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As&a& Asymmetric borane reduction of a-ketoimtnes with oxmabomlidine catal- hm been studied 
The ee’e of the remdttng atylethanokunnlnes are up to 93% us&g 20 mol% of the cata&st. 

Many g-Amino arylethanol derivatives, such as albuterol 1, terbutahne 2, isoproterenol3 and sotalol 4, 

are well known p-blockers or agonists and used in the treatment of asthma, glaucoma and cardiovascular 

disease. 1 Recent studies have demonstrated that two enantiomers of a chiral drug usually display difEerent 

biological activities.2 Preliminary investigations on the arylethanolamine-tvpe drugs also show the same 

trend.143 Up to date, a few optically pure arylethsnolamine drugs’ have been prepared.4~5~6 The synthetic 

approaches to these compounds include tedious diastereomeric resolution4 or using high-cost reagents or 

lengthy multistep syntheses5 with low overall yields. 5*6 It has been reported that asymmetric hydrogenation of 

a-amino ketones catalyzed by BINAP-Ru complex gives $-amino alcohols with high enantioselectivity.7 

Herein we wish to report a simple and practical method for the synthesis of the optically active ~-amino 

atylethanol compounds from readily available a-ketoimines as shown in Scheme 1. 
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The key transformation of this approach is the asynunetric reduction of prochiral a-ketoimiues with 

borane in the presence of oxazaborolidine catalysts. Although high enantioselectivlty of simple ketones has 

been achieved in asymmetric borane reduction catalyzed by chit-al axazaborolidmes,* a-amino substituted 

ketones give dlsappointedly low ee’s. g So tiu, no methods have beeu reported for the catalytic asymmeb 

reduction of a-ketohuines to give chlral @amino alc&ols. 

Baaed on a literature procedure,l” arylglyoxals prepared Tom acetophenone derivative& were 

converted to the correspondhtg a-ketoimines in good to excelleut yields (75-95%).12.13 Due to the demand of 

optically pure albuterol, a-ketoimine 513 was chosen as a model compound. The asymmetric reduction was 

performed following a literature procedureI with modi6cations (vi& srrpra) and the chemical yields are very 
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3 h. 

E&sed on thy ~~~~ ocher effort MIS dials to mducx~ the daunts of the catalyst. It wm found 

that (S)-aibuteroi with 9345% 8e: uld be obtained with only IQ Mel% catalyst by simultaneous ad&km of 

the ketoimine and borne to the eatiyst solution in toluene at 0 YZ.*l TO expand the utility of the psent 

n&hod, ketoimines 6 and 7 have: prepared and reduced to the cowesponding p-aminoalcohols in hi 

mder similar conditions21 using 20 mol% of catalyst I. 

a. 2Omoi%ofIwas 

other aryletthanolamines has b eveloped. The Qpifimm af the present method is the use o 

accessible a-ketoimines JU starting materials and the subsequent on+step reduction with borane to providr? the 
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desired arylethanolaminea in high &et&al yield and high enantiomeric excess. The reaction is performed in 

catalytic fashion and the oxazaborolidine I proved to be the best cat&~ so far. Free hydroxyl group does not 

interfere with the desired asymmetric induction as demonstrated in the case of the album01 preparation. 

Further studies on mew catalysts, detailed reaction pathway end double asymmetric reduction using chiral a- 

ketoimines are currently in progress. 
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