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Studying the diterpene hydrocarbons  of the o leores in  of Picea  obovata Ledb. (Siberian spruce) and 
Pinus koraensis  Sieb Zucc. {Korean pine), we have isolated a compound with the empir ica l  formula  C20H32 , 
[oe]~ - 20 °, n~ 1.5110, the IR spec t rum of which has absorption bands at 890, 1650, and 3080 cm -~, which 
a re  charac te r i s t i c  for an exomethylene group, and at 830 and 1666 cm -1, corresponding to a t r isubst i tuted 
double bond. The UV spec t rum has a maximum at 210 nm, which shows the absence of a conjugated diene 
sys t em f rom the compound. 

The PMR spec t rum of the hydrocarbon (Fig. 1) has signals at 1.51 ppm (9H) and 1.60 ppm (3H) r e -  
lating to four CH 3 groups on double bonds. In the weak-field region at 4.51 ppm there  is a broadened sing- 
let with an intensity of 2H relat ing to the protons of an exomethylene group and a broad signal with a chem-  
ical shift of 5.30 ppm and an intensity of 3H due to the protons of t r isubst i tuted double bonds. 

The exhaustive hydrogenation of the hydrocarbon over  PrO 2 in acetic acid showed the p resence  of 
four double bonds in it and led to oc tahydrocembrene  (II). Consequently, the hydrocarbon isolated has the 
carbon skeleton of monocyclic compounds of the cembrane type.  

The PMR spec t rum of the hydrocarbon lacks the signals of the methyl protons of an isopropyl group 
which are  charac te r i s t i c  of cembrene (III) [1], and all the methyl groups are  on double bonds, while the 

CH= 
PMR and IR spec t ra  confi rm the presence  in the substance of an isoprenyl group -- C <  

CH= 

' ' ' ' ' 0 '  5 4 3 2 t 

Fig.  1. PMR spec t rum of neocembrene (CC1). 
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Fig. 2. Mass spec t ra  of neocembrene (a) and its dihydro de-  
rivative (b). 

The prepara t ion  of octahydroeembrene and spec t ra l  information permit  s t ruc ture  I to be proposed 
for the hydrocarbon isolated° 

In o rde r  to confi rm the proposed s t ruc ture ,  we part ial ly hydrogenated I in the presence  of Pd/CaCO s 
in ethyl acetate and obtained a dihydro derivative IV. The PMR spec t rum of IV c lear ly  shows the presence  
of two methyls of an isopropyl group at 0:80 and 0.84 ppm (J = 6.6 Hz) and a singlet signal at 1.51 ppm c o r -  
responding to three  CH s groups on double bonds. In the weak-field region at 5.1 ppm there  is a signal with 
an intensity of 3H relat ing to olefinic protons.  

In its spect ra l  proper t ies  and physical  constants,  the dihydro derivative IV is completely identical 
with the dihydrocembrene obtained by the part ia l  hydrogenation of III in ethyl acetate in the presence  of 
Pd/CaCO 3. 

Ao I. Rezvukhin and Vo A° Raldugin in the Novosibirsk Institute of Organic Chemistry have shown that 

under these conditions'the 1,4-addition of hydrogen to the conjugated diene system of cembrene takes place 

with the formation of IV, the structure of which was shown by PMR spectra. 

706 



The m a s s  s p e c t r u m  of the dihydro der iva t ive  of the hydrocarbon  I was comple te ly  identical  with that 
of  an authentic sample  of d ihydrocembrene .  On compar ing  the m a s s  s p e c t r a  of I and IV it can be seen  that  
the nature  of the decompos i t ion  of the two compounds is s i m i l a r  in genera l :  the ion with m / e  107 is the 
main one (Fig. 2a and b). Apparent ly ,  on e lec t ron  impact  the f ragmenta t ion  of I and IV takes  place by the 
s a m e  route .  

On the bas i s  of the r e su l t s  of hydrogenat ion and spec t roscopy  (IR, UV, PMR, and m a s s  s p e c t r o m e t r y ) ,  
s t ruc tu re  I is p roposed  for  the hydroca rbon  isolated.  We have cal led it neocembrene  (1- i sopropenyl -4 ,8 ,12-  
t r ime thy l cyc lo t e t r adeca -3 ,7 ,11 - t r i ene ) .  The amount of it in the d i terpene hydrocarbons  of the o leores in  
f rac t ion  of Siber ian  sp ruce  and Korean  pine is low (3-3.5%). 

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

Isola t ion of Neocembrene .  A. F r o m  Siber ian  Spruce.  The o leo res in  (400 g) col lected in the K r a s -  
noya r sk  region was t r e a t ed  by the usual  method [3]. The di terpene f rac t ion  (51.7 g) was sepa ra t ed  by p e r -  
colat ion into hydrocarbons  {15.0 g) and oxygen-containing compounds (31o2 g). 

The hydrocarbons  (3.78 g) w e r e  ch romatographed  on SiO2/AgNo 3 (5%). Elution was c a r r i e d  out with 
pe t ro l eum e the r  containing inc reas ing  amounts  of  diethyl e ther  {from 1 to 100% in 2% s teps) .  The diethyl 
e the r  yielded 280 mg of a f rac t ion  containing the neocembrene;  a f t e r  r e ch roma tog raphy ,  pure  neocembrene  
was obtained (120 mg) with [ o l i n -  20 ° (c 0.1; n-heptane) ,  n~ 1.5110. The individuality of the hydrocarbon  
was conf i rmed  by t h i n - l a y e r  ch roma tog raphy  on s i l ica  gel and on s i l ica  gel impregna ted  with s i l v e r  n i t ra te .  

Found, %: C 88.12; H 11.86, mol .  wt. 272 (mass  s p e c t r o m e t r y ) .  Calculated for  C20H32 , %: C 88.16; 
H 11.84, mol .  wt. 272.46. 

B. F rom the Oleores in  of the Korean  Pine.  The o l eo res in  (500 g) yielded 36 g of hyd roca rbons .  
The mix tu re  of hydrocarbons  (3 g) was s epa ra t ed  on s i l ica  gel impregna ted  with 10% of AgNO 3. Elution 
with a mix ture  of p e t r o l e u m  e the r  and diethyl e the r  (97 : 3) yielded 100 mg of neocembrene .  

Hydrogenat ion of Neocembrene .  Neocembrene  (13.0 mg) was hydrogenated in acet ic  acid ove r  PrO 2. 
The consumpt ion of hydrogen  was 4.73 ml (0°C, 760 mm) ,  which cor responded  to four double bonds.  The 
reac t ion  mix ture  was ch romatographed  on s i l ica  gel (100 p). P e t r o l e u m  e ther  eluted oc t ahydrocembrene  
(10 mg), C20H40 with n~ 1.4730, mol .  wt. 280 (mass  s p e c t r o m e t r y ) ,  ident ical  with an authentic sample  a c -  
cording to m a s s  s p e c t r a  and the r e su l t s  of t h i n - l a y e r  and gas- l iquid* ch romatography .  

D ihydrocembrene .  Neocembrene  {0.05 g) was hydrogenated in ethyl ace ta te  ove r  Pd/CaCOa (0.01 g) 
for  2 h. The consumpt ion of hydrogen  was 4ol ml  (0°C, 760 mm),  cor responding  to one double bond. The 
mix tu re  of products  was ch romatographed  on s i l ica  gel impregna ted  with 10% of AgNO 3. A mix tu re  of 
p e t r o l e u m  and diethyl e t h e r s  (99.5 : 0.5) yielded d ihydrocembrene  (IV) (0.04 g) with [c~]~ - 15 ° (c 0.3; n-  
heptane),  n~ 1.5123, mol .  wt. 274 {mass s p e c t r o m e t r y ) ,  which was identical  accord ing  to t he i r  PMR and 
m a s s  s p e c t r a  and physical  constants  with an authentic s amp le  of  d ihydrocembrene .  

S U M M A R Y  

F r o m  the hydroca rbon  f rac t ions  of the o leores ins  of  P icea  obovata Ledb and Pinus ko raens i s  Sieb. 
Zucc. a new monocycl ic  d i te rpene  h y d r o c a r b o n -  neocembrene  - h a s  been isolated,  and a s t r u c t u r e  has been  
proposed  for  it .  
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*KhROM-2 chromatograph  (Czechoslovakia) ,  f lame ionization detector ;  column 3.4 m x 0.6 cm; packing 
E-301 s i l icone e l a s t o m e r  (1%) on C h r o m o s o r b  G (0.177-0.250 mm);  c a r r i e r  gas n i t rogen (0.8 arm.  gauge); 
column t e m p e r a t u r e  160°C; re tent ion t ime  of oc t ahydrocembrene  21.6 min.  
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