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Abstrucf: Bakers’ yeast ceU-fret extract was found to reduce 1-acetoxy-2-akmoncs to (S)-l- 
acetoxy-2alkanols in 59 - 88% yield and 95 - ~99% cc by use of a catalytic amount of 
NADPH with giucdsc as a hydride source and without addition of any enzyme for the 
CofacIor regeneration. 

Bakers’ yeast reduction is known as a practical synthetic method for pmparing various chit-al 

intermediatcs,l as typicauy demonstrated by tbe asymmetric rcch~ction of ethyl 3-oxobutanoate to (Q-3- 

hydroxybutanoatt.2 This reduction, however, seems to need improvement in comparison with abiological 

catalytic asymmetric hydrogenation using BINAP-Ru(II) cornple~cs.~~~ Then, development of mrvel 

methods for syntksiiing useful chiml synthons by the aid of bakers’ yeast is awaited in recent years. 

Herein we wish to report a novel and efficient pcrformarx~ of bakers’ yeast that the yeast a& 

free extract mduccs 1-acctoxy-2-alkanoncs (1) to (S)-1-acctoxy-Akanols (2) cnantiaaelcctively aa the 

sole product in 95 - ~99% cc and 59 - 88% yield5 (Table 1). 

Table 1. Asymmetric Reduction of l-Acctoxy-hlkanones (1) m I-Acetoxy-2- 
alkanols (2) with Rcgmmtiq NADPH by Use of Bakers’ Yeart Cell-Free Rxtr&t * 

RCOCHzOAc (1) RCHOHCH20Ac (2) ~~~~~~~~~~_~*-_I~. _----- -~~~~~~~_~_~____.~~~~~~~~~~~~~~~~~~ 
R time(h) % yieldb % ccc R/Sd [a]&, c#Ic&) 

: $$ 
6 59 >99 s +2O.o (1.65) 
8 62 >99 S +11.3 (1.67) 

: 
n-C3H7 8 78 99 s +7.34 (1.88) 
n-v9 9 82 95 s +7.08 (1.55) 

f 
n-CSHr1 10 

: z s 
+6.74 (1.78) 

n-C6H13 10 +4.89 (1.62) 
g n-C7Hrs 14 83 99 s +3.94 (1.88) 

a) To a mixhn~ d the sebetrate (1) (1 mmol) end NADPH (10 pmol) WPB edded ghxose 
(3 mmol) and ce&fsxe extract (60 ml, 3Og d ye&) with stirring at 35 %. b) ‘IEe yields 

ioclude the yields of 1fmigmte.d pnxhc& (S&Z-ecetoxy-l-alkenols (5-15%). We am6rmed thet 

2-ecetoq1-pentenol tbw3 obtahed ws identical with l-acetoxy-2pentenol (2c) with reepecl 

toamfigemtkmandensn(iomericexc.ess c)DekrmhibyosSngSOOMHzNhIRspectmd 

MTPA estess. d) Dehmkd by use of [a]D veiees. 

l’be products, (S)-alcohols, possess the antipodal configuration to (R)-1,2-alkanediois obtained from 

the amventional yeast reduction of l-hydroxy-2-alkanones. 6 By use of the fermenting bakers’ yeast, 1 
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was reduced to (‘Q-2 in high purity of 95 - ~99% ee with somewhat low (41- 65%) yield, inevitably 

zux!umpanied by (~~l~~io~ as byproduct in low (53 - 89%) ce with 7 -34% yield.’ Thus, use 

of the c&free extmat has ma&ad sign&ant improvcmcnts @Ihe high ef6cicnq of the ceII&-ee extract 

is derived from 1) au NADPH rcgenerathrg system using ghrwsc as a hybrids tumrca and 2) i&ii&ion 

of hydrolysis of the raxtrtta 1 and 2. 

EnzymecaEalyzcd asymmetric reductions coupled with an ezqmatic NAD(P)H rugcncmting system 

am inumssiiy z&&llg interest in view of pquative cxgsrlic chcmistry.~ In gancraI, buth of 

umymes for reduction of substrate and for regeneration of the co&&or were obt&cd 
. 

commem& y or 
~~~~~~I~~.~~~~ rne~~~~~~~~~~ 

cnxymes and requires no enzyme for the caf&ctor regeneration. This Is the m enxyme- 

cattdyxed asymmetric reduction using bakers’ yeast as enzyme source. To the best of authors’ 

knowledge, such an NADPH regencmting system using glucose has never been reported. 
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