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Synthesis of 1,5,9=Trimethyl-12-isopropylcyclotetradecane (Cembrane) 
By I. D. ENTWISTLE and R. A. W. JOHNSTONE 

(R.A . W.J.)] 
[M.R.C. Unit ,  Exeter University (I.D.E.), and The Robert Robinson Laboratories, Liverpool University 

A FEW macrocyclic terpenes containing fourteen- 
membered rings have been reported. Thus, the 
duvatriene diols were isolated from Turkish 
tobacco1 and cembrene from pine trees.2 We have 
now synthesised the parent hydrocarbon, 1,5,9- 
trimethyl- 12-isopropylcyclotetradecane (I, cem- 
brane or duvane) . Methyl hydrogen cca'-dimethyl- 
pimelate was converted by the Arndt-Eistert 
method into 6-benzyloxycarbonyl-l-methoxycarb- 
onyl-l,5-dimethylhexane (I1 ; R = benzyl) after 
hydrogenolysis of the benzyl group, the resulting 
half-ester was electrolysed with 1-carboxy-6-meth- 
oxycarbonyl-2-isopropyl-5-methylhexane (111). On 
preparative scale gas chromatography, the mixture 
of di-esters from the electrolysis afforded the 
required long-chain di-ester (IV, m.w. 370, by mass 
spectrometry), which was cyclised by the acyloin 
method3 to a mixture of keto-alcohols (V). 

C0.H -/x (111)' 

1ICO.C 

C.lenimensen reduction of the mixed acyloins 
gave the saturated hydrocarbon (I), b.p. 136- 
138"/0.35 mm., v,,, 2900, 1450, 1365, 725 cm.-l, 
7 9.18, 9.12, 8-75, 8-38, 8.30 (little fine structure 
even a t  100Mc./sec.), m.w. 280 (mass spectro- 
metry). In gas-chromatographic behaviour, and 
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c( ).)Are g 0 2 N e  poH infrared, nuclear magnetic resonance, and mass 
spectra, the hydrocarbon (I) and cembrane 
obtained by catalytic reduction of cembrene, were 
identical. Gas chromatography of the cyclo- 
alkane (I, from cembrene or by synthesis) on a 
150 f t .  capillary column coated with a silicone, 

diastereoisomeric forms undoubtedly exist in the 
material as synthesised here. 

a id  OH [ i = o  ] 
SE-30, showed only a single peak although (1'3 07 
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