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Summary : The bioconversion of bicyclo[3.2.0Ihept-2-en-6-one is described, 

Each one of its enantiomers affords a different lactone via a highly regio and 

enantiospecific Baeper-Villiger type process. 

The utility of the bioconversion approach to asymmetric synthesis is by 

now beyond question. The majority of the known examples involve either 

hydrolysis or oxydoreduction reactions which have been successfully applied to 

a wide variety of substrates (1). Another very promising reaction type which 

is presently emerging is asymmetric Baeyer-Villiger oxidation (2). Whereas 

this type of reaction is involved as a common feature in numerous oxidative 

degradation pathways (3) only very few examples have been described for chiral 

organic synthesis (4). In the course of our work related to microbiological 

oxygenation reactions (5) we studied the bi'ooxydation of ketone l_ which, upon 

asymmetric Baeyer-Villiger reaction, would lead to chiral lactone 2. This is 

of particular interest since this lactone happens to be one of the first-row 

pivotal synthons for prostaglandins synthesis (6). We here describe the one- 

step preparation of this chiral lactone. 

When added to a culture of Acinetobacter TD 63 grown on cyclohexanediol 

(7), ketone 1. (1 g/L) was metabolized in about 5 hours, leading to products 2 

and 3 (isolated yields 40 and 37 96 respectively). Their structures have been 

determined using classical lH and 13C NMR spectroscopy. 

Their 

of Eu 

Interestingly, both of these products appear to be optically active. 

ee's have been determined by 1H NMR (ZOO MHz) analysis in the presence 

(Tfc)a (8). They are both higher than 97 %. The absolute configuration of 

3663 



3664 

2. has been assigned on the basis of its optical rotation. [Found : LalzoD 

- 102.2 (c 1.04, MeOH) ; lit. (9) : [a]zon - 104" (c 1.1, MeOH) ; o.p. 98 %I. 

Lactone 3 has been hydrogenated (HZ, Pd/C, AcOEt) to its saturated derivative. 

Its optical rotation [Found : [a120o 91.5" (c 0.94, CHC13); lit. (10) : [a120n 

- 95.9' (c 1.0, CHC13) ; 0.p. 94.4 %I. This allows us to assign the l(S),5(R) 

absolute configuration to lactone 2 and the l(R),5(S) configuration to 2. 

These values also confirm the very high ee's measured for both 2 and 3. 

Several interesting conclusions can be drawn from this result. First, it 

appears that each one of the enantiomers of j_ reacts with a different 

regioselectivity for the oxygen atom insertion, which leads to the two dif- 

ferent lactones. Compound 2 results from the normal Baeyer-Villiger reaction - 

whereas 3 has been formed via the unusual reverse pathway. Such abnormal 

oxygen insertion reactions have been described previously, for instance in the 

case of cyclopentanones (5) or fenchone (11) but they mainly led to side 

Products. Surprizingly, in the case of the reaction described here, the enan- 

tioselectivity (versus regioselectivity) of the reaction appears to be quasi- 

perfect. Second, we would like to emphasize that, in spite of the fact that 

this reaction is performed using a whole cell culture of the Acinetobacter 

strain, no noticeable loss of substrate or product is observed. This is quite 

surprizing with regard to the results we have previously obtained on 2- 

substituted cyclopentanones, where a divergent metabolic pathway and/or pos- 

sibly a lactone hydrolase had to be postulated in order to account for rela- 

tively high product consumption (5,12). Thus, the use of a more sophisticated 

technique implying purified enzymes and NADPH recycling systems (4a,4c,ll) 

which makes it possible to avoid competitive undesired reactions, is unneces- 

sary in this case. Finally, it is noteworthy that 2 is an extremely important 

chiron with can be easily transformed into various products like Corey's lac- 

tone (13) which are essential to prostaglandins synthesis. Also, optically 

pure lactone 3 may be quite a valuable synthon for further synthesis of 

biologically active compounds. 
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