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Abstract:. Conflicting literature reports dealing with the stereochemistry of the 
cyclohexanone formed from the Michael reaction of dibenzalacetono with 
dimethyl malonate have been resolved by X-ray structure analysis. The 
compound is the trans isomer with a twist conformation. 
© 1997 Elsevier Science Ltd. All tights reserved. 

This report concerns the stereoehemistry of the cyclohexanone formed from the Michael reaction of dimethyl 

malonate with dibenzalacetone. An early study of this combination was reported by Kohler, I who expanded upon work by 

Borsche 2 to correctly identify the product as a dimethyl 2,6-diphenyl-4-oxocyclohexane-l,l-dicarboxylate (1) with 

undetermined stereochemistry. 
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In 1973 Otto 3 revisited Kohler's work and concluded that the product was the me.so isomer in which the phenyl 

groups occupy equatorial positions. One of us (ATR) investigated this oxo diester in 19824 and naively assumed that the 

product was the meso, as stated by Otto, in spite of 13(2 NMR data which clearly indicated that the ester carbonyl carbons are 

homotopic, as are the ester methyl carbons. At the same time in 1982, Theobald 5 clarified the situation by suggesting that 

this Michael product was the dl pair which adopts a twist conformation with the phenyl groups in quasi-equat~'ial positions. 

The ste~3chemistry of the oxo diester seemed to be settled by Theobald's work. 

Papers by Reddy in 1992, however, again confounded the stereoehemistry issue. Two sepm-ate signals for the 

carbonyl carbons of the ester groups were reported6 in the 8 165 region of the 13(2 NMR spectrum and separate methyl 

alnglets were observed at ca. 8 3.4 in the IH NMR spectrum. Another paper7 repeated the diastereotopic ester group theory 

and iueorrectly assigned the methyl absorption at 8 51.86 ( 13(2 NMR) to C-2 (C-6). The assumption of cis stereuehemistry 

was carried forward in a subsequent study of the synthesis of spiropytimidines.s 

In order to settle the issue we have recorded the IH NMR spectrum at 500 MHz and the 13(2 NMR spectrum at 125 

MHz of 1.9 The results were virtually identical to those reported earlier 4 and confu'med the homotopic relationship of the 

ester groups in a trans/twist arrangement. The carbonyl carbon signal at 8 169.7 exhibited a singlet even at -40 "C. 

The stereochemistry was detm'mined unambiguously by X-ray crystallography 10 which clearly shows the oxo 

diester to be the Irans isomer with a twist conformation (Figure 1). 
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Figure 1. ORTF_,P Representation of the X.ray Model of I Without Hydrogens. 

The cis (or mcsu) isomer of 1 remains unknown. We continue to examine related Michael reactions in order to 

determine the correct stcreochemisury of 2,6-diaryl-4-oxo-cyclohexanes which bear identical or dissimilar groups at C- 

1.1,4.11,12.13.14 
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