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摘　要 :运用多种色谱技术从云南产醉魂藤 Heterostemm a alatum wight中分离得到 10个化合物。通过理化鉴别

和波谱数据确定了他们的化合物结构分别为β2谷甾醇 (1)、正二十四烷酸 (2)、芹菜素 (3)、胡萝卜苷 (4)、芹菜

素 272O 2β2D2葡萄糖苷 (5)、醉魂藤碱 A (6)、醉魂藤碱 B (7)、醉魂藤碱 C (8)、醉魂藤碱 D (9)和醉魂藤碱 F

(10)。这些化合物均为首次从该植物中分离得到。

关键词 :醉魂藤 ;β2谷甾醇 ;胡萝卜苷 ;芹菜素 ;芹菜素 272O 2β2D2葡萄糖苷 ;醉魂藤碱

中图分类号 : Q946. 91; R285 文献标识码 : A

Study on the Chem ica l Con stituen ts of H eterostemm a a la tum W ight

ZHUANG Peng2yu1, 2 , FU W en2wei1, 2 , TAN Chang2heng1 ,

YANG Shu2m in1 , L IU Fei2 ,WANG Zhe2xing2 , ZHU Da2yuan13

1 S ta te Key Labora tory of D rug Research, Shangha i Institu te of M ateria M edica, Chinese

A cadem y of Sciences, Shangha i 201203, China; 2 College of Traditional Chinese M ateria M edica,

Shenyang Pharm aceu tical U niversity, Shenyang 110016, China

Abstract: Ten compounds were obtained from Heterostemm a alatum wight. By spectral analysis, they were determ ined as

β2sitosterol (1) , ( n) 2tetracosanoic acid (2) , Ap igenin (3) , daucosterol (4) , ap igenin 272O2β2D2glucopyranoside (5) ,

heterom ines A (6) , B (7) , C (8) , D (9) and F (10). They were isolated from the p lant for the first time.
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In troduction

Heterostemm a ala tum wight is a Chinese folk medicine,

used as an expelling dampness and detoxifying agent in

southwest of china[ 1 ] . Previously studies reported the i2
solation of some purine derivatives from this genus,

which showed anti2tumor activity in vitro and in vivo
[ 224 ]

. In the course of phytochem ical investigation on the

p lant, we obtained 10 known compounds, including two

steroids,β2sitosterol ( 1 ) , daucosterol ( 4 ) ; two fla2
vonoids, ap igenin (3) , ap igenin 272O 2β2D2glucopyrano2
side (5) ; four purine derivatives, heterom ines A ( 6 ) ,

B ( 7 ) , C ( 8 ) , and D ( 9 ) ; a pyrim idine derivative

Heterom ine F (10) ; and ( n) 2tetracosanoic acid (2).

The above compounds were obtained from the title

p lant for the first time. Here, we describe the isolation

and structure elucidation of these compounds.

Exper im en ta l

Genera l

A ll melting points were determ ined on a BüCH I 510

melting point apparatus and are uncorrected. Op tical

rotations were measured using a Perkin2Elmer 341 po2
lar imeter. IR spectra were recorded on a N icolet Mag2
na 750 FTIR ( KB r) spectrometer. E I2MS data were ob2
tained with a MAT295 mass spectrometer. NMR spectra

were recorded on a B ruker Avance DRX2300 or Varian

Mercury VX 400 NMR spectrometers, the chem ical

shift values are reported in ppm (δ) and coup ling con2
stants ( J ) are given in Hz. Silica gel ( 2002300, 400

mesh) and p recoated p lates of silica gel (HSGF2254)

(Q ing dao Haiyang Chem ical Group Co. , Q ingdao )

were used for column chromatography ( CC) and TLC,

respectively.



Plan t ma ter ia l

The aerial parts of Heterostemm a ala tum wight. were

collected in Xishuangbanna County, Yunnan Province,

China, in July 2006. The p lants were identified by

Prof. J ing2Yun Cui, Xishuangbanna Trop ical Botanical

Garden, Academ ica Sinica, China. A voucher specimen

(No. 2006264) was deposited in our laboratory.

Extraction and isola tion

The aerial parts of Heterostemm a ala tum wight. ( 7. 0

kg) was soaked with 95% ethanol ( 60 L ×3, each 7

d) at room temperature. The solvents were evaporated

under reduced p ressure to give 524 g residue. The con2
centrated extractwas suspended in H2 O (3 L) and par2
titioned successively with petroleum ether ( PE, 60290

℃) , CHCl3 , EtOAc. The EtOAc2soluble fraction ( 30

g) was subjected repeatedly to CC on silica gel eluted

with CH2 Cl2 2MeOH, and further purified successively

through ODS, and Sephadex LH220 columns to yield

successively compounds 1 ( 4 mg) , 2 ( 4 mg) , 3 ( 17

mg) , 4 (26 mg) , 5 (23 mg) , 6 (102 mg) , 7 (47 mg) ,

and 8 ( 16 mg). The H2O2soluble fraction was divided

into H2 O, 30% , 60% and 95 % EtOH subfractions

through a macropore resin D1400 ( Yangzhou Pharma2
ceutical Factory, Yangzhou, China) column ( <10 ×85

cm). The 30% (55 g) and 60% EtOH (4. 4 g) subfrac2
tions were further purified successively through silica

gel, and Sephadex LH220 columns to afford compounds

5 (53 mg) , 6 (5. 3 g) , 7 (0. 6 g) , 8 (0. 2 g) , 9 (21 mg)

and 10 (22 mg) , respectively.

Iden tif ica tion

β2sitosterol( 1 ) 　C29 H50 O1Colorless needles ( EtO2
Ac) , mp11352137 ℃ 1E I2MS m / z: 414 [ M ]

+ 11
H

NMR (CDCl3 , 300 MHz)δ: 0168 (3H, s, H218) , 0181

(3H, d , J = 613 Hz , H227 ) , 0183 ( 3H, d , J = 613

Hz , H226 ) , 0185 ( 3H, t, J = 712 Hz, H229 ) , 0193

(3H, d, J = 613 Hz, H221) , 1102 (3H, s, H219) , 5135

( 1H, m , H26 ) , 3151 ( 1H, m, H23 ) ;
13

C NMR (

CDCl3 , 100 MHz)δ: 3712 (C21) , 3116 (C22) , 7118 (C2
3) , 4213 (C24) , 14017 (C25) , 12117 (C26) , 3119 ( C2
7) , 3118 (C28) , 5011 (C29) , 3615 (C210) , 2111 (C2
11) , 3917 ( C212 ) , 4213 ( C213 ) , 5617 ( C214 ) , 2413

(C215 ) , 2812 ( C216 ) , 5610 ( C217 ) , 1210 ( C218 ) ,

1914 ( C219 ) , 3611 ( C220 ) , 1818 ( C221 ) , 3319 ( C2

22) , 2610 ( C223 ) , 4518 ( C224 ) , 2911 ( C225 ) , 1918

(C226) , 1910 (C227) , 2310 (C228) , 1118 (C229) 1The

structure was identified asβ2sitosterol by comparison of

its physical and spectral data with those reported in the

literature[ 5 ] 1
( n) 2tetracosano ic ac id ( 2 ) 　C24 H48 O2 1W hite pow2
der, mp180285 ℃1E I2MS m / z: 368

[M ]
+ , 354, 340,

326, 312, 298, 284, 269, 255, 241, 99, 85, 71, 57, at an

interval of CH2 11
H NMR (CDCl3 , 400 MHz)δ: 2134 (

2H, t, J = 715 Hz, CH2 COOH ) , 1163, 1130 ( CH2 ) ,

0188 ( 3H, t, J = 617 Hz) ; 13 C NMR ( CDCl3 , 100

MHz)δ: 17913, 3319, 3119, 2917, 2914, 2914, 2912,

2910, 2417, 2217, 14111The spectral data are matched

with a characteristic ( n) 2tetracosanoic acid, so it was

identified as ( n) 2tetracosanoic acid
[ 6 ] 1

Ap igen in( 3) 　C15 H10 O5 1Yellow powder1ESI2MS m /

z: 269 [M 2H ]
2
, 271 [M + H ]

+ 11
H NMR (DMSO2d6 ,

300 MHz)δ: 7189 ( 2H, d, J = 816 z, 2H, 2′, 6′2H ) ,

6190 (2H, d, J = 816Hz, 3′, 5′2H) , 6173 (1H, s, 32H ) ,

6146 (1H, br s, 82H ) , 6117 ( 1H, br s, 62H ) 1Spectral

data were in agreement with the reported values
[ 7 ] 1

Daucosterol( 4 ) 　C35 H60 O6 1W hite grain1The FAB 2
MS and IR data were identical with those of daucoste2
rol

[ 8 ]
, and TLC behavior was identical with those of au2

thentic daucosterol1
Ap igen in 272O 2β2D 2glucopyranoside( 5) 　C21 H20 O10

1Yellow amorphous powder1ESI2MS m / z: 431 [ M 2
H ]

2
, 433 [M + H ]

+ 11
H NMR (DMSO2d6 300 Hz)δ:

8107 (2H, d, J = 818 Hz, H22′, 6′) , 7113 ( 2H, d, J

= 818 Hz, H23′, 5′) , 6169 (1H, s, H23) , 6186 ( 1H,

d, J = 212Hz) , 6146 (1H, d, J = 212Hz) , 5108 (1H,

d, J = 714 Hz, H21″) ;
13

C NMR (DMSO2d6 , 100 MHz)

δ: 18210 (C24 ) , 16318 ( C22 ) , 16310 ( C27 ) , 16214

(C25 ) , 16114 ( C24′) , 15619 ( C29 ) , 12814 ( C22′,
6′) , 12017 ( C21′) , 11416 ( C23′, 5′) , 10514 ( C2
10) , 10318 (C23) , 9915 (C26) , 9419 (C28) , glc (C2
1 – C26 ) : 10514, 9919, 7311, 7712, 6915, 7614,

60161The data of 1 H NMR and 13 C NMR were consist2
ent with those of the reference

[ 9 ] 1
Heterom ine A ( 6) 　C10 H16 N5 OCl, was p resumed to

be a quaternary ammonium chloride because it formed

a p recip itate with AgNO3 1W hite powder1ESI2MS m / z:

222 [ M ] + 11 H NMR ( CD3OD , 300 MHz) δ: 4118
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(3H, s, O2CH3 ) , 4109 (3H, s, 72CH3 ) , 3187 (3H, s, 92
CH3 ) , 3126 (6H, s, N2(CH3 ) 2) ; 13 C NMR (CD3 OD,

100M Hz)δ: 16214 ( C22 ) , 16011 ( C26 ) , 15415 ( C2
4) , 14112 (C28) , 10613 ( C25) , 3812 (N2( CH3 ) 2 ) ,

3119 ( 92CH3 ) , 3712 ( 72CH3 ) , 5517 (O2CH3 ) 1The

data of
1
H NMR and

13
C NMR were in agreement with

those of the reference
[ 3 ] 1

Heterom ine B ( 7 ) 　C9 H14 N5OCl, was a quaternary

ammonium chloride due to giving AgCl p recip itation as

reaction with AgNO3 1W hite powder1ESI2MS m / z

208
[M ]

+ 11
H NMR (CD3OD , 300 MHz)δ: 4113 (3H,

s, O2CH3 ) , 4108 ( 3H, s, 72CH3 ) , 3187 ( 3H, s, 92
CH3 ) , 2197 (6H, s, N2CH3 ) ;

13
C NMR (CD3 OD, 100

MHz)δ: 16316 ( C22 ) , 16011 ( C26 ) , 15413 ( C24 ) ,

14011 (C28) , 10619 ( C25) , 2911 (N2CH3 ) , 3210 ( 92
CH3 ) , 3712 (72CH3 ) , 5510 (O2CH3 ) 1The data of

1
H

NMR and
13

C NMR were consistent with those of the

reference
[ 3 ] 1

Heterom ine C ( 8 ) 　C8 H12 N5 OCl, was a quaternary

ammonium chloride due to giving AgCl p recip itation as

reaction with AgNO3 1W hite powder1ESI2MS m / z: 194

[M ]
+ 11

H NMR (CD3 OD, 300 MHz)δ: 3194 (3H, s,

O2CH3 ) , 3192 ( 3H, s, 72CH3 ) , 3102 ( 3H, s, 92
CH3 ) ;

13
C NMR (CD3 OD , 100 MHz)δ: 16216 (C22) ,

15919 (C26) , 15119 (C24) , 14011 (C28) , 10615 ( C2
5) , 3116 ( 92CH3 ) , 3513 ( 72CH3 ) , 5512 ( O2CH3 )

1The data of
1
H NMR and

13
C NMR were consistent

with those of the reference
[ 3 ] 1

Heterom ine D ( 9) 　C9 H14 N5 OCl, also was a quater2
nary ammonium chloride due to giving AgCl p recip itati2
on as reaction with AgNO31W hite powder1ESI2MS m / z

208 [M ]
+ 11

H NMR ( CD3 OD, 300 MHz)δ: 4111

(3H, s, 72CH3 ) , 3181 (3H, s, 92CH3 ) , 3121 (6H, s, N2
(CH3 ) 2) , 8198 (H, s, 82H ) ;

13
C NMR ( CD3 OD, 100

MHz)δ: 15615 ( C22 ) , 15613 ( C26 ) , 15211 ( C24 ) ,

14015 (C28) , 10815 (C25) , 3819 (N2( CH3 ) 2) , 3211

(92CH3 ) , 3616 (72CH3 ) 1The data of 1 H NMR and 13 C

NMR were consistent with those of the reference[ 4 ] 1

Heterom ine F( 10) 　C10 H16 N5 O1W hite powder1ESI2
MS m / z: 240 [M + H ] + 11 H NMR (CDCl3 , 300 MHz)

δ: 7189 (1H, br s, CHO ) , 4164 (1H, br s, N2H ) , 3186

(3H, s, O2CH3 ) , 3116 (6H, s, N2(CH3 ) 2) , 2198 (3H,

s, 72CH3 ) , 2196 (3H, d, J = 419 Hz, 92CH3 ) ;
13

C NMR

(CDCl3 , 100 MHz)δ: 16610 ( C28 ) , 16513 ( C26 ) ,

16110 ( C24 ) , 16011 ( C22 ) , 9410 ( C25 ) , 3618 (N2
(CH3 ) 2 ) , 2717 ( 92CH3 ) , 3117 ( 72CH3 ) , 5310 (O2
CH3 ) 1The data of

1
H NMR and

13
C NMR were con2

sistent with those of the reference[ 4 ] 1
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