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藏药臭蚤草的一个新的苯丙素苷类成分
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摘 　要 :为了研究藏药臭蚤草的活性成分 ,我们利用各种柱色谱技术 ,从藏药臭蚤草甲醇提取物的乙酸乙酯萃

取相分离到 4个化合物 ,通过 1D、2 D NMR、MS和 HRMS等试验 ,鉴定为 2, 42dihydroxy262methyl2ethanone242O2β2
D 2Glc ( 1 ) , 42( 3′2hydroxyp ropyl) 22, 62dimethoxyphenol23′2O2β2D 2glcoside ( 2 ) , 42allyl222methoxyphenol212O2β2D 2glco2
side (3) , 22methyl21, 3, 62trihydroxy29, 102anthraquinone232O2(6′2O2Ac) 2α2L 2Rha2(1→2) 2β2D 2Glc (4) ,其中化合物 1

～3为苯丙素苷类化合物 ,化合物 4为蒽醌苷。化合物 1～4都是首次从该属植物中分离得到 ,化合物 1为新的

苯丙素苷类化合物。
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A New Phenylpropano id Glycoside from T ibetan Folk D rug Pu lica ria insign is
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Abstract: In order to investigate the bioactivity constituents of Tibetan folk drug Pulicaria insign is, four compounds were

isolated with chromatography techniques. Structures were elucidated to be 2, 42dihydroxy262methyl2ethanone242O2β2D 2
Glc (1) , 42( 3′2hydroxyp ropyl) 22, 62dimethoxyphenol23′2O2β2D 2glcoside ( 2 ) , 42allyl222methoxyphenol212O2β2D 2glcoside

(3) , 22methyl21, 3, 62trihydroxy29, 102anthraquinone232O2( 6′2O2Ac) 2α2L 2Rha2( 1 →2 ) 2β2D 2Glc ( 4 ) on the basis of

spectroscop ic analysis including 1D, 2D2NMR,MS and HRMS. Four compounds were isolated from the genus Pulicaria

for the first time. 2, 42D ihydroxy262methyl2ethanone242O2β2D 2Glc (1) is a new phenylp ropanoid glycoside.
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In troduction

Pulicaria insign is of the fam ily A steraceae ( Composi2
tae) grows at alp ine ultimate natural environment more

than 4000 m above sea level. This species are used tra2
ditionally in the treatments of fever, pain and cough[ 1 ] .

There is no report on its chem ical constitutes study in

literatures.

Previous study of chem ical constituents for genus Puli2
caria were focused on diquiterpenoids[ 226 ] and sesquit2

erpenoids [ 7211 ] . However, glycosides from this genus

were hardly reported. To find more bioactive com2
pounds, constituents investigation for P. insign is was

performed. Herein, we report the isolation and identifi2
cation for one new phenylp ropanoid glycoside, 2, 42di2
hydroxy262methyl2ethanone242O2β2D 2Glc ( 1 ) , which is

different from 2, 42dihydroxy262methyl2ethanone242O2α2
L 2glcoside ( acetophenone) [ 12 ]

, and three known com2
pounds 42(3′2hydroxyp ropyl) 22, 62dimethoxyphenol23′2
O2β2D 2glcoside ( 2 ) [ 13 ] , 42allyl222methoxyphenol212O2
β2D 2glcoside (3) [ 14216 ] and an anthraquinone glyco side

22methyl21, 3, 62trihydroxy29, 102anthraquinone232O2( 6′2
O2Ac) 2α2L 2Rha2(1→2) 2β2D 2Glc (4) [17 ] (Fig. 1).
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Exper im en ta l Section

Op tical rotation determ inations were carried on an OA

AA255 polarimeter. IR spectra were recorded by a B io2
Rad FTS2135 spectrometer with KB r pellets. 1D2and

2D2NMR spectra were recorded on Burker AM 2400 and

DRX2500 instruments with TMS as an internal stand2
ard. The MS data were recorded by a VG Auto Spec2
3000 Spectrometer. Column chromatography was per2
formed on Sephadex LH220 ( 252100 μm, Phamacia

Fine Chem ical Co. L td. ) , Chromatorex ODS ( 1002200

μm, YMC Co. L td. ) and silica gel ( 2002300 mesh,

Q ingdao Marine Chem istry Inc. ). Thin2layer chroma2
tography ( TLC) was carried out on silica gel G p re2coa2
ted p lates (Q ingdao Marine Chem istry Inc. ) and com2
pounds were detected by bap tizing TLC in sulfuric acid

reagents(5% in ethanol) followed by heating.

Plan t ma ter ia l

The herb of P. insign is was collected in Lhasa area of

Tibet, China, in October 2007, and identified by Profes2
sor Si2Ping J iang, Plateau Institute of B iology Lhasa Ti2
bet of P. R. China where the specimen was deposited.

Extraction and isola tion

Row herb powder of P. insign is ( 90 kg) was extracted

with methanol and the extraction (2. 5 kg) was obtained

and extracted with petroleum ether to remove oils. It

was then extracted with ethyl ester, the extracted frac2
tion was subjected to column chromatography over sili2
ca gel( eluded with CHCl3 /MeOH 1∶021∶2) , and the

CHCl3 /MeOH ( 1 ∶2 ) was then subjected to column

chromatography again over ODS ( eluded with H2 O /

MeOH 1∶9 to 1∶0) , and Sephadex LH220 ( eluted with

CHCl3 /MeOH 1 ∶1 or 0 ∶1 ) repeatedly to yield com2
pounds 1 (5 mg) , 2 (3 mg) , 3 (4 mg) and 4 (41 mg).

F ig12　Key HM BC correla tion s of com pound 1

Results and D iscussion

Compound 1 was obtained as a yellow oil with op tical

rotation [α]
21
D 246. 8°( c 0. 00235,MeOH ). Its molecu2

lar formula was deducted as C15 H20 O8 by HR2ESI2MS

at m / z 289. 1418 ( [ C15 H22 O4 + Na ]
+

Calcd. m / z:

289. 1415). IR absorp tion at 3338 cm
21

showed the ex2
istence of hydroxyl group. Carbonyl group ( 1620 cm

21 )

and aromatic ring (1490, 1430, 1420 cm
21 ) were found.

In
1
H NMR spectrum of 1, two single signals (δ6. 46

and 6. 45) showed that there were four substituents on

phenyl ring, the two p rotons must be isolated by the

four substituents. Moreover, the shifts of p roton at 4. 90

(m, 1H) [ 4. 99 ( d, 1H, J = 7. 7 Hz) in ( CD3 ) 2 CO ]

and of carbon at 101. 6 ( d) , 74. 7 ( d) , 77. 9 ( d) , 71. 2

( d) , 78. 2 ( d) and 62. 4 ( t) showed the p resence of a

O2β2glucosyl moiety
[ 13215 ]

. One methyl(δ2. 32, s, 3H )

and one acetyl group (δ2. 54, s, 3H;δ 32. 7 ( q) and

207. 1 ( s) ) were found. Two bearing2oxygen aromatic

carbons(δ161. 0 ( s) and 161. 5 ( s) ) were observed. In

HMBC, the relationship of methyl of acetyl group δ

2154 ( s, 3H ) with the aromatic carbon [ C21,δ122. 2

( s) ]was found and this hinted acetyl connected to aro2
matic C21. Methyl group δ 2. 32 ( s, 3H ) had correla2
tions to aromatic carbon atδ122. 2 ( s) , 111. 9 ( d) ,

140. 9 ( s) in HMBC, this clearly exhibited this methyl

located at C26 ( Fig. 2). The correlation of aromatic p ro2
tonsδ6. 46 ( s, 1H) , 6. 45 ( s, 1H ) and H21′of glucose

δ4. 90 ( m, 1H ) [ 4. 99 ( d, 1H, J = 7. 7 Hz) in

(CD3 ) 2 CO ] with aromatic carbonδ161. 5 ( s) revealed

that glucosyl located at C24 with β2connection. One

p roton connected on C23 δ 102. 6 ( d ). A hydroxyl

group was linked at C22δ161. 0 ( s). Structure of 1 was

assigned as 2, 42dihydroxy262methyl2ethanone242O2β2D 2
Glucoside (Fig. 2).

The NMR data for other three compounds are summa2
rized below:
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Table 1　1 H NM R( 400 M Hz, CD3OD,δ, J Hz ) and 13 C NM R( 100 M Hz, CD3OD,δ) of com pound 1

No. δH δC No. δH δC

1 – 122. 2 ( s) Glc

2 – 161. 0 ( s) 1′ 4. 90 (m, 1H) 101. 6 ( d)

3 6. 46 ( s, 1H) 102. 6 ( d) 2′ 3. 44 (m, 1H) 74. 7 ( d)

4 161. 5 ( s) 3′ 3. 43 (m, 1H) 77. 9 ( d)

5 6. 45 ( s, 1H) 111. 9 ( d) 4′ 3. 38 (m, 1H) 71. 2 ( d)

6 - 140. 9 ( s) 5′ 3. 47 (m, 1H) 78. 2 ( d)

C =O - 207. 1 ( s) 6′
3. 90 ( dd, 1H, J = 1. 7, 13. 7 Hz)
3. 70 ( dd, 1H, J = 5. 5, 12. 0 Hz)

62. 4 ( t)

CH3 (C =O) 2. 54 ( s, 3H) 32. 7 ( q)

CH3 2. 32 ( s, 3H) 21. 9 ( q)

2OH 4. 66 ( s, br)

2, 42d ihydroxy262m ethyl2ethanone242O 2β2D 2Gluco2
side( 1 ) 　C15 H20 O8 light yellow oil, [α ]21

D 24618 ( c

0100235, MeOH ) ; IRυKB r
max cm

21
: 3338, 2930, 2886,

1620, 1490, 1430, 1420, 1377, 1359, 1262, 1222,

1184, 1074, 885, 849, 833, 667; ESI2MS ( pos1 ) m / z:

329 [M + 1 ]
+ ( 215) , 351 [M + Na ]

+ ( 1010 ) , 567

[M + K ]
+ ( 210) ; HR ESI2MS (pos1) 35111050 ( [M

+Na ]
+

, [ C15 H20 O8 + Na ]
+

Calcd135111055 ) , For
1
H and

13
C NMR spectrum data in CD3 OD see the Ta2

ble 111 H NMR ( ( CD3 ) 2 CO, 500 MHz)δ: 1211 ( s,

br) , 6144 ( s, 1H) , 6143 ( s, 1H ) , 5199 ( d, 1H, J = 717

Hz) , 4168 ( s, br) , 4145 ( s, br) , 4138 ( s, br) , 3184

(m, 2H ) , 3168 (m , 1H ) , 3153 (m, 1H ) , 3148 (m,

2H) , 2158 ( s, 3H) , 2147 ( s, 3H) 1
42( 3′2hydroxypropyl) 22, 62D im ethoxyphenol23′2O 2
β2D 2Glc ( 2 ) 　 Colourless oil, [α ]21

D 22017 ( c

01000159,MeOH) , C17 H26 O9 , ESI2MS( neg1) m / z: 409

[M + Cl]
2 (110) 11

H NMR (CD3 OD, 400 MHz)δ: 6154

( s, 2H) , 4179 ( d, 1H, J = 712Hz) , 3185 ( s, 1H ) , 3183

( s, 6 H) , 3177 ( dd, 1H, J = 717, 1119 Hz) , 3168 ( dd,

1H, J = 511, 614 Hz) , 3157 ( t, 2H, J = 1218 Hz) ,

3146 (m , 3H) , 3120 ( s, br, 1H ) , 2163 ( t, 2H, J = 1514

Hz) , 1182 (m, 2H ) ;
13

C NMR ( CD3 OD , 100 MHz)δ:

15411 ( s) , 14014 ( s) , 13510 ( s) , 10714 ( d) , 10516

( d) , 7813 ( d) , 7718 ( d) , 7517 ( d) , 7113 ( d) , 6216

( t) , 6211 ( t) , 5619 ( q) , 3514 ( t) , 3314 ( t) 1
42a llyl222m ethoxyphenoxy242β2D 2Glc ( 3 ) 　Colour2
less oil, [α ]

21
D 24014 ( c 0100125, MeOH ) , C16 H22

O7 11 H NMR ( CD3 OD, 400 MHz)δ: 7107 ( d, 1H, J =

812Hz) , 6182 ( s, 1H) , 6171 ( d, 1H, J = 812Hz) , 5195

(m, 1H ) , 5105 ( s, 1H ) , 5102 ( d, 1H, J = 916 Hz) ,

4185 ( d, 1H, J = 7132Hz) , 3187 ( s, 1H) , 3184 ( d, 3H,

J = 1718 Hz) , 3145 ( dd, 1H, J = 610, 714 Hz) , 3133

(m, 6 H) ; 13 C NMR (CD3OD , 100 MHz)δ: 15017 ( s) ,

14613 ( s) , 13910 ( d) , 13614 ( s) , 12211 ( d) , 11812

( d) , 11518 ( t) , 11411 ( d ) , 10310 ( d ) , 7812 ( d ) ,

7718 ( d) , 7419 ( d) , 7113 ( d) , 6215 ( t) , 5616 ( q) ,

4018 ( t) 1
22m ethyl21, 3, 62tr ihydroxy29, 102an thraqu inone232
O 2( 6′2O 2Ac) 2α2L 2Rha2( 1 →2 ) 2β2D 2Glc ( 4 ) 　O r2
ange needle crystal, [α ]

21
D 21815 ( c 010020, MeOH ) ,

C29 H32 O15 , ESI2MS ( neg1) m / z: 619 [M 21 ]
2 ( 1610) ,

655 [M + Cl ]
2 ( 110 ) , HR ESI2MS ( neg1 ) 61911651

( [M 21 ]
2
, [ C29 H32 O15 2H ] 2Calcd1m / z: 61911662) 11

H

NMR ( DMSO2d6 , 400 MHz) δ: 13123 ( s, br, 1H ) ,

11110 ( s, br, 1H ) , 8109 ( d, 1H, J = 6184 Hz) , 7147

( d, 1H, J = 1192 Hz) , 7140 ( s, 1H ) , 7123 ( dd, 1H, J

= 210, 619 Hz) , 5146 (m, 3H ) , 5127 ( s, 1H ) , 4168

( d, 1H, J = 3136 Hz) , 4148 ( d, 1H, J = 417 Hz) , 4133

( s, 1H ) , 4131 ( s, 1H ) , 3199 ( dd, 1H, J = 614, 916

Hz) , 3177 ( dd, 1H, J = 716, 716 Hz) , 3169 ( s, 1H ) ,

3163 (m, 3H) , 3120 (m, 2H ) , 2114 ( s, 3H ) , 1192 ( s,

3H) , 1107 ( d, 3H, J = 4192 Hz) ; 13 C NMR (DMSO2
d6 , 100 MHz)δ: 18614 ( s) , 18117 ( s) , 17013 ( s) ,

16316 ( s) , 16113 ( s) , 16010 ( s) , 13513 ( s) , 13119

( s) , 12917 ( d) , 12415 ( s) , 12115 ( d) , 12015 ( s) ,

11215 ( d) , 11016 ( s) , 10513 ( d) , 100, 2 ( d) , 9712

( d) , 7710 ( s) , 7612 ( s) , 7410 ( d) , 7119 ( d) , 7014

( d) , 7013 ( d) , 7010 ( d) , 6815 ( d) , 6313 ( t) , 2014
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( q) , 1811 ( q) , 8172 ( q) 1
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