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We have previous ly  shown that the inner bark (phloem) of the Siberian pine (Pinus s ibi r ica  Rupr. Mayr.) 
[1] and of Korean spruce (Picea kora iens is  Nakai) [2] contains a fair ly wide as so r tmen t  of stllbene compounds. 
In the presen t  paper  we give the resu l t s  of an investigation of the stllbenes from the outer bark  (rhytidome) of 
these species .  

In a benzene ext rac t  of the rhytidome of the Siberian pine we found the t r imethyl  ether  of r e sve ra t ro l  and 
pinosylvin and its mono-  and dimethyl e thers ,  and in an acetone extract ,  in addition to the piuostflbene and 
r e sve r a t ro t  descr ibed  previously  [3], we found their  glycosides -p i aos t i l benos ide  and resvera t ro los tde .  Of the 
eight st i lbenes of the rhytidome of the Siberian pine the main ones are  r e sve ra t ro l  and pinostilbene (0.1 and 
0.2% on the absolutely dry  weight of the rhytidome); the others  a re  present  in t race  amounts and therefore  their  
identification proved possible only by GLC. 

An aqueous methanolic extract  of the Korean spruce was exhaustively t reated with diethyl ether.  The 
following stilbenes were identified in the e ther-soluble  par t  of the extract  by the GLC method: resvera t ro l ,  
isorhapontigenin, and astr ingenin,  and in the e ther- insoluble  fraction there were glycosides of r e sve ra t ro l  
(pieeid) and of isorhapontigenin (isorhapontin). 

The GLC analysis  of the TMS e thers  of the stilbene compounds was per formed under the following con-  
ditions: I. Stilbenes. *Tsvet-4 * instrument,  FID, column 300 × 0.3 cm, rate of flow of helium 1.6 l i t e r s /h .  II. 
Stilbene glycosides.  WKhrom-4* instrument,  FID. 1. SE-30, column 250 x0.3 cm, rate of flow of nitrogen 1.8 
l i t e r s /h ,  t empera tu re  p rog rammed  from 260 to 340 °C, rate of heating 5 deg/min.  2. OU-17, column 120 × 0.3 
em, rate of flow of nitrogen 1.65 li ter/h,  t empera tu re  p rog rammed  f rom 260 to 300°C, rate of heating 2 deg/min.  

On compar ing  the chemical  composi t ions of the sti lbenes of the phloem and the rhytidome within each 
species,  a number of qualitative and quantitative differences a re  found. Thus, together  with compounds common 
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to the phloem and rhyt idome there  a r e  s t i lbenes  that a r e  c h a r a c t e r i s t i c  for  only one type of t i ssue .  Astr ingin ,  
which has  been isolated f r o m  the phloem of the Korean  spruce ,  was not found in the rhyt idome of this spec ies .  
R e s v e r a t r o l  t r ime thy l  e ther  and pinosi lvin and its mono-  and dimethyl  e the r s  were  found only in the rhyt idome 
of the Siberian pine. 

In the phloem, the concentra t ion of glycosidated s t i lbenes  is cons iderably  higher than that of f ree  st i lbenes,  
while in the rhyt idome the opposite re la t ionship  is found. 
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We have p rev ious ly  r epor t ed  the composi t ion of the phenolic acids  of the rhyt idome of the Khingan f i r  
(Abies nephrolepis) ,  Siber ian pine (Pinus s ibi r ica) ,  and Scotch pine (Pinus sy lves t r i s ) .  In the p r e sen t  pape r  we 
give the r e su l t s  of an invest igat ion of the phenolic acids  of the phloem of these  plants .  

Evapora ted  methanol ic  ex t r ac t s  of Khingan fir,  Siberian pine, and Scotch pine were  sepa ra t ed  by t r e a t -  
ment  with diethyl e ther  into two fract ions .  F rom the e the r - so lub le  solution by a method desc r ibed  p rev ious ly  
[1] we isolated the phenolic acid f ract ions:  p-hydroxybenzoic ,  vanil l ic,  protocatechuic ,  p - c o u m a r i c ,  and ferul ic  
acids .  F r o m  the e the r - inso lub le  ex t rac t  by p r epa ra t i ve  ch romatography  on polyamide we obtained a f rac t ion  
of glycosidated phenolic acids .  

The phenolic acid g lycosides  were  hydrolyzed with 10% HC1. The aglycones  proved  to be identical with 
the phenolic acids p resen t  in the f ree  state.  As the ca rbohydra te  res idue  we found only glucose.  The a t t ach -  
ment  of the glucose by an e the r  bond was es tab l i shed  by alkaline hydrolys is ,  and the fi configuration of the 
glycosidic  cen te r  was found f rom the r e su l t s  of hydrolys is  with emulsin.  This shows that the compounds i so-  
la ted a r e  f l -g lucosides .  

The f ree  phenolic acids and a lso  the products  of hydrolyt ic  c leavage of the glycosidated phenolic acids  
were  identified by GLC. 

The phenolic acids  were  analyzed in the fo rm of the i r  t r ime thy l s i ly l  (TMS) e the r s  [2] under the following 
conditions: ~Tsvet -4  ~ chromatograph ,  f lame- ioniza t ion  de t ec t e r  (FID), s t a t ionary  phase  5% of SE-30 on 
Chromaton N-AW-HMDS, column 300 x 0.3 em, column t e m p e r a t u r e  215°C, evapo ra to r  t e m p e r a t u r e  260°C, 
c a r r i e r  gas helium, ra te  of flow of helium 1.7 l i t e r s / h .  

The re la t ive  re tent ion t imes  of the TMS e the r s  of the phenolic acids were:  p -hydroxybenzoie  0.56; 
vani l l ie  0.80; pro toca teehuie  1.0; p - c o u m a r i c  1.66; ferul ic  2.51. The retent ion t ime  of pro toea techuic  acid 
(22.5 mm) was taken as  1. 

The glucose was identified in the fo rm of the aceta te  of the aldononitr i le  under the following conditions: 
WKhrom-4W chromatograph ,  FID, s ta t ionary  phase  5% of SE-30 on Chromaton N-AW-HMDS, column250 × 0.3 cm~ 
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