'), 13.00(1H, s, 5-OH), 13. 12
(1H, s, 5"-OH) ; "C-NMR(DMSO-d,, 125 MHz)§:
182.7(C4") , 182.3(C4) , 164.7(C=2) , 164. 4( C-
2"y, 164.3 (C-7), 162.6 (C-7"), 162.1 (C4"),
161.6(C-5), 161.1(C-5"), 160.2 (C4'), 158.0
(C9), 155.1(C9"), 132.0(C-6"), 128.8(C-2",
6"). 128.4(C2'), 122.0(C3"), 121.5(C-1"),
120.6(C-1"), 116.8 (C-5"), 116.4 ( C-3", 5"),
104. 6(C-10) , 104.3(C-10") , 104.2(C-8"), 103.6
(C-3), 103.2(C-3"), 99.5(C-6"), 99.3(C-6),
94.6(C-8) , £ 53CHRL6]XF IR, ¥EfLEW 2 oAk
AL I EL Wi ( amentoflavone )

EW3  HEBARE M (PED) . NI
WEAYN, 10% R LB B # 6, W2 KR E
A R 2B K. mp 264 ~266 C, ESI-
MS m/z 615 [M + Na]*.' H-NMR ( DMSO-d, , 300
MHz)S: 12.92 (1H, s, 5-OH), 8.06(2H, d, J =
9.0 Hz, H-2",6"'),7.15(2H, d, J=9.0 Hz, H-3',
5'),6.96(1H, s, H3), 6.80(1H, d, J=2.0 Hz,
H-8), 6.46(1H, d, J=2.0 Hz, H-6), 3.87(3H,s,
4'-OMe) , 5543 2 MGG SE T 6:5.44(1H, d, J =
1.0 Hz, H-1 of tha) , 5.07(1H, d, J=7.0 Hz, H-1
of gle) | S M 1 ALF 755 1.08(3H, d, J =
6.3 Hz, 6-CH, of tha) , £ 5 3CRk[7 ] %R, K E %
AW A5 AEH (linarin)

G4 TEHRE G (PR, mp 214 ~
215 C ,ilig & B i 41 {0, Liebermann-Burchard J7 )i
B HE, Molish 2 )W 2 BH4 . ESI-MS m/z789 [M +
Na ]*,'"H-NMR(C,D,N, 500 MHz)§: 6.29(1H, d,
J=8.0 Hz, H-1 of glc),5.54(1H, t, J =3.4 Hz, H-
12), 0.89, 0.95, 1.17, 1.24, 1.37, 1.68 (each
3H, s, -CH, x6), 1.04(3H, d, J=6.5 Hz, 30-
CH,);”C-NMR (C,D,N, 125 MHz) §: 176.9 ( C-
28), 139.2 (C-13), 128.4 (C-12), 107.5(C-1 of
ara), 95.8(C-1 of glc), 88.7(C-3), 79.3(C-3 of
ele), 78.9(C-5 of glc), 74.6(C-3 of ara) , 74. 1( C-
2 of gle), 72.9(C-2 of ara), 72.6(C-19), 69. 6(C-
4 of ara), 66.8 (C-5 of ara), 62.3 (C-6 of glc),
55.9(C5), 54.4 (C-18), 48.6 (C9), 47.7 (C-
17),42.1(C-14), 40.5(C-8), 39.5(C4), 38.9



537 B 4 4 = Vol. 37, Issue 4
7 @i 10 25 2
2012 4E2 H \Q‘ C:C}A/ China Journal of Chinese Materia Medica February, 2012

(C-1), 37.7(C22), 37.0(C-10), 29.2(C-15),
28.2(C23), 27.0(C29), 26.7(C-2), 26.1(C-
21),24.6(C-11),24.0(C-16), 17.4(C-26), 16.9
(C24), 16.7(C-30), 15.6(C-25), ¥iE 5 wHEk
(8 T4l — 3, MU e %A & W) B G540 S A i 1 1
(zigu-glucoside 1),

e s HETEEEER, 58T 365 nm
TRRZEIO, WL O M IR E 6, 528 R,
ESI-MS m/z 777 [M +Na] * ,'H-NMR ( CD,0D, 500
MHz)8: 7.62, 7.53 (each 1H, d, J=16.0 Hz, H-y
of two sinapoyls) , 6. 41, 6.38(each 1H, d, J=16.0
Hz, H-B of two sinapoyls) , 6. 87, 6.83(each 2H, s,
H-2, 6 of two sinapoyls), 5.45(1H, d, J=8.0 Hz,
H-3 of fru), 5.44 (1H, d, J =4.0 Hz, H-1 of a-
ele), 3.82, 3.79 (each 6H, s, 3, 5-OCH;of two si-
napoyls) ,">C-NMR (CD,0D, 125 MHz)§: 169.0( C-
9),168.2(C9"), 149.4(C-3, 5, 3", 5"), 147.9
(C-7),147.2(C-7"), 126.6(C-1), 126.5(C-1"),
115.8(C-8), 115.5(C-8"), 107.1(C-2, 6), 106.9
(C2",6"), 104.8(C-2 of fru), 92.6(C-1 of glc),
84.3(C-5 of fru), 79.2(C-3 of fru), 75.1(C-3 of
gle), 74.2(C4 of fru), 73. 1(C-2 of glc), 72.5(C-
S5ofgle), 71.9(C4 of glc), 65.7(C-1 of fru) , 65.6
(C-6 of glc), 63.8(C-6 of fru), 56.9(-OMe) , 56. 8
(-OMe) . 5 3CHR[O IXf I, e iz b &l 3,6'-
ZOT T BEEL RN

ke e HEIEEER, 58T 365 nm
TRRZEIO, WL O IR E 6, 528 R,
ESI-MS m/z 705 [M + Na] * ,'H-NMR ( CD,0D, 500
MHz) &: 7.85 (2H, d, J = 8.0 Hz, H2, 6 of
p-hydroxybenzoyl) , 7.66 (1H, d, J=16.0 Hz, H-y
of 3,4 ,5-trimethoxycinnamoyl ) 6. 89 (2H, s, H-2, 6
of 3,4, 5-trimethoxycinnamoyl ) , 6.76 (2H, d, J =
8.0 Hz, H-3, 5 of p-hydroxybenzoyl) , 6. 48 (1H, d,
J=16.0 Hz, H-B of 3,4, 5-trimethoxycinnamoyl ) ,
5.44(1H, d, J=8.0 Hz, H3 of fru) , 5.42(1H, d,
J=4.0 Hz, H-1 of a-glc), 3.82(6H, s, 3, 5-OCH,
of 3, 4, 5-trimethoxycinnamoyl ) , 3.79 (3H, s, 4-
OCH, of 3,4 ,5-trimethoxycinnamoyl ) ,"* C-NMR ( CD,
0D, 125 MHz)8:168.0(C-7),167.7(C9"), 166. 1
(C4),154.8(C-3",5'), 147.2(C-7") ., 140.8 (C-
4'),132.4(C-2, 6), 130.5(C-1"), 119.6(C-1),

117.1(C-8"), 116.8(C-3, 5), 106.9(C-2", 6'),
104. 8(C-2 of fru), 92.6(C-1 of glc), 84.3(C-5 of
fru), 79.2(C-3 of fru), 75. 1(C-3 of glc), 74.2(C-
4 of fru), 73. 1(C-2 of glc), 72.5(C-5 of glc) , 71.9
(C4 of gle), 65.7(C-1 of fru), 65.6(C-6 of glc),
63.8(C-6 of fru), 61.2(-OMe), 56.8(-OMe) , &
5ICHRIO T IR, BOEIZAL B WM tenuifoliside A
&7 JTEEYURE S, mp 64 ~65 C, El-
MS m/z180(M* "), 4T C,,H,,0,, EI-MS ¢ J .
180,165, 152, 137, 123, 109, 95, 91, 81, 79, 67,
40,'H-NMR ( CDCl,, 300 MHz) §: 10.37 (1H, s,
-CHO), 6.26 (1H, s, -OH), 6. 11 (1H, s, H-5),
2.33(3H, s, 7-CH,), 1.39(6H,s,9, 10-CH,) ,"C-
NMR(CDCl,, 75 MHz) §: 192.6 (C-8),183.2 ( C-
1), 152.2(C-3), 144.9(C-6), 142.7(C-2), 129.7
(C-5),38.1(C4),26.3(C9, 10), 10.2(C-7),
2 5 3CHRC10 X IR, e iZ Ak &9 0 2,4, 4-trimeth-
yl-3-formyl-6-hydroxy-2 ,5-cyclohexadien-1-one,
ket 8  JoEPeRY f, mp 61 ~63 C, EI-
MS m/z 152(M) ", 53 F 3 CH,, 0, , EI-MS # F .
152, 137, 124, 109, 91, 79 ,'H-NMR ( CD,0D, 300
MHz)8: 5.94(1H, s, H-5), 5.36 (1H, s, H-3),
2.07(3H, s, 7-CH;), 1.31(6H, s, 9, 10-CH,),
22 53R 1] X IR, 2858 24k &) 4 lanierone, HfI
2-hydroxy4 ,4 ,6-trimethyl-2 ,5-cyclohexadien-1-one,,
a9 HOJERKR(HEE) o mp 215 ~
216 C, ESI-MS m/z 732.4 [M + H]", 714.7
[M-OH]",570.5[M +H -162]",551.2 [ M +
H-181]%,298.0 [M +H -255 -162 - 18] " ' H-
NMR (DMSO-d,, 500 MHz)§: 0.85(6H, t, J=6.8
Hz, CH, x 2), 1.26 [s,(CH,),], 4. 14(1H, d,
J=6.0Hz, 1"-H), 3.42 (1H, m, 6"-Ha), 3.64
(1H, m, 6"-Hb), 3.62(1H, m ,1-Ha), 3. 78 (1H,
m, 1-Hb), 4.08(1H, m, 2-H), 3.38(1H, m, 3-
H), 3.34(1H, m, 4-H), 5. 15(1H, dt, J=5.8,
15.6 Hz, 8-H), 5.22(1H, dt, J=5.8, 15.6 Hz, 9-
H), 3.80(1H, m, 2’-H), 7.51(1H, d, J=9.2
Hz,N-H) ;" C-NMR ( DMSO-d,, 125 MHz) §: 13.9
(-CH;), 22.0, 24.3, 25.5, 28.5, 28.7, 28.8,
28.9, 29.0, 31.2, 31.6, 32.0, 32.2, 34.2(¥H
CH,), 49.7(C-2), 60.9(C-6"), 68.9(C-1), 69.8
(C4"), 70.4(C4), 70.8 (C-2"), 73.3(C-=2"),
- 473 -
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74.0(C3), 76.4(C3"), 76.8(C-5"), 103.4(C-

1//) ,

129.6(C9), 130.2(C-8), 173.7(C-1"), £

5wk [ 12 ] 6 B8, %2 1240 &%)k aralia cerebro-

side,,
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Chemical constituents from n-butanol extract of

aerial part of Polygala sibirica

SONG Yuelin, JIANG Yong® , BI Dan, TIAN Xin, LIANG Lijuan, TU Pengfei "
(State Key Laboratory of Natural and Biomimetic Drugs, School of Pharmaceutical

Sciences, Peking University , Betjing 100191, China)

[ Abstract |

Nine compounds were isolated from the n-butanol extract of the aerial parts of Polygala sibirica by various column

chromatographic methods. Their structures were identified by MS and NMR spectroscopic data as sibiricaxanthone F (1), amentofla-

vone (2), linarin (3), zigu-glucoside I (4), 3, 6'-disinapoyl sucrose (5), tenuifoliside A (6), 2, 4, 4-trimethyl-3-formyl-6-hy-

droxy-2, 5-cyclohexadien-1-one (7), lanierone (8), and aralia cerebroside (9), respectively. Compounds 2, 3, 4, 7, 8 were isola-

ted from the genus Ploygala for the first time, and compound 9 was firstly isolated from the title plant.

[ Key words |

Polygala; Polygala sibirica; n-butanol extract; chemical constituents
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