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Summary: A new strategy for the total synthesis of (+I-seychellene which 
involves (i) a reqiospecific construction of a bicyclo(2.2.2loctene moiety 
having a methyl group at the bridgehead and (ii) a vinyl radical induced 
intramolecular Michael addition is described. 

Vinyl radical cyclisations have gained considerable importance’ for 

the construction of carbocyclic rings in the design of complex organic mole- 

cules. The ability to capture these radicals on to suitab1.e Michael accep- 

tors will be of immense synthetic Utility. He now report the use of a vinyl 

radical mediated Michael addition, for the construction of the tricyclic 

system (14) from the I.-methylbicyclo (2.2.2) octene moiety (12) as exemplified 

(Scheme 2) in the total synthesis of seychellene (l), a sesquitcrpene which 

has been a target2 for selectivity in synthetic design. 

The bicycloI2.2.2)octenes having a methyl group at the bridgehead with 

appropriate substituents are readily constructed from dihydrobenzoic acids 

(Scheme 1). Thus cycloaddition of the dienc acid (4),obtained from m-toluic 

acid(2) through the unconjugated acid (3) with methyl vinyl ketone (MVK) 

resulted in the regiospecific formation of the endo-adduct (5) which was ---_ 

converted into the ester (10) through pyrolysis 4 of the pyrazolone (6). 

Alternatively the compound (10) was directly obtained by the reaction of 

methyl 1,2-dimethylcyclohexa-1,3-diene-3-carboxylate (9) prepared from 2,3- 

dimethylbenzoic acid (7) through the dihydroacid (8) with NW. 

This exclusive formation of a single regio-adduct in these cycloadditions - -~~- 

clearly demonstrates the directing influence of the methyl group over the 

carboxyl substituent and will be of interest in the synthesis of bridged 

bicyclo(2.2.2)octenes having a methyl group at the apex. 
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acid (11) to the tricyclic system 

involving an ally1 radical mediated intramolecular Michael reaction under 

variety of conditions was unsuccessful (Scheme II). Hence a more flexible 

route involving the vinyl radical mediated Michael reaction was attempted. 
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Reaction of the acid (11) with propargyl magnesium bromide in THF,fol- 

lowed by esterification, gave the acetylenic ester (12). Treatment of (12) 

with tributyl tin hydride in refluxing benzene afforded5 the stannane deriva- 
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tive (13) which was found to be partially converted6 Into (14) on chromatogra- 

phy over silica gel. Oxidation of the mixture of (13) & (14) with Ru04, 

generated in situ', yielded the tricyclic hydroxy ketoester (15), smoothly 

dehydrated' to the unsaturated keto ester 1161. Catalytic hydrogenation of 

(16) afforded exclusively the product (17) having the expected' equatorial 

methyl group. Direct reduction of (17) to (20) was attempted but was 

unsuccessful due to the steric hinderence of the carbonyl group. The v--keto 

ester was reduced with NaDH4 leading to the q-lactone1'(1f3). Treatment of 

the lactone (18) with SOC12/MeOH furnished the unsaturated ester (19) 

hydrogenated catalytically to the saturated ester (20). Reduction of 20 with - 
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LAH afforded the alcohollO (21) which could be readily dehydratedI to 

seychellene (l), identified by comparison with an authentic sample. The 

compounds (18) and (21) were also compared with those obtained lo from 

seychellene to establish their identity. 

Further applications of the demonstrated utility of this synthetic stra- 

tegy involving the construction of a highly functionalised bicyclo(2.2.2)- 

octene derivative from a cyclohexadiene acid and its elaboration tp seychel- 

lene through vinyl radical assisted intramolecular Michael addition to other 

complex structures are currently underway in our laboratory. 
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