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Sunmury : The optically active Bamino alcohols 1 gd 2 derived fmm S-alkylated Lcysteine 3 

and 4 nspectively catalyze the eaantioselective reduction of unsmaical ketones with bwaae. 

The resulting chiral secondary alcohols are obtained in high optical yields up to 100% under 

mildnactionconditions. 

Amino acid-based optically active auxiliaries have often been applied successfully in 

stereoselective synthesis.1 While chiral ligands prepared from proline have been well studied 

over the last decade, qsteine de&ttiveG have heen relatively neglected 

The asymmetric reduction of prochiral ketones aad imines has recently achieved great interest 

in organic chemistry. One of the mme successful methods has been based on the use of borane 

chirally modified by an optically active l&uninc alcohol (often derived from a-amino acids). 
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In the course of our study on the synthesis and application of new chiral auxiliaries derived from 

proteinogenic and non proteinogenic ammo acid&, we prepared two new reduction catalyst 

precumors starting with the sulfur-amtaining amino acid Lcysteine. 
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The new optically active ligands (R)-2-amino-l,l-diphenyl-3-(ethylmercapto)-l-propanol7 1 

and (R)-2-amino- l,l-diphenyl-3-(isopropylmetcapto)-1 -propanoIa 2 were synthesized starting 

from S-ethyl-L-cysteinep 3 and S-isopropyl-L-cystcinc’O 4 respectively in a threestep 

procedure. First, 3 and 4 were converted into the ccnresPonding ethylester hydrochlorides with 

ethanoPthionylchloride. These ethyl carboxylates were added in small portions to the Grignard 

reagent prepared from phenylbromide (6 equiv. in dry ether, 0 “C, than 12h reflux). The 
crystalline uztiary @mine alcohols 1 and 2 were obtained after usual extractive workup in 60- 

70% werall yield. 

The homogenous catalytic reduction of aromatic ketcntes with the in situ formed oxaaaborolidine 

catalysts from 1 and 2 has been investigated. 

1. BHYTHF + 5 mol% catalyst 
2.2N aq. HCl 

* R’ 

aromatic ketone 

In a typical procedure a mixture of the respective ketone in dry THF was slowly added within 

45 min to a solution of the catalyst 1 or 2 (5 mol%) and borane-THF complex in dry THF at 

30°C. After stirring for 3 hours at 30°C the reaction mixture was hydrolyzed with 2N HCI and 

extracted with diethyl ether. The combined organic layers were sucessively washed with 2N 

NaOH and water, dried (MgSO4) and concentrated under reduced pressure. The obtained crude 
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product was distilled under vucuo (Kugelrohr) to afford the corresponding chiral secondary 

alcohol. The optical yields were determined by optical rotation analysis. 

As can b9 seen from Table 1, the chiral catalysts 1 and 2 show a high ability to induce chimlity 

in the target molecules. Especially co-haloacetophenones were reduced to the uxresponding 

carbinols in excellent ee’s up to 100% (entries 2.3.6 und 7). These 2-halo-l-phenylethanols 

could easily converted into optically active phenyloxirane in high optical purity. In comparison, 

the bulkiness of the sulfur-substituent in 1 (Et) respectively 2 (i-Prop) show no significant 

influence on the enantioselectivity of the reaction. 

Table 1. Enantioselective reduction of aromatic ketones with l(5 mol%) and 

2 (5 mol9b) respectively and excess borane in THF. 

chiral seumdmy alcohola) 

entry ketone ciltalyst eeb) [%] co&&nation 

1 acetophenone 1 83 R 

2 cochlomaceqhenone 1 97 S 

3 &xomoaceqhatone 1 100 S 

4 methyl-2-naphthylketone 1 88 R 

5 acetophenone 2 70 R 

6 oxhlomacetophenone 2 100 S 

7 u>-bromoacetqhenone 2 100 S 

8 methyl-2-naphthylketone 2 83 R 

a The isolated yields of the chiral alcohols were 8&95%.- b The ee-values of chiral secondary 

alcohols obtained were calculated tiom specific rotations based on the following maximum 

rotations of each alcohol: [a]? = + 43.1 (c = 7.19, cyclopentane) for (R)-1-phenylethat~oll~, 

IalE = - 48.1 (c = 1.73, cyclohexane) for (R)-2-chloro-1-phenylethanoll~, [a]f = - 39.0 (c = 

8, CHC13) for (R)-2-bromo- 1 -phenylethanol l3. [aIf = + 55.8 (c = 4.8, CHCl3) for (R)-l- 

(naphth-Zyl)ethanoll4. 

In summary, the in situ prepared chiral1,32-oxaxaborolidines from the L-cysteine derivatives 1 

and 2 catalyze the enantoselective reduction ofprochiral ketones and allow efficient aymmeuic 

synthesis of secondary alcohol with high optical purity and predictable configuration. 

Further studies on the preparation and application of new auxiliaries from natural sulfur- 

containing a-amino acids are in pmgtess. 
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