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TOTAL SYNTHESIS OF LACINILENE C METHYL ETHER, A PROBABLE BYSSINOTIC AGENT 
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Lacinilene C methyl ether was isolated' from cotton trash and assigned structure S. Other 

groups also have isolated this sesquiterpene and have reported evidence implicating this com- 

pound to be a causative agent of byssinosis, a debilitating disease prevalent in the textile 

industry.2 Recently, structural assignment Swas supported by total synthesis.3 Both to con- 

firm the structure and to provide samples for physiological studies we undertook the total 

synthesis of racemic S, as outlined and described below, and have found our synthetic material 

to be identical with naturally occurring.lacinilene C methyl ether.4 

Alkylation, complicated by facile enolization, of ketoester l5 was best accomplished using 

isopropylmagnesium chloride in THF at -15" for 45 minutes to give a 42% yield, based on readily 

recycled ketoacid, of purified lactone 2 (m.p. 41-42°).6 Reduction of the lactone using zinc 

and HCl in acetic acid provided carboxylic acid 3 nearly quantitatively. Cyclization of the 

unpurified acid was accomplished by treatment with polyphosphoric acid (PPA) at 80". Subsequent 

treatment of the resulting tetralone with methylmagnesium iodide followed by aqueous acid work- 

up afforded dihydronaphthalene 5 in B7X overall yield, based on lactone 2, after chromatography. 

Oxidation of 2 to produce S was complicated by the ease of generation of aromatic species and 

by apparent facile oxidative carbon-carbon bond cleavage. Nevertheless, this transformation 

was accomplished by oxidation of 5, using Os04/NMMO~H20 in acetone,7 to give a mixture of 

diastereomeric diols 5, which was best further oxidized using Jones conditions to produce a 

mixture containing a-ketols 1 and the desired naphthalenone derivative 6 in a 2:1 ratio. Treat- 

ment of the reaction mixture with dichlorodicyanobenzoquinone (DDQ) effectively transformed 1. 

into S. This three-step procedure afforded B_, after purification by chromatography on silica 

gel, in an isolated yield of 27X, based on dihydronaphthalene 2. Synthetic S (m.p. 102-104') 

possesses physical and spectral properties which are in agreement with those of the naturally 

occurring lacinilene C methyl ether as characterized in this and other laboratories 132 and which 

establish the structure of this substance as l-hydroxy-4-isopropyl-7-methoxy-l,6-dimethyl-2(1H)- 

naphthalenone. Samples of the synthetic material have been made available for in vitro and in -- - 

vivo assays, which currently are in progress. 
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