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Isomerization of heptacycIic hydrocarbons, heptacyclo[8,8,0,02, I 7,03.11,04,9,012.16,013,18]_ 
Qctadecane and heptacycIo[8,8,0,02 ,13 ,03 ,11,04,9,012 ,17 ,014,18]octadecane under various condi
tions in the presence of Lewis-type catalysts has been studied. The isomerization gives the 
heptacyclic diamantoid hydrocarbon triamantane which is the third member of the adamantano
logic series. 

The isomerization of heptacyclic hydrocarbons, heptacyclo[8,8,0,02,1 7,0 3 . 11 ,04,,\ 
012 .16,013 .18]octadecane (1) and heptacyclo[8,8,0,02,13,03.11 ,04,9,012,17,014,1 8]octa

decane (II) represents the final step in the synthesis of triamantane from norborna
diene 1. This skeletal isomerization is usually carried out in the presence of Lewis-type 
catalysts such as aluminium halides. Hollowood and collaborators2 performed the 
isomerization with aluminium chloride in boiling cyclohexane. Prolonged heating 
and stirring gave about 60% of triamantane. 

In our present study we investigate the composition of products arising by iso
merization of a mixture of hydrocarbons I and II of the general formula C I8H24 
in the presence of Lewis-type catalysts at various temperatures, with the aim to 
prepare in high yield triamantane (heptacyclo[7,7,1,13.1S,OI,12,02.7,04.13,06.11]octa
decane,III) which is starting compound for the preparation of some derivatives. 

For the isomerization of the mixture of hydrocarbons I and II we used aluminium 
chloride or bromide. Since the skeletal isomerization of polycyclic hydrocarbons 
requires higher temperatures, the reaction was carried out in a sealed glass ampoule. 
Thus, the hydrogen halide, which forms complexes with aluminium halides and 
therefore is necessary for the successful reaction course, cannot escape from the 
reaction mixture and the reaction is completed in a shorter time and in higher yields 
than reported previously2. 

We investigated the conversion of the mixture of compounds I and II to the com
pound III at various reaction temperatures. Practically no isomerization was observed 
in cyclohexane at 100°C. An increase of temperature to 150°C resulted in partial 
reaction of the starting compounds and the reaction mixture contained small 
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amount of compound III along with some unidentified fission products. Best results 
were obtained at 200°C: all the starting material reacted and the reaction mixture 
contained 65% of compound III. 

11/ 

/I 

Higher yields were achieved with aluminium bromide which is generally a more 
active catalyst than aluminium chloride; however, in this case higher reaction tempe
rature was necessary to achieve full conversion. After eight hours the reaction mix
ture contained up to 70% of compound III, besides unidentified products. In di
chloromethane as solvent, the temperature could be lowered to 150°C and the re
action time reduced to 5 h. 

We also studied the conversion of pure compound I (obtained by crystallization 
of the mixture of I and I I from heptane) into compound I I I. In this case, the reaction 
product contained almost 80% of III and no starting compound I. On the other 
hand, isomerization of a mixture containing only 20% of the isomer I led to 15% 
of compound III. As follows from these experiments, the isomer I reacted preferen
tially whereas compound II remained almost unchanged. 

Study of various reaction times has shown that the isomerization of compounds I 
and II requires about 8 h and that longer reaction time has no substantial effect on 
the yield of the desired compound lII. 

EXPERIMENTAL 

Gas-liquid chromatographic analyses were performed on a Chrom 5 apparatus combined with 
a CI-100 integrator (both from Laboratorni pristroje, Prague). The isomers were separated 
on 50 m capillary cGlumns (stationary phase SE-30 or Apiezon L). Mass spectrometric ana
lyses were obtained with an LKB 9000 instrument. 
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Heptacyc10[88 002,17 03,11 04,9 012 ,16 013,18joctadecane (I) and heptacyc10[8 8002,13 
03,l1,04,9,012,17,Oi4'16j~ctade~ane' (II) V:ere prepared by Diels-Alder reaction of he~~cyc1o: 
[8,4,0,02,7,03,14,04,8,09,13jtetradec-5-ene and hexacyc10[6,6,0,02,6 ,05 ,14 ,07 ,12,09,13jtetradec-3-
-ene with butadiene3 followed by hydrogenation of the obtained adducts, 

Isomerization of Mixture of I and II with Aluminium Chloride 

A mixture of I and II (1 g), aluminium chloride (0'5 g) and cyclohexane (10 ml) was heated in 
a sealed ampoule (electrically heated air bath) to 200°C for 8 h. The reaction mixture was mixed 
with water (10 mI). The organic layer was separated, washed with water and dried over an
hydrous sodium sulfate. The solution was filtered, concentrated in vacuo and the residue was 
mixed with acetone. On cooling, the acetone solution deposited compound III (65%; M+ 240) 
which was identified (as in all other cases) by comparison with an authentic specimen. 

Isomerization of Mixture of I and II with Aluminium Bromide 

A) A mixture of compounds I and II (1'0 g), aluminium bromide (0'5 g) and cyclohexane 
(10 ml) was heated in a sealed ampoule to 200°C for 8 h. The reaction product was filtered, 
the solid on the filter was dissolved in water and the aqueous solution extracted with cyc1ohexane, 
Both organic layers were combined, washed with water and dried over anhydrous sodium sulfate. 
The solution was filtered and concentrated in vacuo. The residue was mixed with acetone, cooled 
and the product III (0'7 g) was collected. 

B) A mixture of compounds I and II (1'0 g), aluminium bromide (0'5 g) and dichloromethane 
(10 ml) was heated in a sealed ampoule to 150°C for 5 h. The reaction mixture was worked up 
as described in the experiment A) and afforded 70% of III. 

Isolation of Compound I and Isomerization with Aluminium Chloride 

A mixture of compounds I and II (5'0 g) was three times crystallized from boiling heptane to 
give 2'0 g of chromatographically homogeneous product I, m.p. 115-116°C (M+ 240; reported2 

m.p.117-119°C). 

A mixture of compound I (1'0 g), aluminium chloride (0'5 g) and cyc10hexane (10 ml) was 
heated in a sealed ampoule to 200°C for 8 h. The reaction product was processed as described 
in the preceding experiments. Yield 78% of compound III. 
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