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Abstract: The dioxanone-type acetal 2 from (1 R ,2S )-2-hydroxy-cycle-hexane carboxylic acid 
(1) and pivalaldehyde is dehydrogenated to a derivative 3 of 6-hydroxy-cyclohexene carboxylic 
acid. Highly selective Michael additions and trapping of the resulting enolates with electrophiles 
give single diastereomers 4 and 5 which can be hydrolized to 6-substituted 
2-hydroxy-cyclohexane carboxylic acids of type C and D. 

Yeast reductions of a-substituted j3-ketoesters (equilibrating mixtures of enantiomers) furnish 

f3-hydroxyesters derived from the (R) -precursor (A + B); open-chain, five- and six-ring, 

carbocyclic, bicyclic, and heterocyclic substrates have been employed)2*3), thus providing a 

host of enantiomerically pure starting materials for syntheses. Using the (1 R ,2S )-hydroxyacid 

from 2cyclohexanone carboxylate3), we demonstrate here a methodology 

mono- and dialkylation to give products of type C and D, respectively. 
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The hydroxyacid4a) 1 was condensed 4b) with pivalaldehyde to the bicyclic dioxanone 2 in 90% 

yield and >50:1 selectivity5). Introduction of the double bond by selenation and oxidative 

elimination4c) gave the two possible a&unsaturated carbonyl compounds (6:1), the major 

product 3 was separated by crystallization5) (65% yield from 2; 25 mmol scale). 
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As evident from the content of Table 1, compound 3 turned out to be an excellent Michael 

acceptor for cuprates4d). The products 4a - 4g are formed5) with high selectivity and have all 

the same configuration as evident from the 300 MHz ‘H-NMR spectra: the bridgehead hydrogens 

H-4a (6 2.31-2.42 ppm, dd , 11 and 4 Hz) and H-8a (6 3.754.007), fd , 11 and 4 Hz) are antipe- 

riplanar (tram -fusion of the rings), and the hydrogens on the new stereogenic centers (C-4a and 

C-5) are synclinal. While the configuration at C-5 is the result of kinetic control (axial attack), 

that at the a-carbonyl position may be not4eP8): enolate trapping with electrophiles other than 

protons (see Tab/e I ) leads selectively to products which are tentatively assigned the cis -fused 

structure 5, with a boat conformation of the dioxanone ring (positive NOE between H3C-4a and 

H-2, H-5, and H-8a of 5a, see also data in footnote5)). If this assignment is correct, the 

alkylation has taken place from the (9) -face of the intermediate enolate E, the same steric 

course (rel. topicity Ik -1.2 and Ik -1.4) observed with the corresponding monbcyclic 

enolateg*lO). [As compared to the latter oneg), the bicyclic enolates of type E are much more 

stable towards p-elimination (-60 VS. O’C)]. 
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