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Derivatives of Y-methyldecalin-2,5-dione (_1) have proven to be useful intermediates for the 

synthesis of several members of the eudesmane class of sesquiterpenoids. 
1 We now report an 

efficient annellative synthesis of 9-methyldecalin-2-ol-5-one (z), a useful synthetic equivalent 

of dione 1. The procedure developed also illustrates the synthetic utility of cr,S-unsaturated 

ketones for initiation of cationic olefin cyclizations. 

As part of a continuing study on the synthetic and mechanistic aspects of cationic olefin 

cyclizations, 2 we attempted to develop procedures for direct cyclization of 2-(3-butenyl)-3- 

methyl-2-cyclohexenone (2).3 Although acid-catalyzed cyclizations of trienone 5 and of a,S-un- 

saturated aldehyde 5 have been reported, 
6 
direct cation-olefin cyclizations of simple a,S-unsat- 

urated ketones have not been exploited. ' For this reaction to be generally useful, conditions 

which lead to nucleophilic capture of the bicyclic cationic intermediate (3 + 6) rather than 

deprotonation to an alkene (,3 + 1) are required. 
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The known4'5 ketone 3 was prepared in 85% yield, based on unrecovered starting material, by 

alkylation and decarbethoxylation of 4-carbethoxy-3-methylcyclohex-2-en-l-one following a pro- 

cedure described by Johnson for a related alkylation. 10 Treatment of ketone 3 with a variety 

of protic and Lewis acids at room temperature (HC02H, CH3C02H, CF3C02H, HC104 in CH3C02H, SnC14, 

RF3'Et20 in CH3C02H) all led to recovery of unchanged 3. The first indication that cyclization 

of ketone 2 was feasible was obtained upon attempted conversion to a ketal. Treatment with p- 
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As a demonstration of the synthetic utility of this cyclization and as further proof of 

structure, ketoalcohol 2 was converted to the known' ketone 11. Treatment of ketoalcohol 6 with *... 
methylene triphenylphosphorane in DMSO at rt for 24 hrs gave, after evaporative distillation 

(0.25 mm/llO'), the trans-alcohol A! in 67% yield:13 
-1 

ir (neat) 3350 (OH), 1650 and 880 cm 

(C=CH2); nmr (CC14) d 0.74 ppm (s, 3H, angular CH3), 4.0-3.6 (m, lH, -CHO-), 4.44 (m, lH, vinyl 

proton) and 4.69 (m, lH, vinyl proton); ms Calcd for C12Hz00 180.1514, Found 180.1513; And. Calcd 

for Cl2H200 C 79.94, H 11.18, Found C 79.65, H 11.37. The nmr spectrum indicated that no more 

than a few percent of the cis isomer could be present. Alcohol 1,_ was oxidized with Collin's 

reagent to give, after evaporative distillation (0.25 mm/go'), ketoolefin 11 in 89% yield: ir 

(neat) 1715 (C=O), 3100, 1650, and 880 cm-' (C=CH2); nmr (CC14) 6 0.72 (s,";H, angular CH3), 4.52 

(m, lH, vinyl proton) and 4.81 (m, lH, vinyl proton). The ir and nmr spectra of ketone &l_ were 

essentially identical with the corresponding spectra of an authentic sample of this ketone. 
la,14 

The synthesis of ketone 11 constitutes a formal total synthesis of &eudesmol, atractylon, and 

isoalantolactone,l 
-_ 

and demonstrates the utility of this type of cyclization in synthesis. 

Further experiments on the scope and mechanism of cation-olefin cycllzations of a,&unsatur- 

ated ketones are in progress. 
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