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Total Synthesis of Racemic a- and fi-Longipinenes 

By MASAAKI MIYASHITA and AKIRA YOSHIKOSHI* 
(Chemical Research Insti tute of Non-A queous Solutions, Tohoku Universitjl, Sendai,  J a p a n )  

Summary Q- and p-Longipinenes (IIa and IIb) have been 
synthesised in racemic forms from the ketone (Ib). 

IN a previous paper1 we reported on the intramolecular 
photocyclisation product (Ia) of 1,5,5-trimethyl-8-methyI- 
enecyclodeca-6,lO-diene. This paper deals with the total 
synthesis of a-2 and p-longipinenes (IIa and IIb) utilizing 
(Ia) as the key intermediate. 

Since attempts to construct longipinenes by adding a 
one-carbon unit to (Ia) were unsuccessful, the norketone' 
(Ib) was subjected to a ring expansion reaction. The 
reaction of (Ib) with dimeth~~lsulphonium methylide3 under 
standard conditions afforded a single oxiran (III) , t  which 
was subsequently converted into the azido-alcohol (IVa) 
(86%), Vmax 3420 and 2100cm-', by heating with sodium 
azide in dirnethylf~rmamide.~ Compound (IVa) was 
smoothly hydrogenated over Adams catalyst in acetic acid 
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giving the amino-alcohol (IVb), and the latter, without 
isolation, was treated with sodium nitrite in aqueous acetic 
acid. The ketonic product (90%) consisted of 80% of the 
ketone (V), Vmax 1710 cm-l, and other minor ketones. The 
reaction of (V), separated by preparative g.l.c., and methyl- 
lithium gave trans-longipinanol (VI), f m.p. 94.5-96.5" of a-longipinene. 
(80%). On treatment with phosphorus oxychloride in 
pyridine the carbinol was dehydrated to an olefin mixture 

retardation due to  the methyl group a t  C(l) against nucleophilic attack. 

(say0),: from which on preparative g.1.c. a- (IIa) and 18- 
longipinenes (IIb), Vmax 3060, 1640, and 870 cm-I, were 
isolated. The former was identified by comparison of the 
i.r. and n.m.r. spectra with those of natural a-longipinene. 

We thank Dr. S. Dev for providing an authentic sample 

(Received, 4th September 1972; Corn. 1529.) 

t The stereochemistry was assigned by consideration of the stereoselective outcome of the reaction and the presumable steric 

The a- and &isomers were formed in the ratio of 4 : 3 as indicated by g.1.c. 
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