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The reactions of (sb,J&) and (&,W)-2-p-tolylsulfinylcyclohexanones with AlMes/ZnClz only 
yield the cyclohexylmethylcarbinols with R configuration at hydroxylic carbon. The 
(&,z?z2,W)-1-methy1-2-pto1y1su1finy1cyc1opentano1 was the only compound obtained in the 
reaction of Me&l with both epimeric 2-p-tolylsulfinylcyclopentanones. The d-e. of both 
reactions are higher than 96%. 

The high stereoselectivity observed in the DIBAL and DIBAL/ZnClz reductions of 2-p 

tolylsulfinylcyclohexanones was explained by assuming an intramolecular hydride transfer 

from a species involving the association between the aluminium and the sulfinyl group.il* 

The great interest of the chiral cyclic methylcarbinols and the similarity between DIBAL and 

AlMe3, prompted us to study the AlMe and AlMea/ZnClz reactions with chiral 2-p 

tolylsulfinylcyclohexanones and cyclopentanones, in order to obtain these alcohols. In the 

present paper we report the good chemical yields and the high stereoselection obtained in 

these reactions, which contrast with the results shown in the only so far reported paper, 

concerning the diastereoselective addition of Meti1 to acyclic i3-ketosulfoxides,3 where long 

reaction times were required to obtain moderated yields and low diastereomeric excesses. 

The addition of a toluene4 solution of (&,J&)-2-p-tolylsulfinylcyclohexanone1~5 ltoa 

2M hexane solution of AlMe (4 eq.) at room temperature (the order in the reagent addition 

is critical to get high yields6, afforded in 15 minutes a 80:20 mixture (95% yield) of two 

methylcarbinols, 3 and 4, 7 that were easily separated by column chromatography (eluent 

ethyl acetate-hexane 2:l). The same 3:4 ratio was obtained starting from a 75:25 mixture of 

epimeric ketosulfoxides 1 and 2 (Rz,R~).~*~ In the presence of ZnClz, compound 1 gave only 

alcohol 3 (94% yield in 15 minutes, r.t.), whereas the 75:25 mixture of 1 and 2 afforded 3 and 

5’ in the same 75:25 ratio (95% yield), which were also separated by chromatography. This 

high reactivity contrasted with that reported for acyclic ketosulfoxides,3 and could be 

attributed to the differences in the experimental conditions used in both cases. All these 

results are collected in Scheme 1. The enantiomeric purity of 3, 4 and 5 (>97%) was 

established by IH-nmr (200 MHe) using Eu(tfc)3 , which required the study of the racemic 

substrates. 

Assuming that sulfur configuration was not affected by experimental conditions and 

taking into account that the reactions of 1 and 2 are stereospecific in the presence of ZnCla 

(entries 3 and 4 in Scheme l), the absolute configurations of 3, 4 and 5 could be established 

by chemical correlations (the sulfones obtained by MCPBA oxidation of sulfoxides 3 and 5 
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Figure 1. ORTEP plot of one molecule of 8 in the solid state. Ellipsoids are scaled to enclose 
50% of the electronic density. Hydrogen atoms have arbitrary radies. 

Once established the configuration of all hydroxysulfoxides, we can state that the 

chirality induced at C-l in the AlMes/ZnClz additions to 2-sulfinylcyclohexanones only 

depends on the sulfur configuration [in the case of our (&)-sulfoxides, (A)-carbinols were 

obtained], and is independent of that on c-2. The results obtained for 2- 

sulfinylcyclopentanones suggested that the equilibration of epimers 6 and 7 was taking place 

as a previous stage of the methylation. In addition, the methylation was less 

stereoselectivel” than in the case of cyclohexanone derivatives (yielding a mixture of the 

four possible carbinols, see entries 7-10). The different behaviour of cyclopentanone with 

respect to the cyclohexanone derivatives must be due to differences in steric hindrance and 

torsional strain for the axial and equatorial approaches respectively, imposed by the size of 

the ring in both cases. 

The results obtained in the absence of ZnClz indicate that C-2 epimerization of 6- 

ketosulfoxides [l and 2, 6 and 7 (entries 1, 2, 5 and S)] is also occurring. The only products 

obtained from these epimerized mixtures result from the reaction of (S&I&) diastereomers 1 

and 6 respectively. The high stereoselectivity observed (specially in cyclopentanone 

derivatives) suggests an intramolecular transfer of the methyl group, like that of the 

hydride in DIBAL reductions, but the fact that the reagent approach takes place from a 

different face of the carbonyl group in both processes, inducing the opposite configuration 

at C(l), indicates that the stereochemical course is not identical for both reactions. 

In conclusion, the high chemical yields and diastereomeric excesses obtained in 

reactions of AlMes/ZnClz with chiral 2-p-tolylsulfinylcyclohexanones, and those of AlMe with 

cyclopentanone derivatives, suggest that these reactions might became a useful way to 

obtain chiral tertiary methylcarbinols with R configuration, starting from cyclic (16)-B- 

ketosulfoxides, (the S configuration of the carbinols would require to start from the (Se.)-B- 

ketosulfoxides) similarly to their DIBAL and DIBAL/ZnClz reductions allowing the synthesis of 

the corresponding secondary alcohols. We are now studying the application of these 

reactions to other cyclic and acyclic substrates in order to extend their synthetic scope and 

to understand their stereochemical course. 
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subsequent calculations. The structure, solved by the heavy atom method using Enraf-Nonius 
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