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Chemical constituents in aerial parts of Pulsatilla chinensis
ZHANG Xiao-qi, SHI Bao-jun, L1 Yao-lan, KURIHARA Hiroshi, YE Wen-cai
(Institute of Traditional Chinese Medicine and Natural Products, Jinan University, Guangzhou 510632, China)

Abstract: Objective
Methods

To study the chemical constituents in the aerial parts of Pulsatilla chinensis.

The compounds were isolated and purified by silica gel and ODS column chromatographies.

Their structures were identified by physical and chemical properties as well as spectral data. Results Nine

compounds were isolated from the 95% ethanol extract in the aerial parts of this plant. Their structures

were elucidated as L-chicoric acid ( 1 ), tiliroside ( I ), apigenin 7-O-(3"-p-coumaryl)-glucoside (1), 4,

6, 7-trimethoxy-5-methyl coumarin (N ), 4, 7-dimethoxy-5-methyl coumarin (V ), myo-inositol (V),

shikimic acid (Vi), 1, 4-amber acid (VI), and 5-hydroxy-4-oxo-pentanoic acid (X ), respectively. Conclu-

sion Compound 1 is a new natural product.

time.

All compounds are isolated from this plant for the first

Key words: Pulsatilla chinensis (Bunge) Regel; L-chicoric acid; shikimic acid

A %k # Pulsatilla chinensis (Bunge) Regel
FEEBAEY, LEALE. XA BRT(GH
REAEZ), AERPY, AAHABE. WM LA,
P18 A S DH R, i IR TR T R B T AR L BT K
BHE. ARPEREN AREAGNALHHEH
BTREPL4BEEHERFNABILB =
BHULEEHRRETAL S LRI HULE
BABI, NZHEYIH 95 % ZERBY H 4B 53
IMEY, EEULRBERIERI T, B EER

W 7% B 49 - 2007-0.
22WAH:
* &Rtk

L-% & B (L-chicoric acid, 1 ). ## (tiliroside,
D). FEE-T0RD-G-RAXMNBEERAEREE)
#j %j ¥ # [apigenin 7-O-(3"-p-coumaryl )-gluco-
side, §].4,6,7-=FAZE-5-FEEFITE W, 6, 7-
trimethoxy-5-methyl coumarin, N ).4,7-— % & -
5-FHFETE (4, 7-dimethoxy-5-methy] coumarin,
V) .myo- L BZ (myo-inositol, VI ), 3F & B (shikimic
acid, 1),1,4-T —# (1, 4-amber acid, Vi), 5-#%
H-4-8 R )X B (5-hydroxy-4-oxo-pentanoic acid,
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X)., FERAMH N ERNZEY P EEDLH
FEY I AFHXAEY.
1 WESHH

BERAX-5BERBANENRERE
E) s B4R UV V—550 Bl & ; D50 i (IR)
Fl JASCO F1/IR — 480 Plus Fourier Transform £L
4h 36 # {X (KBr JE K) # % ; NMR | BRUKER
AV —400 B ¥ B 3% %= {1 £ ; ESI-MS A Finnigan
LCQ Advantage MAX R (X H5E, @i ARK
HEBEHENTT 75 BB GF . =B AR
EA% Ty BT AT = & s REAR G60 Foo 2 TR
RP-18 Fo, 1 2 T 4 F1 ODS A 6535 #1 4 o Merck
AT R G(200~300 EDHGIEMKAET S
WG R TR s BT R A S b AL 2 R A AT

AkHBEBIRETEHRESER BPHE
HR ke ERRHEFLEN Pulsatilla chinensis
(Bunge) Regel 4574 (050601 RETFE B K¥ T4
RRREGYHARIT .
2 ROSHHE

FREBELH B EHS 9 ke, BRE,H 95KL
BE R E 3 K, 3 h, A 3R BUR . BUE B 4k i
FEERE EREAARE RKKAGME . BR
ZEE ETEHER, BRIBFA(88 ) BRKE
(- RES,100: 0~50: 50 R B @iEDH,
B4k E 1 (67.8 mg), T (28.4 mg), NV (36.1
mg). V (35.8 mg); I T AL (160 g) Z kB (R
fi-F A 4,100 : 0~0 s 100)F ODS H: (H #z-K
#%,90:10~0: 100 R EAELH.BAKEY
I (148.8 mg), VI (55.0 mg), VI (42.7 mg). VI
(25.0 mg)., X (63.1 mg),
3 &HERE

EM 1 BREREK, [«]F—270.2°(c 0.114,
MeOH), UV %% nm,218,234,298,326, IR W&
(ecm™'); 3 211,1 700,1 597, 1 524, ESI-MS m/z:
474[M7]*,473[M —H]~, 'H-NMR (CD,0D, 400
MHz)3:7.65(2H,d,J=16.0 Hz,H-7',7"),7.09
(2H,d,J= 2.0 Hz,H-2', 2", 6.98 (2H,dd, J=
8.0,2.0 Hz,H-6',6",6. 38(2H,d,J=16. 0 Hz,H-
8, 8", 6.36(2H,d, J= 8.0 Hz, H-5, 5", 5.76
(2H, s, H-2, 3); *C-NMR (CD,0D, 100 MHz) §:
171.1(C-1,4),168.1(C-9', 9", 149. 8(C-3', 3",
148.0(C-7',7") ,146. 8(C-4',4"),127.8(C-1',1"),
123.3(C-6',6™,116.5(C-5',5",115.2(C-2',2"),
114.4(C-8',8",73.7(C-2,3). PA k¥ 50 HtiR

BB HEEREYW I N L-BHER. XL
WA XA BIE R —F XA

&YW 1. 8% 6K K, mp 246~ 248 C, UV

MOH nm; 203, 267, 315, IR v (em™!): 3 459,

3249,1 724,1 684,1 620,1 589 .ESI-MS m/z:593
[M—H],617[M+NaJ*, 'H-NMR (DMSO-d;,
400 MHz)8:12.57(1H,s,5-OH),10. 80(1H,br s,
7-OH),10.11(1H,br s,4'-OH), 10. 10(1H,br s,
4"-OH),7.99(2H,d,J=8.8 Hz,H-2',6'),7.37
(2H,d,J=8. 4 Hz,H-2",6"),7. 34(1H,d,J/=16.0
Hz,H-7"),6.86(2H,d,J=8. 8 Hz,H-3',5'),6. 79
(2H,d,J=8. 4 Hz,H-3",5"),6.39(1H,d,J=2.0
Hz,H-8),6.15(1H,d,J=2. 0 Hz,H-6),6. 11(1H,
d,J=16.0 Hz,H-8"),5.45(1H,d,J="7. 2 Hz,H-
1"),4.28(1H,d,J=10.1 Hz,H-6"),4.03(1H,dd,
J=11.9, 6.4 Hz, H-6"), 3.18 ~ 3. 41 (4H, m, H-
2"~ 5"); ®C-NMR (DMSO-d;, 100 MHz) §: 177. 4
(C-4),166.1 (C-9"), 164.1 (C-7), 161.1 (C-5),
159. 9(C-4'),159. 7(C-4"),156. 4(C-2),156. 3(C-
9), 144.5 (C-7"), 133.0(C-3), 130. 7 (C-2', 6'),
130. 0(C-2",6"),124. 9(C-17),120. 7(C-1'),115. 7
(C-3',5',115.0(C-3",5"), 113. 6 (C-8"), 103. 8
(C-1"),101. 0(C-10),98. 7(C-6),93. 6 (C-8),76. 2
(C-3"),74.2(C-2"),74. 1 (C-5"), 69. 4 (C-4",62. 9
C-6". UERESXBMBE—BLBEELE
Y1 RRERE.

&Y REABAR,UV ALY nm. 204,277,
318, IR »& (em™): 3 451, 3 250, 1 722, 1 693,
1 606,1 564,ESI-MS m/z:1 179[2M 4+ Na]*,577
[M—H]", 'H-NMR(DMSO-d;,400 MHz)&:12. 99
(1H,s,5-0H),10. 40(1H,s, 4'-OH), 9. 99 (1H,s,
4”"-0H),7.97 (2H,d,J=8. 4 Hz,H-2',6'),7.59
(1H,d,J=16.0 Hz,H-7"),7.58 (2H,d,J=8.2
Hz,H-2",6"),6.95(2H,d,J=8.4 Hz,H-3',5),
6.88(1H,s,H-3),6.87(1H,d,J=2.0 Hz,H-8),
6.81(2H,d,J=8. 2 Hz,H-3",5"),6. 48(1H,d,J =
2.0 Hz,H-6), 6. 44 (1H, d, J=16.0 Hz, H-8"),
5.28(1H,d,J=7. 6 Hz,H-1"),5. 09(1H,t,J=9. 2
Hz, H-3"), 3. 47 ~ 3. 73 (5H, m, H-2", 4", 5", 6");
13C-NMR (DMSO-ds, 100 MHz) 8: 181. 9 (C-4),
166. 0 (C-9"),164. 2(C-2),162. 6(C-7),161. 3(C-
5),161.1(C-4'),159. 6 (C-4"),156. 8(C-9),144. 4
(C-7"),130.1(C-2",6"),128.5(C-2', 6'), 125. 2
(C-1"),120.9(C-1'),115.9(C-3',5"), 115.7 (C-



¢ %4 Chinese Traditional and Herbal Drugs £ 39 %% 5% 2008 5 B

* 653 -

3",5"),114. 8(C-8"),105. 4(C-10),103. 1(C-31"),
99. 4 (C-8), 94. 8(C-6),77. 2(C-3"), 76. 8 (C-5"),
71. 2(C-2"),67.4(C-4"),60.2(C-6" . Y EHiES
XERMBE BB LAY U NFRER-T-O-
BD-Q"-RAMBEAEBREAE HEET.
REY V. XA RS MHE ), mp 209~
210 'C, UV A" nm. 205,288,313, IR vl (cm™);
1721,1 600,1 556,ESI-MS m/z;:273[M+Na]*,
523[2M +NaJ*, 'H-NMR (CDCl;, 400 MHz) §;
6.72(1H,s,H-8),5.56 (1H,s, H-3), 3.75, 3. 91,
3.94 (% 3H, s, 3 X OMe), 2.58 (3H, s, Me);
3C-NMR (CDCl;, 100 MHz)8:169. 9(C-4),163. 1
(C-2), 156.2 (C-7), 152. 4 (C-9), 144. 4 (C-6),
130. 0(C-5),107. 7(C-10),98. 5(C-8),88. 0(C-3),
60. 6(OCH;),56. 0(2XOCH,),14. 0(CH,), VA b ¥
BEXMBEH - HEEREYN N 4,6,7-
ZSRERES-FEEFIER.
eV . XEHRE K G H), mp 196~
197 C., UV A" nm. 211,221,307, IR v (em™)
1722,1618,1 561,ESI-MS m/z:243[M +NaJ*,
463[2M 4+ Na]*, 'H-NMR (CDCl;, 400 MHz)J:
6. 66(1H,d,J=2.4 Hz,H-8),6. 64 (1H,d,J=2.4
Hz,H-6),5.53(1H,s,H-3), 3. 83,3. 93(%& 3H,s,
2X0OMe), 2. 61(3H,s,Me); *C-NMR (CDCl;, 100
MHz) &:169.7 (C-4),163.1(C-2), 161. 9 (C-7),
156.7(C-9),138.4 (C-5),115.6(C-6),107.9(C-
10), 98.7 (C-8), 87.6 (C-3), 55. 9 (OCH;), 55. 5
(OCH,),23. 4(CH,) . BA_E 348 5 30k iR B — 2,
MEELEYVHAT-ZRERS-PREFIE,
EHV . EEFRRE & (FE),mp 224~
227 C.HRER 10xmMmEBARELA, IR.ESI-
MS, 'H-NMR#1“C-NMR $( # &5 3C ik # #0— 3,
HEELE DR myo-YLBE,
EYN . EaHIRE RE, mp 180~183 C,
IR .ESI-MS, 'H-NMR 1 *C-NMR ${ 3£ 5 S #h 4R 8
HHFER—-B RS ELEYNAFER,
AP IRE GRS & FE ) mp 185~
186 C,IR.ESI-MS,'H-NMR #1*C-NMR (& 5 3¢

BIREC —BL RS ERAYER 1,4-T 2K,
LA K A58 G mp 98~100 C,
IR v¥& (cm™'):3 427,2 930,1 724,1 695,ESI-MS
m/z:263[2M—H]~, 'H-NMR(CD;0OD, 400 MHz)
8:4.24(2H,s,H-5),2.70(2H,t,H-3),2. 59 (2H,
m,H-2); “C-NMR (CD;0D, 100 MHz)3 210. 9(C-
4),176.2(C-1),68.7(C-5),33.4(C-3),28.3(C-
2). UEBRBESXMME - . BETLEY K
H 5-BE-4-EHRRE,
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