
ked a t C-6 of gluco se, the
13
C NM R o f g lu-

cose′s C-6 should be 68 ppm, but compound
Ⅹ i s 63. 1 ppm. Also , salicin was detected
f rom the alka line hydroly zed solution. So

w e confirmed that salicy l alcohol is linked at
C-1 and p -hydroxycinnamic acid is linked at

C-6 of glucose. Final ly, compound Ⅹ was
concluded

to beβ -D-glucopy rano side, 2-( hydroxymethyl) -
phenly , 6-[3-( 4-h ydro xypheny l) -2-propenoate ].

　　 HO C
H

C
H

C

O

O CH2

HO
O H

O

C H2O H

　　 In th e literature
[4 ]

, i t w as repo rted that
this compound named trichoca rposide w as

isolated f rom Populus trichocarpa C. F.
Fang , but i ts ethylene configuration has no t

been indicated. In ano ther li terature
[2 ]

i ts

ethylene bond was defined as cis form. But
from our spectra analysis ( J= 18 Hz andυ=
120 cm

- 1
) the ethy lene bond was confirmed

to be t rans form.

3. 2　Other compounds

Besides compounds Ⅲ and Ⅹ , o ther
compounds w ere elucidated on the basis of

chemical ev idence and spect ra evidence by
comparing wi th authentic samples as: β -

si to sterol (Ⅰ ) , stigmasterol (Ⅱ ) , p-hydrox-
y sty rene(Ⅲ ) , cinnamic acid (Ⅳ ) , salicy l al-

cohol (Ⅴ ) , pyrocatecho l (Ⅵ ) , protoca te-
chuic acid (Ⅶ ) , dauco sterol (Ⅷ ) a nd salicin
(Ⅸ ) .
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抗结核植物药园头柳的化学成分研究

卡宾古　王明时

(中国药科大学天然药物化学教研室 , 南京 210009)

摘　要　从抗结核植物药中分离并鉴定了 10种成分: β -谷甾醇 ,豆甾醇 ,对羟基苯乙烯 ,桂皮

酸 ,水杨醇 ,邻苯二酚 ,原儿茶酸 ,胡萝卜甙 ,水杨甙和毛果柳甙。 对羟基苯乙烯是其中抗结核菌作

用最强的成分。 本文还对文献报道的毛果柳甙的结构进行了修正。
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Abs tract　 Ten consti tuen ts w ere isolated f rom th e tender leaves of S. capi tata . Thei r s t ructu res w ere identi fi ed

as: β-si tos terol , s ti gmasterol ,p-h ydroxys tyrene, cinnamic acid, salicyl alcoh ol, pyrocatechol, p ro tocatechuic acid,

ducos terol, s alicin and trich ocarposide. p-h yd roxystyrene show n was ef fectiv e on inhibi ting human mycobas teri-

um tu bercolosis. The s t ructure of t richocarposid e was corrected according to ou r ex perm ental data.
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　　 Populus, Sal ix and Chosenia genus be-

long s to Salieaceae, and there a re about 540

kinds of these species. In China, there are

200 species of them as genus Salix . Some of

Sal ix species have anti-inf lammatory , anal-

gesic and dedoxicating activi ties. The leaves

o f Sal ix species had been used for treating

scro fula as Chinese folk medicine. Since

1971, Changli county ( 52591 hospital ) has

used S. capitata in do sage fo rm the of tablet

and injection for t rea ting scrofula show n

93. 8% effectiv eness on 209 pa tients. By us-

ing this herbal medicine fo r 20 yea rs, no

sideef fect、 toxici ty and to lerance have been

produced. Al though there are many chemi-

cal investig ations on genus Salix , up to

now , w e have no t seen any repo rt about S.

capitata. The purpose o f this study w as to

find out the activ e ingredients f rom S. capi-

tata fo r t reating lymph nodes.

From the EtOAc ex tracted activ e po r-

tion ten compounds w ere isola ted and thei r

chemical st ructure w ere elucidated by means

o f chemical and spect ra methods as: β -sitos-

terol (Ⅰ ) , stigmasterol (Ⅱ ) , p -hydrox-

y styrene(Ⅲ ) , cinnamic acid (Ⅳ ) , salicy l al-

cohol (Ⅴ ) , pyrocatecho l (Ⅵ ) , protoca te-

chuic acid (Ⅶ ) , daucostero l (Ⅷ ) , salicin

(Ⅸ ) and trichocarpo side(Ⅹ ) .

Pha rmaco logical experiments ( in vi tro )

show ed that compounds Ⅲ、 Ⅳ、 Ⅵ 、 Ⅶ 、 Ⅷ
and Ⅹ inhibi ted human Mycobactreium

tubteculosis H37 -RV, but p-hydroxysty rene

(Ⅲ ) show ed more ef ficiency than the o ther

compounds, M IC= 6. 25μg /ml.

Experimental

1　 Apparatus

All melting points w ere determined on

Ⅹ T4 micro melting point apparatus and

were unco rrected. Inf ra-red spect ra w ere

recorded on Shimadzu IR-400 spect ropho-

tometer using KBr discs. NM R spect ra

were reco rded on Bucker AM -300 using

TM S as inter nal standard. EI-M S spect ra

were taken on JEO L-JM SD-300 inst rument

a t 70 eV.

2　 Extraction and isolation

The leaves of Sal ix capitata Y. L. et

Skv . w ere collected f rom Hebei Province,

Chang li county. The authentica tion of

species w as finished by Pro f. Gong Sunlian.

5 kg of the leaves w as boiled in w ater

tw ice, half an hour every time. The w ater

ex t ract w as concentrated under reduced

pressure and 95% of ethano l w as added to
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make a 70% ethano l so lution. The alcohol
solution was kept over nigh t and was fi l-

tered to remove the insoluble precipi tate.

The alcoho l w as removed and the remaining

liquid w as ex t racted w ith EtOAc and n-

BuOH. The pha rmacolog ical experiment re-

sul ts showed tha t the EtO Ac ex t ract w as
more ef fectiv e than other po rtions.

The EtO Ac ex tract was ch ro-
ma tog raphied on silica g el column, and e-

luted wi th cyclohexane containing increas-
ing amount of ethyl aceta te giving com-

pounds Ⅰ -Ⅹ . Compound Ⅲ was purified
by sublimation and the others by recrystal-

liza tion.

3　 Structure elucidation

3. 1　CompoundⅢ
CompoundⅢ was purified by sublima-

tion gave colourless needles cry stal, mp 72

～ 73℃ , and gave a brow n colour wi th FeCl3

reagent. IRυ3250～ 3400( - O H) , 1675( C
= C) , 610, 1500( - Ar) , 840( para substi tut-
ed benzene) . IR spect rum showed the pres-

ence of phenyl、 hydroxyl and vinyl g roups,

EI-M S m /z 120 ( M+ , 100) , 92( M+ -CO, 5.

9) , 91( 51) , 65( 21) .
1
H-NM R( DM SO-d6 ) δ

9. 05( 1H, s, O H) , 7. 28( 2H, d, J= 8. 8 Hz) ,
6. 72( 2H, d, J= 8. 8Hz) . The above signal
consists of tw o equal AB systems. 6. 22
( 1H, dd, J= 17. 4、 7. 7 Hz) , 5. 55( 1H, dd, J=

17. 4、 1. 2 Hz) , 4. 53( 1H, dd, J= 10. 8、 1. 2

Hz) . The above th ree dd signals a re three
pro tons of mono-substi tuted ethylene.

Thus this compound was elucida ted as p-

hydroxystyrene. This compound is very

ra re to be found in plants due to i t s easy
polymerization and oxidation.
3. 2　CompoundⅩ

Colourless pla ted crystal f rom dilute

ethanol , mp 184. 8～ 185. 8℃ , gave blue
colour w ith FeCl3 reagent and posi tiv e result

w ith Molish reagent. The compound w as

hydroly zed wi th di lute acid and ag lycone
w as identical wi th authentic sample salicyl

alcohol. CompoundⅩ was also hydro ly zed
in alkaline medium and the product w as i-

dentical wi th authentic sample p-hydrox-
ycinnamic acid. succesiv e hydrolysis w ith

acid and alkali, o nly g luco se was detected
from the mother liquid. So the st ructure of

compound Ⅹ was assumed to be salicy l al-
cohol and p-hydroxycinnamic acid linked up

with g lucose to produce a double aglycone
g lucoside. On the basis o f hydro lysis condi-

tion, i t w as confi rmed that salicyl alcohol is
connected wi th gluco se as acetal, w hi le p-

hydroxycinnamic acid is connected wi th g lu-
cose as ester.

1
H NM R( DM SO-d6 ) ,δ7. 56( 1H, d, J=

18 Hz) , 6. 39( 1H, d, J= 18 Hz) This is a pai r
o f t rans-ethylene protons of p -hydroxycin-

namyl. 6. 82( 2H, d, J= 8Hz) , 7. 54( 2H, d, J
= 8 Hz) are tw o equal AB system aromatic
pro tons of p-hydroxycinamy l. 3. 26( 2H, s,
- CH2O H) , 7. 33～ 6. 94( 4H, m) are four o r-

tho aroma tic protons. 5. 35( 1H) and 4. 1～
4. 8( 6H, m ) are g lucose′s pro tons.

The
13
C NM R spect ra data o f compound

Ⅹ a re li sted in the fo llow ing table 1.
Tab 1. 13C NM R chemical shif t s of com poundⅩ ( DMSO-d6)

Carbon Glucose HO

3 2

C
H

7
C
8

H
C
9
O 3

2
CH2OH

O H

4

1 101. 2 d 121. 5 s 124. 6 s

2 73. 3 d 129. 6 d 128. 8 d

3 76. 1 d 115. 4 d 114. 7 d

4 73. 1 d 159. 2 s 127. 8 d

5 69. 9 d 115. 4 d 114. 7 d

6 63. 1 t 129. 6 d 131. 1 s

7 144. 2 d 58. 2 t

8 121. 5 d

9 165. 7 s

EI-M S m /z 432 ( M+ , 0. 8) , 309 ( M+ -

C6 H4 ( O H ) CH2 O H, 2. 4 ) , 269 ( M
+

-

HOC6 H4CH= CHCOO, 3. 0 ) , 164 ( HO-

C6 H4 CH = CHCOO H
+ , 100 ) , 119

( HOC6 H4 CH= CH
+ , 5. 4)

Thus, f rom the above data and spect ra
analysis, compoundⅩ was confi rmed to be

a double ag lycone g lucoside consisting of
salicy l alcoho l, t rans-p -hydroxycinnamic

acid and glucose. If salicy l alcoho l w as lin
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