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Summary: The osmylation of several 3-substituted cyclopentenes has been studied. A preference for 0~04 
addition syn to an allylic CHR2 substituent is observed. By contrast, bulkier substiments of type 
CMeR, give rise to a striking reversal of selectivity. These results are interpreted in terms of the 
stereodivergent nature of the two differently reactive envelope conformations. 

The understanding of the stereochemical outcome in the osmylation of 3-substituted cyclopentenes is a 

challenging problem. Only a few examples1 have been reported in the literature to date, and no clear trends can 

be formulated yet. 

Trost and coworkers2, for example, have recently shown that osmylation of nitrosulfone 1 takes place with 

complete syn selectivity. Since the opposite preference was observed with KMnO+ the hypothesis of an 

osmium-coordinating nitro group has been put forward (Scheme 1). 
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In order to obtain a deeper insight into this problem, nitrosulfone 23 has been tested as a simpler model. 

Cis-dihydroxylation of 2 under several different conditions gave the expected diastereomeric diols 3 and 4 as 50 

: 50 epimeric mixtures at C- 1’ (Scheme 2: Table 1). 
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The stereochemical assignment of the epimeric mixtures is based upon: 

- Selective crystallization (CDC13) of 3 as a single epimer at C-l’ and subsequent NEt3 mediated re-equilibration 

- NOE difference experiments as shown on scheme 2 
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SCHEME 3 Cis - Dihydroxylation of 3-substituted cyclopentenes a 
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Notes: a] See ref. 4; isolated chemical yields 90-95%. b] Immediate lactonization of the syn diastereomfxs can be obtained by addition of cat. 

PTSOH just before work-up or by dil. HCl washing during work-up. c] NOE diff erence experiments allowed the stereochemical attributions. d] 

Bu3SrZ-i reduction of 3 gave the same major dial of thii exp. e] No lactanization under the conditions described in b. allowed assignment of rhe anti 

stereochemis~. fl KhInOd diiydroxylation gave the same stereochemical result. 

Such a torsional effect, which favors A*over B*, will be at work with 3-CHRz substituted cyclopentenes 

featuring anti HC&.H disposition, since neither x face is particularly hindered.14 

By contrast, in the 3-CMeR2 substituted derivatives, the top face of both conformers is heavily congested. 

As a result, allylic group-reagent steric interactions become dominant and 0~0, addition can proceed only via B. 

Although this model is consistent with the observed results, it should be kept in mind that subtle changes in 

such flexible rings may heavily affect the relative reactivities and populations of the conformers in a rather 

complex way. So for example, the reasons dictating the anri selectivity in the osmylation of 3-heterosubstituted 

cyclopentenes’ have necessarily to be of different nature.lj 

From a synthetic point of view it is worth mentioning that the catalytic osmylations described in scheme 3 

can be performed under virtually anhydrous conditions. Indeed, Me,NO 2H20, although sparingly soluble in 

CH$l, at the beginning of the reaction, is capable of bringing about the osmate oxidation/hydrolysis with 

excellent osmium turnover thereby avoiding the traditional use of H20 as co-solvent. Such a simple but relevant 

modification should prove of value when in-situ diol protection is desired.16 
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