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Our interest in the chemistry of a nine-membered ring' Prompted us to 

devise end develop an efficient route to caryophyllene system from readily 

available Starting material as the known methods of synthesizing oaryophyl- 

lene seequiterpenes involve multi-step 5equwnoee. 293 Ye describe herein a 

new and an improved 7-step pracedurw for the synthesis of dl-iaocaryophyllene 

(1) from ciS.cis-1,5-cyclooctadiene (1) as illustrated in the SCHEME. 

The basic +Proach involves the synthesis of a nine-membered ring 

precursor, cis,cis-2,6-cyclononadienone (2) which ten be converted into 

dl-isocaryophyllene (1) using well known transformations. One-step synthesis 

of allene provided 1,2,6-cyclononatriwne (2)4 from ,l_. Monohydroboration- 

ieomerization-oxidation of 2 gave J5 in 60s yield. The photochemical 

addition of isobutylene to 2 at -40 to -600 afforded lO,lO-dimethylbicyclo- 

(7.2.0)undec-5-en-2-one (i)5 (4&). The separation of 5 from other minor 

unidentified photo products was carried oat by adsorption ChromatogrFtphy. 

The bicyclic unsaturated ketone (k) was converted into J5 by addition of 

methylene to the double bond. The isomerization of ring fusion in 2 

followed by thwrmolysis in a sealed tube at 4000 (0.05 mm) for 7 hr gave 

6 in 658 yield. A Wittig reaction transformed 5 into dl-isocaryophyllene 

(2) (70% - Identification of J. was confirmed by comparison of IR and NMR 

with those of an authentic natural product. 
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