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Abslmct: The reduction qfcthyl2-methyl-3-oxob ntanoate catalyzed by an oxidoreductase from Geotrichum candidum 

olf/ords correqoonding ethyl (2S,3S)-anti-2-methyl-3-hydrox+wwate with excltuiw oVastereo- and enantiosekctivity. 

Optically active 2-methyl-3-hydroxybutanoate is highly versatile chiral synthon, because it contains two 
chiral centers as well as two functional groups that am readily convertible into other function~.~ It is, therefore, 
worthwhile to develop a method for stereoselective synthesis of this compound. In a previous paper, we 
reported that the duction of alkyl2-alkyl-3-oxobutanoate by an enzyme obtained Eom baker’s yeast affords the 
corresponding (2R,3S)-syn-hydroxy ester in an excellent stereoselectivity.2*3*4 However, the method to 
prepare other stereoisomer of this ester has not yet been completed. 

Now, we report a new method for enzymatic stereoselective synthesis of (2S,3S)-a&-hydroxy esters, the 
other diastereomer. It is reported that Georrichum candidum is a good reductant of ethyl 2-methyl-3- 
oxobutanoate to ethyl (2S,3S)-anri-2-methyl-3-hydroxybutanoate, although stereoselectivity is not satisfactoty.’ 
Therefore, we attempted to isolate an enzyme fmm G. condidum that produce8 an &-hydroxy ester. 

OxidoreduW from G.can&dwn p 0 . 

NADP+ >^r 
06 

Anti-(2S,3S) 

Gluconolactone 
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1 Glucose 

Enzymes were isolated from G. cundidum6 (180 g) suspended in 100 ml of base buffer,7 as reported 
previously far the isolation of enzymes from baker’s yeast * The active fractions’ were collected through anion 
exchange column chromatography packed with DEAE-Toy-650 and concentnued to catalyze the reduction 
of keto esters at 30 OC to furnish the unzi-hydroxy ester with 95% d.e. (diastc~mer excess).” 

Fur further purifl&on, the enzyme solution containing 20% ammonium sulfate was subjected to column 
chromatography on Butyl-Toyopearl650 equilibrated with 20 mM Tris-HCl buffer @H 7.0) containing 20% 
ammonium s&ate. The active traction8 were collected and concentrated, and the enzyme solution containing 
10% glycerol was stared at -20 OC. All purlfrcation steps were run at 4 “C unle8s otherwise specified 

With the enzyme solution thus obtained, ethyl 2-methyl-3-oxobutanoate was reduced at 30 ‘X!. After 
usual extraction, the diastereomeric ratio and yield of the reaction were determined on GLC.” Enantiomeric 
purity of the anti product was measured by GLC on a Chiidex G-TA capillary column. ‘**13 The result8 and 
conditions am listed in Table 1. 

Glucose and glucose dehydrogenase (GDH) were employed to regenerate NADPH from NADP+. It was 
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confinned that this enzyme reduces the substrate diastem and enantioselectively. However the effkiency 
from the lcaction was found to be unsatisfactory in 50 mM Tris-HCl buffer, and the yields wert 6669%. At 
the same time, it was observed that pH of the solution decreases as the reaction proceeds. Therefore, the 
comxntrationoftheb~wa9~to100mMinordcra,LteppHofthtsolutionconstantthroughoutthe 
reaction, and it was found that chemical yield of the hydmxy ester was kreased up to 88%. When the reaction 
was run in 100 mM Bis-Tris-HCl buffer, which has lower pKa than Tris, the chemical yield was improved to 
93% without loss of L.C.. 

Now, we have succeeded in developing a device to obtain (2R,3S)-syn- and (2,S,3S)-anti-2-methyl-3- 
hydroxybutanoate in pure isomers, ~spcctively, out of four possible stereoisomers. We will soon report 
detsiled pmcedum far the purification of enzyme. 

Table 1. Reduction of Ethyl 2-Methyl-3-oxobutanoatta) 

Enzymt Buffer ‘) l-ii d.e.d) e.e.e) Yield’) 
Solution @I) b, (h) (%) (%) (%) 

550 50mM Tris-HCl 24 98 95 66 
48 >99 94 69 

500 100 mM Tris-HCl 24 99 95 88 
500 100mM Bis-Tris -HCl @ 24 >99 92 93 

a) Conditions: 15 mM Substrate (0.5 mmol), NADPH 20 mg, GDH 10 units, Glucose 2 mmol. 
b, 500 fl of the solution is equivalent to 1.2 units at 15 mM of substrate concentration. ‘) pH 7.0 
d, For anti stereomer. e, For (2&3s)-ati-isomer. 0 Yield was determined on GLC analysis. 
@ Bis(2-hydroxyethyl)iminotris(hydroxymethyl)-methane hydrogen chknide buffet, pKa (= 6.46 at 
2PC) is lower than Tris. ((trishy~xymethyl)aminomethane). 
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