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Absiracl: Kinetic resolution of (2,4-hexadien-l-al)Fe(CO)3 and asymmetric redaction of (2,4-hexadien-1,6- 
diai)Fe(CO)s using bakers yeast proceed with high efficiency and enantioselectivity. 

@iene)Fe(CO)g complexes continue to attract attention as chiral synthons in asymmetric synthesis,(t) 

and in particular, formyl substituted complexes have been applied recently to the preparation of leukotriene 

analogues.@) Though homochiral materials have been prepared by conventional resolution procedures,@) 

we are aware of only one example of an enzymatic kinetic resolution,(4) namely the pig liver esterase 

catalysed hydrolysis of (2-ethoxycarbonylbuta-1,3_diene)Fe(CO)g. We wish to report here the first 

examples of reductive kinetic resolution and generation of planar chirality in the (diene)Fe(CO)j series using 

bakers yeast, a reagent which interacts selectively with a wide range of substrate@ and which has recently 

been applied to kinetic resolution in the (arene)Cr(CO)g series.@ 

The results are presented in Scheme 1. Thus, reduction of (1) to ca. 60% completion(7) provides 

homochiral aldehyde together with the alcohol (2) of 78% enantiomeric excess. The alcohol may be 

reconverted to aldehyde in good yield by Swem oxidation. Reduction of the meso complex (3)(a) with 

bakers yeast(g) provides the hemialcohol (4) in good yield and high enantiomeric excess. This type of 

generation of planar chirality (chemic&o) or enzymati& I)) is rare in organometallic chemistry. 
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The absolute configurations are those shown in Scheme 1, and are based on a comparison of 

optical rotation and circular dichroism spectra with samples of known conf?guration.(l2) 

The results thus demonstrate the possibility of efficient bioconversion in the (diene)Fe(C0)3 series; 

extension of this work to other substrates and other enzymatic systems is currently under investigation. 

We thank the British Council (Alliance) and the C.N.R.S. for support of this work. 
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To degassed water (100 ml) was added bakers yeast (10 g) and glucose (2.5 g). After equilibration at 

25“C for 30 minutes, complex (1) (280 mg, 1.2 mmol) dissolved in ethanol (2 mJ) was added and the 

mixture stirred for 1.5 hours until tic indicated approximately 50% conversion. The mixture was 

extracted with diethyl ether (5 x 200 ml) and dried over MgS04. After removal of solvent , 

preparative tic yielded (1) (90 mg, 32%) and (2) (150 mg, 53%). The optical purity of (1) was 

judged to be >99% (aldehydc resonance, tis[3-(heptafluompropylhydroxymethylene)-(+)- 

camphorato]europium() while (2) was analysed using chiral hplc (Chiralcell O.J. 0.5 column). 

Prepared from (dimethylmuconate) Fe@)3 by DIBAL reduction and Swem oxidation. 

Complex (3) (250 mg, 1 mmol) dissolved in ethanoJ/dioxane (2:1, 3 ml) was added to bakers yeast 

prepared as above and stirred at 25’C for 3 hours.’ The reaction was stopped at the first appearance of 

(2,4-hexadien- 1,6diol)Fe(CG)~. Purification as above yielded (4) (200 mg, 80%) whose e.e. was 

judged by nmr (aldehyde resonance, tris[3-(heptafluoropmpylhydroxymethylene)-(+)- 

camphorato]eurepium(III). A single crystallization yields homochiral material. 
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