
alcohols.  Crysta l l iza t ion of the l a t t e r  f rom diethyl e ther  gave 0.I g of 6-cadinol  with [a]2~ + I I0  ° (c 0.5; 
chloroform);  l i t e r a tu re  data [12]: [a]2~ + 118.4 ° (ethanol). A mixture  with an authentic sample of 6-cadinol 
mel ted without depress ion.  

Separat ion of the Frac t ion  of Di-  and Polyfunctional  Compounds. The chromatography of 0.14 g of this 
f rac t ion  on 30 g of SiC 2 yielded: 0.04 g of pinusolide with mp 82-83°C (from diethyl e ther) ,  [ a ] ~  + 55 ° (c 1.5; 
chloroform)  giving no depress ion  of the melting point with an authentic sample;  0.02 g of a mixture  of methyl  
i socupressa te  and isoagatholal  (25% of diethyl e ther  in the eluent); and 0.02 g of agathadiol (50% of dlethyl 
e ther  in the eluent) with mp 108-109°C (from ethanol), giving no depress ion  of the melting point with an authen- 
tic sample.  

SUMMARY 

A scheme has been proposed for the group separation of the components of conifer oleoresins, and the 
mono-, sesqui- and diterpenes of the oleoresins of the European stone pine have been investigated by means of 
this scheme. 

2. The composition of the oleoresin of the European stone pine is very similar to those of the Siberian 
pine and of the Korean pine, but differs from the latter by the absence of cis-abienol and bisabolol. 
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A CHROMATOGRAPHIC INVESTIGATION OF THE n-HEPTANE 

IN THE ESSENTIAL OIL OF REPRESENTATIVES 

OF THE FAMILY PINACEAE 

R. D. Kolesnikova, V. G. Latysh, 
A. I. Chernodubov, R. I. Deryuzhkin, 
and L. V. Krasnoboyarova 

UDC 543.544:547.913:668.48 

There  is no informat ion in the l i t e r a tu re  on the p resence  of n-heptane,  C7H16 in the essent ia l  oils of the 
family  Pinaceae.  Heptane has been found previous ly  in an investigation of the turpentine [1] in nine species  of 
pine. 

We have analyzed the oil of the needles  and 1 -yr  shoots of the following la rches :  European la rch  (Lar ix  
decidua Mill.), Sukaczev's  l a rch  (L. sukaczewii Dill.), Siberian la rch  (L. s ib i r i ca  Ledeb.),  Dahurian l a r ch  (L___t 
dahurica,  Turcz . ) ,  Japanese  la rch  (L. leptolepis  Cord.), e a s t e rn  l a r ch  (L__:. amer i cana  Michx. [L. laricina]) ,  
wes t e rn  l a rch  ( L  occidental is  Null.), and the Altai var ie ty  of the Siberian la rch  (L. s ib i r i ca  var .  altaica).  
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n-Heptane was found in the essen t ia l  oil of the needles  and of the shoots of these  spec ies  of larch.  

In addition to the spec ies  mentioned,  we inves t igated the p re sence  of n-heptane in the essen t i a l  oils of 
o ther  r ep r e sen t a t i ve s  of the fami ly  Pinaceae:  Douglas f i r  (Pseudotsuga taxifol ia  (Poir . )  Bri t t . ) ,  Siber ian f i r  
(Abies s ib i r i ca  Ledeb.),  Norway spruce  (P icea  exce l sa  Link. [Picea abies]), and Scotch pine (Pinus s y l v e s t r i s L  

It  was  found that  the essent ia l  oils  of all  the r ep r e sen t a t i ve s  of the family  P inaceae  include n-heptane.  
This  was identified by adding the chromatograph ica l ly  pure  substance.  

Below we give the re la t ive  re tent ion volumes  V~ of e ther ,  n-heptane,  and toluene on var ious  s ta t ionary  
phas e s: 

Stat ionary Phase  Ether  n-Heptane Toluene 

T r i c r e s y l  phosphate  0.80 1.00 3.86 
Poly(ethylene adipate) 0.85 1.00 2.25 
Poly(ethylene sebacate)  0.89 1.00 3.14 
Carbowax 15 00 0.90 1.00 2.76 
Apiezon L 0.84 1.00 3.2 7 

The sma l l e s t  re tent ion  t ime  f o r  n-heptane  was obse rved  on t r t c r e s y l  phosphate  and the longest  on Apiez~ 
L. All the phases  mentioned can be used  for  the separa t ion  of heptane and monoterpene  hydrocarbons  of the 
e s sen t i a l  oils  of coniferous  spec ies .  It mus t  be mentioned that  according to the fac t s  g iven above the values 
of V~ of e the r  and n-heptane a r e  so c lose  that in the work  concerned the syr inge  used for  the analyses  of the 
essent ia l  oils  was  washed with toluene. 

Table 1 gives  informat ion  on the composi t ion of the components  of the essen t ia l  oils f r o m  the family  
Pinaceae  (the pe rcen tages  of the components  were  calculated by the s imple  normal iza t ion  method). The great  
es t  amount of n-heptane was found in the essen t ia l  oils of L. s ib i r i ea  var .  a l ta ica  and of L. sukaczewii  Djil. 

The p r e s e n c e  of n-heptane  in all the r ep r e sen t a t i ve s  of the family  P inaceae  emphas i ze s  the un i form 
nature of the synthes is  of the i r  e s sen t i a l  oi ls .  

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

.Sampling. Pseudotsuga  taxifol ia  (Poir .)  Bri t t .  was  obtained in the plantat ions of the Yalta  mounta in- for  
r e s e r v e  (age of t r e e s  100-120 yr) ,  P i c e a  exce l sa  Link. in the B y s t r i t s a  plantat ions of the Nadvornaya t i m b e r  
combine of the Ivano -F rankovsk  oblast  (age of the t r e e s  18-20 yr) .  The samples  of P inus  sy lve s t r i s  L. we re  
ga thered  in 18- to 20 -y r  plantat ions of natural  or igin  on the t e r r i t o r y  of the Krasnyansk i i  leskhoz [ fores t ry  
farm] ,  Smolensk oblast ,  and Abies s i b i r i ca  Ledeb. was obtained f r o m  the Altai  (age of the t r e e s  80-100 yr) .  
The spec imens  of the l a rches  La r ix  s ib i r i ca  v a t .  a l ta ica,  L. leptolepis  Gord.,  L. decidua MilL, L. sukaczewi 
DilL, L. s ib i r i ca  Ledeb. ,  L. dahur ica  Turcz . ,  L. a m e r i c a n a  Michz., L. oecidental is  Nut., and Pinus s i l ve s t r i  
L. we re  col lected in geographica l  plantat ions nea r  Voronezh, in plantat ions of the cen t ra l  f o r e s t - s t e p p e  r e -  
gion, and in natura l  plantat ions of the Arkhangel ,  L 'vov,  and I rkutsk  oblas ts ,  the Yaku~ ASSR, and Altai  t e r -  
r i to ry .  

The es sen t i a l  oil was  dist i l led in Klevendzher  appara tuses  at  96°C. 

The essen t i a l  oils  were  analyzed on a " T s v e t - 3 "  ch romatograph  with a 6 x 3 m m  column containing as 
s ta t ionary  phase  poly(ethylene adipate), 12 wt.%, on dia tomite  br ick ,  0.25-0.5 ram; the t e m p e r a t u r e  of the cc 
umn was 125°C and that  of the evapora to r  150°C; c a r r i e r  gas  hel ium, 35 ml /min ;  FID, sensi t ivi ty  in the anal 
y s i s  of n-heptane  0 .25-10 -8 A and of monoterpenes  10" 10 -8 A. The ra t e  of flow of a i r  was 300 m l / m i n  and 
hydrogen 30 ml /min .  The speed of the record ing  p a p e r  was 360 m m / h .  

S U M M A R Y  

n-Heptane has  been  detected fo r  the f i r s t  t ime  and studied in the essen t i a l  oils  of the needles  and l -y :  
shoots of r e p r e s e n t a t i v e s  of all  the gene ra  of the family  Pinaceae.  

Conditions of g a s - l i q u i d  chromatography  for  the analys is  of n-heptane  p r e sen t  in the essen t ia l  oils  o: 
coniferous  spec ies  have been developed. 
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