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Ferul ic  acid is widely dis t r ibuted in coniferous  plants both in the f ree  s tate  and in the fo rm of e s t e r s  
with al iphatic alcohols .  Alkyl fe ru la tes  a re  contained more  frequent ly  and in l a r g e r  amount in the ba rk  
[1-3] than in the wood [4]. 

F r o m  acetone ex t r ac t s  of the ba rk  of the Siberian pine and of the Khingan fir ,  and a lso  f r o m  the wood 
of the Korean spruce  and the Siberian f i r  by success ive  t r ea tmen t  with solvents  of increas ing  polar i ty  we 
have isola ted a f rac t ion  of nonpolar  subs tances .  By chromatography  on s i l ica  gel and aldmina,  two groups 

TABLE 1. Alkyl Radicals  in the Feru l ie  Acid E s t e r s  
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ical RRT* 
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Siberian [ Scotch Siberian Siberian 
pine I pine Iir ] spruce fir 
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C. . t  
C~2 
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C.2 5 
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0,34 
0,46 
0,60 
0,80 
1,0 
1,3 
1,7 
2,2 
2,9 
3,8 
5,0 

} Tr.co Traoo' }  acos }  aco, I 
2,4 } Traces 

0,5 1 0,2 0,I 0,4 I 0.2 
0,| 0,1 0,8 

Traces  
18,8 75,5 14,0 41,0 t 25,0 

Traces Trac~ 0,1 0.4 I 0,3 
81,0 17,6 85 57,0 74,0 

Traces 'rrac~ 0:~ -- I -- 
0,5 0,8 0,3 
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Fig. 1. Relat ionship between the logar i thms  of the 
re tent ion t imes (log RT) and number  of ca rbon  a toms 
in the n-a lcohols  (Cn). 

of alkyl fe ru la tes  showing the cis  and t rans  i s o m -  
e r i s m  of the ferul ic  acid  e s t e r s  have been i so-  
l a tes  f r o m t h i s  f ract ion.  ..  

By the alkaline hydrolys is  of the e s t e r s  
[vCO 1710 cm -1 (cis) and 1720 cm -1 (trans) in 
the IR spec t r a  with KBr] with 5% KOH in meth-  
anol we obtained ferul ic  acid, which was iden- 
tified in the fo rm of the TMS e s t e r  by GLC under  
the conditions descr ibed  previous ly  [5]. The 
ferul ic  acid isolated p repa ra t i ve ly  was iden- 
tified f rom its IR and UV spec t r a  and by a mixed 
melt ing point with an authentic sample .  

The neutral  f rac t ion  of the hydrolyzate 
was analyzed by GLC with the s ta t ionary  phase 
5g E-30 on Chromaton  N-AW-HMDS.  Tsve t -4  
chromatograph  with a f lame- ion iza t ion  detector ,  
column 300 x 0.3 mm,  column t e m p e r a t u r e  260°C, 
c a r r i e r  gas  helium (1 atm), rate  of flow of hy- 
drogen, 1.75 l i t e r /h ,  ra te  of flow of a i r  17.5 
l i t e r s / h .  

The alcohols were  identified by compar ing  
the i r  retent ion t imes  (RTs) with those of authen- 
tic samples ,  and for  the alcohols tha t 'were  not 
available we used the l inear  re la t ionship between 
the logar i thms  of the RTs  and the number  of 
carbon a toms in the alcohol (Fig. 1). Quanti ta-  
t ive analys is  was p e r f o r m e d  by internal  n o r m a l -  
ization f r o m t h e  a r e a  of the peaks  {Table 1). As 
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can be seen from the Table, the neutral fraction is represented by a large variety of alcohols with numbers 
of carbon atoms from C16 to C26, but the bulk is represented by the C2~ and C24 alcohols. 
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