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Abstract : Methyl and t-butyl (I and 6’) 3-hydroxybutymtes wete prepared 
by stereoselective reduction of (R) 4-~-to~~uljinyll-J-axobutymte, tzadily 
avaikable in one step from (-J(S) menthylp-toluene @inate. 

Optically active 3-hydmxybutyric acid is a very useful chiral building block for natural product 
synthesis. Many applications have been reported in the literam : (S)(+) sab~tol~~, (R)(-) 
lavandulollb, (RR) pyrenophot@, colletodiolld, (RR)(-) @amimycinld, (R)(+) mcifeiolidele, 
griseoviridinlf, carbomycin Big, acosamineth, cladospolide A”. 

In all these syntheses, (R)3-hydmxybutytic acid was obtained either by optical cesolutior$ or 
fmm the biopolymer PHB3, aGd the (S) enantiomer by yeast reduction of aced. Only one 
asymmetric synthesis of methyl 3-hydmxybutymte was reported by Noyori~. based on the 
asymme& hydrogenation of methyl 3-ketobutyrate. 

We report in this paper the asymmetric synthesis of methyl and t-butyl (R) and (S) 3- 
hydmxybutyrates based on the stereoselective reduction of optically active methyl and t-butyl (R) 4- 
[p-tolylsulfinyll-3-oxobutyrates la and lb, which can be prepared in one step from (S)(-) menthyl 
ptoluenesulfinate and commercially available methyl and t-butyl mtes. 

We found that (RI 4-sulfinyl-3-oxobutyric esters 1 could be readily prepared, at -78’C, in high 
yields (88 to 92%) from (4(S) menthyl ptoluenes~lfiite~ and the dianion of the corresponding 
acetoacetate, obtained with LDA in THF at O’C. It was shown by 1H NMR that in CDCl3 the 
cafbonyl in 1 was partially enoliizd (about 30%) : the AB pattem at 3.97 ppm corresponding to the 
methyl- group a to the sulfoxide was partially replaced by a singlet at 5.1 ppm due to one vinylic 
hydrogeh ,,,’ 
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a) R=Me. 88%. mp 83-4” 
[c&, +231 

b) R=tBu, 92%. mp 5.5-6” 
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a) R=Me, 6%, de>95%, mp 81-2” 
[a]D +2,ti k=2) 

b) R=tBu, 78%. d-95%, mp 92-3” 
[a]D +191 (c=O.8) 

3 

a) R=Me, 60%. 78% de 
after ~rystallkation in ether: 
mp 72-3”. [a]D +160 (c=1.3) 

b) R=tBu, 68%. 90% de 
after ceuyswkon in ether: 
mp 84-Y, [aID +126 

a) R=Me, 90%. [aID -47 

(lit.% [a]D -48). 97% ee. 
b) R=tESu, 82%, [aID -36 

(lit.3b [a]D -36). 

a) R=Me, 81%, IaID +47 
97% ee. 

b) R-+Bu, 85%, [aID -35 
98% ee. 

vie&& aregiven for isolatedproducts, all IajD in CHCI, , at c=l unless otherwise indicated 
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The reduction of the &ketosulfoxides 1 was canied out by the method we already described’. 
With DIBAL in THF, (SR) 8-hydmxysulfoxides 2a and 2b were obtained in 69% and 78% 
respectively. A diasteteoselectivity, higher than 95%, was determined by proton NMR from the 
methoxy singlet in 2a and from the methylene group a to the ester group in 2b [giving a doublet in 
the (SR) diasteteomer and an AB pattern in the (RR) diastereomer]8. Desulfurization with Raney 
Nickel gave methyl (R)(-) 3-hydroxybutyrate 4a in 90% yield and t-butyl (R)(-) 3-hydtoxybutyrate 
4b in 8% yield. The optical rotation of these known hydmxyestets confirm their high optical purity 
and absolute configuration3b. 

Reduction of 1 with DIBAL in presence of zinc chloride yielded the (RR) Bhydroxysulfoxides 3a 
and 3b respectively in 60 and 68% yield and 78 and 90% de9. The lower de observed in that cases 
could be due to a competitive chelation of the sulfinyl oxygen and the ester group in the chelate 
formed with zinc chloride7. This competition is however less efficient in the case of the bulky t- 
butyl ester. One recrystallization in ether gave optically pure P_hydroxysulfoxides 3, as shown by 
NMR. Finally desulfurization of 3a and 3b lead to methyl and t-butyl (S)(+) 3-hydroxybutyrates in 
more than 80% yield. 

It can be noted also that the chemical yields for the reduction step with DIBAL or ZnC12/DIBAL 
am not as high as usual and that always some starting &ketosulfoxide is recovered (between 15 to 
20%). This is probably due to the presence of some enolixed &ketosulfoxide as we mentioned 
earlier, which is not reduced in the reaction conditions, being quenched immediately by DIBAL as 
an aluminium salt. 

In conclusion the method we described in this paper allowed the preparation of optically pure t- 
butyl (R) 3-hyrhoxybutyrate in 3 steps from t-butyl acetoacetate. For the (S) enantiomer one 
recrystallisation of the Shydmxysulfoxide 3b in ether is necessary to get the optically pute isomer. 
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