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Abstract: Butane-2,3-dioi was convezted into the (2R, 3RMacetaM 5 with 91% de and ~48% ee on 
estcxifkation with vinyl acetate catiysed by the lipase fmm Pseudomonasf (Anuno PI. 

Enantiomerically pure l&diols a of considerable interest for +ny a 
of optiay active macromakzules, as auxikies for the pqamhon 

op9llicationn,, for exampte in the synth$s 
bldentate hgands and In the synthesis of 

organometallic catalysts. ?ktiaUy protected polyois or their simple derivatives are important starting materials 
for the synthesis of various Ernst useful in medicine, industry and biology as ~~~b~ agents?t 
fur&i&s,2 biosmfactantd etc. 

Es~y~o~s { estemses and lipases) are well known for their abiity to ~ff~ntia~ between enMtio~ 
alcohols and esters.4 We have recently used the lipases from porcine pancreas and CuMjdu Cyrindtacea 
(Candida rugoso) to study regiosektivity in es&m&k nzactions involving 1.2-diols.5 We here report a method 
for obtaining the diacetate 5 of (2R, 3R)-butane-2,3diol of high optical purity from a commercial mixture of 
mew-, I, and racemic, 2, butane-2.3.dioi (Scald. 

R’=H,R2-Ae 
cd!“-&R*=H 

SChcme 

Ln a general procedure, to a mixture of the die! (0.19) lud vinyI acetaa: (0.18 cm3} in &rf-butyl methyl ethez 
(15 cnG) was added Iipasc P (0.2 g), The mixture was stimd at 20*C and the reaction waS monitored @ g.LC. 
and t1.c. When the diol was essentially consumed. the mixtunz was filtered and the solvent was evaporated 
under reduca! pressure. The product rnixturz was separated by flash chromatography ~A~~~~~ 
(b.p. 40-60”) 1:9 ( Y/@). A pqarative reaclion was carried out in the same way on a 7 g s&e. 
The diacetate fraction ( >90% yield based on the content of (R&isomer in the starting mixture) was found to 
consist of the (R, R)-diaceu@ 5 of >98% ee and 91% de ([a]$146 (c 2.1. ClKl3)) as de- by ehiral 
g.1.c. using a 3-acetyi-2,6-&-0-butyl-wyclodextrin cohunn (Fig. lb). The absolute coa6guratio11 of the 
PfoduawafestaMishedby~~of~mrucgkJaad~~matuislobtaiaaiby~etibncd 
coinm&aIly available @t&a] @IL ~Hutane-23dioL 
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Figure 1. Chiral g.1.c. of diacetates of butane-2Jdiol. 

a) Diacetate mixture from ncetylation of a comme&al 
mixture of meso- and racemic butane-2$-diol. 

b) Diacetate mixture from esterification of the mixture 
of butane-2,3-dial enantiomers using vinyl acetate 
as acyl donor and catalysed by lipase P. 

H-3 (Fig. 2). If all of the (2R. 3R)diol had been converted into diacetate 5, the ratio expected would have been 
2.41 confiig that essentially all of the (2R, 3R)diol had been converted into diacetate. 
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Figure 2. Partial n.m.r. spectra of the monoacetate fraction from the lipase-catalysed esterification of a mixture 
of mesu- and racemic butane-2,3diol, and the monoacetate obtained by acetylation (#@O/C5H5N) of authentic 
(2R, 3R)-butane-2.3~diol. In each case, the downfield groups of signals are attributable to H-2 and the upfield 
groups to H-3. 

The monoacetate of the ohiral diol was clearly the (2s. 3s)-enantiomer. The absolute configuration of the 
monoacemte of the meso-diol remains to be deuxmined. 

Lipase P thus demonstrates enantio- and diastereoselectivity of an unusually high order in its catalysis of the 
esterification of stereoisomers of butane-2,3diol. 
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Eased from Flu@ ~99% pure. 
The lH nmr. spectra were determined for solutions in C& using a Bruker ACF (250 MHZ) spectrometer. 
For the (2R, 3R)diacetat.e 5: dH 1.02 (d, 6 H, 2 x CH3), 1.70 (s, 6 H, 2 x CH3C&), 5.02 (m, 2 H, 2 x 
CHO). 


