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We have previously [1] established the composit ion of the oxygen-containing neutral  unsaponifiable 
f ract ion of the oleoresin of the Cr imean  pine. In the present  paper  we descr ibe the isolation from the same 
oleoresin of the diterpene hydrocarbon dehydroabietane (I) and its identification. Synthetic dehydroabietane 
was known previously [2] and has been obtained repeatedly [3-6], but this is the f i rs t  t ime it has been found 
in a natural source .  From the hydrocarbon fract ion isolated previously [1], t r aces  of monoterpenes and 
sesquiterpenes were eliminated by redist i l lat ion in vacuum. The residue was chromatographed on a column 
of s i l ica  gel impregnated with s i lver  ni trate.  The f i rs t  fraction, by polarity,  taken f rom the column con-  
sisted, according to GLC, of two components.  The predominating component was purified by preparat ive 
GLC. Its analysis and mass  spect rum showed it to be a diterpene hydrocarbon.  Its IR spectrum had max-  
ima charac te r i s t i c  for an aromat ic  ring substituted in positions 1, 2, and 3 (830, 1500, 1610, and 3030 cm-1). 
The presence  of such a ring was also confirmed by its UV spect rum (shoulder at 262 nm and maxima at 
268 and 276 nm) and by its NMR spec t ra  (there is a one-proton singlet in the region of aromat ic  protons at 
6.70 ppm which is superposed on a two-proton AB quartet with a center  at 6.86 ppm). In addition, the NMR 
spect rum has three th ree-pro ton  singlets at 0.96, 1.09, and 1.16 ppm showing the presence of three methyl 
groups attached to t e r t i a ry  carbon atoms, a s ix-proton doublet at 1.13 ppm due to an isopropyl group, and 
a multiplet of three benzyl protons at 2.76 ppm. 

The spect ra l  cha rac te r i s t i c s  given above are s imi lar  to those for dehydroabietic acid and its der iva-  
tives [6-8]. Consequently, the hydrocarbon that we isolated is dehydroabietane (I). In actual fact, a c o m -  
par ison of its mass  spec t rum with that given for dehydroabietane by Enzell and Ryhage [9] showed that they 
were identical.  

NO: 

l R =CNs, IV R=CO~CH~, 
[] R =CHO. ~/ R=CH20H 

Fmalty, the natural hydrocarbon was shown to be identical with a synthetic dehydroabietane obtained 
by the reduction of the semicarbazone of dehydroabietinal (II) by the Wolf f -Kishner method. The two hy- 
drocarbons had the same spectra l  charac te r i s t i c s  and chromatographic  behavior.  Their  t i t rat ion with a 
mixture of nitric and sulfuric acids [3] gave the same p r o d u c t -  12,14-dinitrodehydroabietane (III). 

E X P E R I M E N T A L  

The IR spec t ra  were taken in carbon te t rachlor ide  on a UR-10 spect rophotometer ,  the UV spec t ra  on 
an SF-4 ins t rument  in ethanol, the NMR spec t ra  in carbon te t rachlor ide  on a Varian 100 inst rument  (with 
hexamethyldisiloxane as internal standard),  and the mass  spec t ra  on an MKh-1303 instrument .  
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Isola t ion of Dehydroabie tane (I). F r o m  the hydrocarbon  f rac t ion  of the o leores in  (91 g) [1], a f rac t ion  
boiling up to 80°C (bath t empera tu re )  at 7 m m  was f i r s t  dis t i l led off, and then a f rac t ion  boiling up to 140°C 
at 0.7 ram.  The res idue  (34 g) was ch romatographed  on a column containing 320 g of s i l ica  gel impregna ted  
with s i l v e r  n i t ra te  [10]. Light pe t ro leum e ther  (bp 40-60°C) containing 1% of benzene eiuted 0.97 g of a 
m ix tu r e  of two components  (TLC on the s ame  adsorbent  [11] using 5% of benzene in pe t ro leum e ther  as the 
nobile phase ,  Rf  0.31 and 0.49). It was r ech roma tog raphed  on a column containing 30 g of the same  a d s o r -  

bent. Pe t ro l eum e ther  eluted 630 mg of a product  giving a single spot on TLC in s i l ica  gel impregna ted  with 
~ilver n i t ra te .  However ,  according to GLC [glass column l = 2 m,  d = 3 ram,  10% of SE-30 on si lanized 
C h r o m o s o r b W ( 6 0 - 8 0 m e s h ) ,  tevap = 270 °C, t c o l =  214°C, r a t e  of flow of argon 17 m l / m i n ,  f lame ionization 
detector]  it cons is ted  of two hydrocarbons  in a ra t io  of 3 : 7 (Kse p = 1.14). 

P r e p a r a t i v e  separa t ion  (490 mg) was c a r r i e d  out on a UKh-1 ins t rumen t  [steel column, l = 2.2 m,  
d = 6 ram,  6% of SE-30 on s i l an i zedChromoso rb  W (60-80 mesh)  at 180°C, ra te  of flow of hel ium 80 m l / m i n ,  
k a t h a r o m e t e r  de tec tor ] .  The amount of mix tu re  s epa ra t ed  in each  run was 35-40 n{g. The yield of dehydro-  
abietane C20H30(I ) w a s  260 mg,  bp 120-122°C (0.06 mm) ,  [~]~ +53.8 ° (c 10, CHC13), tool.  wt. 270 (mass spec -  
t r o m e t r y ) .  IR spec t rum,  c m - l :  830, 894, 976, 1500, 1610, and 3030; k m a x  262 (shoulder), 268, and 276 am 
(loge 2;.82, 2.90, and 2.89). NMR s pec t rum  (5, ppm): s inglets  (3 H) at 0.96, 1.09, and 1.16 (C4-and C10-CH 3 
groups}, doublet (6 H) at 1.13 (J = 7 Hz) ( isopropyl  group),  s inglet  (1 H) at 6.70 (C14-H) , AB quartet  (2H) at 
6.86 (J = 8 Hz), (C l l -  and C12-H),  mul t ip le t  (3 H) at 2.76 (C15- and C17-H).  It was imposs ib le  to br ing about 
the c rys t a l l i za t ion  of the dehydroabietane isolated.  According to the l i t e r a tu re ,  rap 41-44°C [2], bp 135°C 
(0.05 ram),  [~]D 50° [3]. 

Synthesis  of Dehydroabie tane (I). Methyl dehydroabie ta te  (IV) (1 g, mp 58-59°C) was boiled with 900 
mg of l i thium aluminum hydride  in 100 ml  of absolute e ther  for  5 h. Af ter  the usual  working up, 900 mg of 
pure  (according to TLC) dehydroabiet inol  {V) was obtained, and this was d isso lved  in 9 ml  of dry  pyridine 
and the solution was added to the complex p r e p a r e d  f rom 900 mg of ch romic  anhydride and 9 ml  of dry  
pyr id ine .  The solution was lef t  at 22°C for  17 h and was worked up in the usual  manne r .  This gave 740 mg 
of dehydroabiet inal  (II) which, without fu r the r  purif icat ion,  was conver ted  into the s emica rbazone  with mp 
222-223°C (from methanol) .  Yield 540 rag. According to the l i t e r a tu re  , m p  225-226°C [3]. 

In an a tmosphe re  of ni t rogen,  6.8 g of caus t ic  potash was added to a solution of 540 mg of the s e m i -  
ca rbazone  in 20 ml  of diethyleneglycol  heated to 100°C, and the t e m p e r a t u r e  of the solution was gradual ly  
r a i s e d  te 205°C and was kept the re  for  3 h. Then it was cooled and ex t rac ted  with pe t ro leum e ther .  The 
ex t r ac t  was  washed with wa te r  to neut ra l i ty  and dr ied with sodium sulfate,  and the solvent  was dis t i l led off. 
The res idue  (330 rag) was ch roma tog raphed  on a column containing 10 g of a lumina (activity grade  II). 
P e t r o l e u m  e the r  eluted 269 mg of dehydroabietane (i), bp 123-125°C (0.06 ram),  [~]~ +51.5 ° (c 5; CHC13). 
According to ch romatograph ic  and spec t roscop ic  c h a r a c t e r i s t i c s  it  was identical  with the natural  hyd ro -  
ca rbon .  

12,14-Dini t rodehydroabie tane  (ffI). The natura l  and the synthet ic  dehydroabie tanes  (30 mg in each case)  
we re  n i t ra ted  as desc r ibed  by J e g e r  et al .  [3]. Af ter  th ree  r ec rys t a l l i za t ions  f rom ethanol,  the products  
and a m ix tu r e  of them me l t ed  at 185-186.5°C. According to the l i t e r a tu re ,  mp 189-190°C [3]. 

S U M M A R Y  

The known di terpene hydrocarbon  dehydroabietane has been iso la ted  f r o m  a na tura l  source  - the o l eo -  
r e s i n  of the C r i m e a n  pine - for  the f i r s t  t ime .  
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