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ABSTRACT: A direct, two step synthesis of specifically-substituted cyclopentanones utilizing 
u-alkoxy organolithium reagents is reported. 

The cyclopentanone unit is widespread among structurally and biologically interesting nat- 

ural products. As a point of departure in a synthetic program directed at a variety of such 

natural products, we needed to develop a general, reliable, and efficient entry to cyclopenta- 
nones with the substitution pattern generalized in 1 -* For the purpose of subsequent elabora- 

tion we had the specific requirements of 1) an E-trisubstituted olefin moietyinthe B-position, 

and 2) an acetic acid ester unit and a methyl group as geminal a-substituents on the cyclopen- 

tanone nucleus. 
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A straightforward two step sequence was envisioned for the conversion of the well-known 

vinylogous ester 2' to 1 via application of the Johnson orthoester 
Claisen rearrangement2 to 

- - 
the appropriate allylic alcohol 2. The problem was thus reduced 

thesis of the requisite allylic alcohols 3. for the deconjugative 

to developing a general syn- 

Claisen rearrangement. 
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Application of recently developed technology3 (eq. 1) for generating a-alkoxy organoli- 

thium reagents (4) provided the solution. The ready availability of a variety of aldehydes 

RCHO BuLi 

renders this method particularly versatile for preparing the organometallics 4. 

1,2-addition of the a-alkoxy organolithium reagents 4_ to the vinylogous ester 1 

gave, after exhaustive hydrolytic quench, the desired corresponding allylic alcohols 3 in 

yields of 60 to 98%.4'5 (See Table I) Straightforward application of the Johnson orthoester 

Claisen rearrangement provided cleanly the targeted cyclopentanones l_ in yields ranging from 

1 

In the event, 

Scheme I) 

42 to 88%.5 

SCHEME I 

R I CH3C(OEt)3 <- 140°,CH3CH2C02H 

1 _ 

1 
0 :02Et 

A general experimental procedure is as follows: To a solution of 6.80 mmol of the c1- 
6. alkoxy organolithium reagent 4 in 40 ml anhydrous tetrahydrofuran (TI!F) at -78°C was added 

5.73 mm01 of the vinylogous ester 2. in 11.5 ml THF. The reaction mixture was allowed to warm 

to ambient temperature over a 2.5 h period, then cooled to 0°C and quenched with 29 ml of 

2N HCl. After stirring for 12 h at room temperature the mixture was partitioned between 
diethyl etherandwater. Thecombinedetherextractsweredried (Na2S04) andcondensed, and the 

residue was flash chromatographed on silica gel to provide the allylic alcohol 3. A solution 

of 0.79 mm01 of 3 in 3.75 ml of triethyl orthoacetate containing 2 drops of propionic acid 

was heated at reflux for 2 h. Direct flash chromatography on a column of silica gel yielded 

the pure rearrangement product 1. 
738 

The technology is thus in hand for the preparation of the substituted cyclopentanones 

1 via a direct and versatile sequence. Elaborative transformation of these synthetic units 

is under investigation. 
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a-alkoxy organolithium 5 alcohol 2 (% yield) 
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