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ABSTRACT : Chiral allylic 8-hydroxysulfoxides 2 have been hydroxylated by the osmium tetroxi- 
de catalyzed reaction. The reaction can be highly stereoselective depending on the nature of 
the substituant linked to the double bond and the configurations of the sulfoxide and hydro- 
xylic groups. The diastereoselectivity can be as high as 90%. 

We recently reported 192 that optically active allylic 8-hydroxysulfoxides 2 are 

readily prepared in both diastereoisomeric forms by reduction of the corresponding 6-ketosul- 

foxides 1 (scheme Il. - 
We report now in this paper results concerninq osmium tetroxide catalyzed hydroxy- 

lation of the double bond of allylic 8-hydroxysulfoxides 1. 

Osmium tetroxide is probably one of the most powerful reagent to oxidize a double 

bond into a cis diol. Even more interesting is the reaction using a catalytic amount of Os- 

mium tetroxide in presence of N-methylmorpholine N-oxide3 or trimethylamine N-oxide4 as a co- 

oxidant agent. 

Allylic alcohols have already been oxidized by this method 598 . It was shown that 

the hydroxyl group could have a moderate but clear directive effect on the stereochemistry 

of the reaction : the erythro-threo diastereoisomer being the main diastereoisomer. 

Hauser9, has shown also that the hydroxylation of allylic u-aminosulfoxides was 

completely controled by the chirality of the sulfoxide as well as the hydroxylation of cyclic 

allylic @hydroxysulfoximines studied by Johnson 
10 

. 

In this study, the B-hydroxysulfoxides z (RR) and 2 (RS) were prepared according to - -- 
scheme 1. The observed d.e. during the reduction of the corresponding 6-ketosulfoxides 1’1: 

are listed in Table I. The absolute configurations were deduced from the reaction mechanism . 

Furthermore in every case, the RR diastereoisomer 2 presented in NMR a smaller non equiva- - 
lence for the methylene protons o to the sulfoxide than the RS diastereoisomer’. - 
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TARLE I 

Reduction of aZlyZic 8-ketosulfoxides 

I 8-ketosulfoxide 1 R &hydroxysulfoxide 2 - -- 
R Yield% blp DXBAL 

(CHC13, c=l) RS/RR Yield % -- 

a CH3 65 + 2450 94/6 91 

b n-C5H,, 61 + 1770 93/7 96 

’ 'gH5 70 + 278" ) 9515 95 

d T&phytyl 70 + 142" 9515 96 

ZnC12-DIEAL 
1 

Osmylation of optically pure hydroxysulfoxides 2 were performed in a mixture - 

THF/H2D at room temperature with 2 equivalents of trimethylamine N-oxide trihydrate and a 

catalytic amount of Osmium tetroxide (5%). The reaction was shown to he quantitative hv TLC. 
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Scheme A 

Diastereoisomeric excess of the trihydroxysulfones 2 were determined by 'H NMR from 

the signal of H, in the case of 2, 3b and 3d and from the para-tolylmethyl group in the case - - 

of 3c. The absolute configurations wera also deduced from NMR studies and calculated spectra : - 
a small coupling constant of 2 Hz between H,-HZ is consistent with the main conformation of 

the diastereoisomer 3 threo-threo while a large coupling constant of 6 Hz between H,-HZ is - 

consistent with the main conformation of 3 erythro-threo 
11 . 

The diastereoselectivities of the Osmium tetroxide catalyzed reaction of s-hydroxy- 

sulfoxides 2 are listed in Table II. - 

TABLE II 

tiihydrox~sulfones 2 

R From 1 (RS) - From 2 (RR) - 
Yield % Erythro/threo* Yield % Erythro/thre? 

(de %) (de %a) 

a CH3 74 79/21 (58) 70 81/19 (62) 

b n-C5H,, 75 82/18 (64) 74 >95/5 (90) 

c Ph 90 72/28 (44) 90 72/28 (44) 

d R-Phytyl 85 71/29 (42) 86 72/28 (44) 

* Relative configuration Cl-C2. 
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In every case, the main diastereoisomer obtained has the erythro-threo configura- 

tion. It can be noticed from Table II, that in each diastereoisomeric series, Z(RS) and -- 

2(RRl, the presence of a long unsubstituted chain such as n-pentyl increased significantly -- 

the d.e. This effect is much more important in the case of 6-hydroxysulfoxide Zb(RR), indi- -- 

eating that both configurations at sulfur and at the hydroxylic center control the asymmetric 

induction. We obtained indeed from the compound Zb(RR1 only one diastereoisomer 3b erythro- -- - 

threo (the other diastereoisomer could not be detected by 'H NMR). For comparison, the prior 

oxidation of the sulfoxide group into a sulfone in the case of compound 2a(RR), lowered the -- 

diastereoselectivity of the hydroxylation to 30% (26% d.e. was observed from the sulfone 

derived from 2bfRS). A similar result (34% d.e.) was obtained during the hydroxylation of -- 

the parent penten- 01. 

Therefore, osmylation of allylic a-hydroxysulfoiides afforded a stereospecific 

synthesis of optically active triols as long as the two inducing centers have the same abso- 

lute configuration and a long unsubstituted chain substitutes the double bond. 
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