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TEE STEREOCHEMICALLY CONTROLLED BORNER-WITTIG ROUTE TO UNSATURATED ACIDS: 

THE BAEYRR-VILLIGRR -EMENT OFU-(l-Ph2PO-ALKYL)-CYCLOHEXANONRS 

Daniel Levin and Stuart Warren* 

University Chemical Laboratory, Lensfield Road, Cambridge CB2 1EW. 

Lithiated alkyl diphenylphosphine oxides attack cyclic epoxides with high 
stereoselectivity: Baeyer-Villiger rearrangement of the derived ketones gives 
Horner-Wittig intermediates for the synthesis of z unsaturated acids. 

The stereoselective reduction of keto-acids (1) and purification of the 

lactones (2) provides' a route to pure E-isomers of unsaturated acids (3). 

The z-isomers were also prepared by this route from the minor lactones 

erythro-(2) but material conversion was necessarily poor. We now report an 

alternative approach to lactones (2; n=3) which allows high material 

conversion into either the threo or the erythro series from the same starting 

materials. 0 0 
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The lithium derivative of the phosphine oxide (4) attacks cyclopentene or 

cyclohexene oxide with high stereoselectivity at chiral centre C-3, the ratio 

of isomers being 9O:lO for (5a):(5b) and 84:16 for (6a):(6b).3 The diastereo- 

isomers are easily separated by flash chromatography and purified by crystal- 

lisation. Oxidation (NaOCl/HOAc)4 gave the corresponding ketones (7a) and 

(7b) with no epimerisation. The ketone (7a) from the major alcohol (6a) 

epimerises (presumably by enolisation) on standing in HOAc and can be 

converted into the ketone (7b) in 87% yield from (6a) by slow (1 week) 

CryStalliSatiOn from the minimum amount of EtOAc and a trace of HOAc. Thus 

either ketone may be obtained in reasonable yield from (4): (7a) in 63.5% via 

(6a), and (7b) in 62% yield via the unpurified alcohol mixture. 
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Baeye:-Villiger rearrangement on both ketones (7) was stereospecific and 

nearly completely regioselective [24:1 in favour of (aa)] for (7a) giving (8a) 

in 89% yield. However, (7b) gave a 5:3 ratio of the regioisomers (8b) and 

(9b). We suppose this to be a stereoelectronic effect of C-P and C-C sigma 

bond interactions affected by conformation.5 Fortunately, lactone6 (8b) is 

the major isomer from our reduction route1 via (l), and lactone (8a) leads to 

the cis-acid z-(10) by hydrolysis of the lactone and elimination of Ph2P02 
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(9b) could not be separated by 
the Horner-Wittig elimination as 
a Horner-Wittig intermediate only 
(ref. 1) gives E-act-6-enoic acid 
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