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The d i te rpenoids  of one of the spec ies  of Pinus  (P. s i b i r i c a  R. Mayr . ) ,  which fo rm pa r t  of the group C e m b r a e  
have been s tudied p rev ious ly  [1-5] .  A compara t ive  study of the d i te rpenoids  of o ther  spec ies  of Pinus  of the same  
group appea r s  impor tant  f rom the point  of view of chemotaxonomy. 

This pape r  gives informat ion on the main d i te rpenoids  of the neut ra l  f rac t ion of the o l eo re s in  of Pinus k o r a e n s i s  
Sieb et Zucc. 

We sepa ra t ed  the combined neut ra l  d i te rpenoids ,  obtained f rom the o l eo re s in  by the usual  method [5], into a 
hydrocarbon  f rac t ion  and an oxygen-containing f ract ion.  F r o m  the hydrocarbon f rac t ion  we isola ted  the m a c r o c y c l i c  
d i t e rpene  hydrocarbons ,  cembrene  and i socembrene ,  with constants  co r respond ing  to those given in the l i t e r a t u r e  
[4]. The p r e s e n c e  of cembrene  in t h e o l e o r e s i n  of Pinus k o r a e n s i s  was f i r s t  es tab l i shed  by Mirov [6]. Af te r  r epea ted  
ch romatograph ic  sepa ra t ion  of the oxygen-conta ining f ract ion,  s ix d i te rpenoids  were  obtained. Thei r  individual i ty  was 
conf i rmed by t h in - l aye r  and gas - l iqu id  chromatography .  F ive  of them [ i socembro l  with [(~]~ +79.5 ° {c 2.16, CHC13) , 
n~ 1.5:12; methy 1 l ambe r t i ana t e  with [ a ]~  +68.5 ° {c 2.24, CHC13), n~ 1.5140; methyl  dehydroabie ta te  with mp 
6~)-61 C (from p e t r o l e u m  ether) ,  [~]~  +58 ° {c 0.10, ethanol); agathadiol  with mp 108-109 ° C (from ethanol), 
[~]~  +51.5 ° (c 0.58, CHCI~); and l amber t i an ic  acid with mp 125-126 ° C {from ethanol),  [c~]~ +55.5 ° (c 0.92, CHC13) ] 
were  identif ied by the i r  IR s p e c t r a  and by a chromatograph ic  (TLC, GLC) compar i son  with authentic samples .  

CC14 
The sixth d i te rpenoid  was a p r i m a r y  alcohol (Vmax 3650 and 1055 cm-1), [~]~  +46.9 ° (c 0.42, CHC13) having an 

CC14 CC14 
i sopropyl  group (Vma x 1390 and 1370 cm -1) and a 1, 2 , 4 - t r i subs t i t u t e d  benzene r ing  (Pmax 1620, 1510, 890, and 
830 cm-t ) .  I ts  NMR s p e c t r u m  (60 MHz, in ternal  s tandard  t e t r amethy l s i l ane ,  5 scale)  showed the p r e s e n c e  of the 
dehydroabie tane  carbon skeleton.  Thus, a mul t ip le t  of t h r ee  protons  of an a roma t i c  r ing  (6.73-7.24 ppm) was 
ident ica l  in the na ture  of i ts  spl i t t ing with that for  methyl dehydroabie ta te ;  a d i s to r t ed  doublet  (J = 6.6 Hz) with 
components  at 1.17 and 1.28 ppm is the s ignal  of the methyl protons  of an i sopropyl  group, and two s ingle ts  (1.22 and 
0.90 ppm) r e l a t e  to two t e r t i a r y  methyl  groups p r e s e n t  on C10 and C 4, r e spec t ive ly  [7]. A hydroxymethylene  group 
is p r e s e n t  at C 4. The s ignals  of i ts  methylene  protons  fo rm an AB s y s t e m  {5 A 3.23, 5 B 3.47 ppm, JAB = 10.5 Hz) 
the chemica l  shift  of whose cen te r  shows the equator ia l  configurat ion of the hydroxymethylene  group [8, 9]. 
Consequent ly , the  i so la ted  alcohol is dehydroabie t inol  [9, 10]; 3, 5 -d in i t robenzoate  with mp 123-124 ° C (from 
pe t ro l eum ether) ,  according  to t h e l i t e r a t u r e  mp 123-124 ° C [10]. 

This is the f i r s t  t ime that methyl  dehydroabie ta te  and dehydroabie t inol  have been i so la ted  f rom Pinaceae ;  it  
mus t  be mentioned that dehydroabie t inol  has not p rev ious ly  been found in a natura l  source .  In addit ion to the 
d i te rpenoids  de sc r ibed  above, the p r e s e n c e  of abiet inol ,  abiet inal ,  3, 5 -d ime thoxy - t r a ns - s t i l be ne ,  and 5 -hy d roxy -3 -  
m e t h o x y - t r a n s - s t i l b e n e  was es tab l i shed  by chromatography  (TLC: SiO 2 + 15% gypsum + 5% AgNO 3) in compar i son  with 
authentic samples .  

Thus, the qual i ta t ive  composi t ion of the complex of the main d i te renoids  of Pinus ko raens i s  Sieb et  Zucc. is 
b a s i c a l l y  ident ica l  with that for  Pinus  s i b i r i e a  R. Mayr .  

F u r t h e r  study of the neut ra l  d i te rpene  compounds of P inus  k o r a e n s i s  Sieb et  Zuec. is  continuing. 
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