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Abstract: The reduction of homochii P_enamino esters 1 with sodium triacetoxybomhydride, 
which occurs with good diastemo- and enantioselectivity in the p-amino esters 2. is described. 
This procedure allows a straightforward preparation of compounds with known biological 
activity. 

The past few years have seen a growing interest in ~-amino acids1 which are important intetmediates for 

the synthesis of compounds of pharmaceutical interest and are constituents of natural products such as 

terpenes, alkaloids, peptides and ~lactam antibiotics. Although several methods have been described in the 

literature for the synthesis of racemic compounds, only a few methods have been reported for the preparadon 

of homochii p-amino acids. New procedures for their enantioselective synthesis2 have been made by the 

transformation of chiral pool material, the use of chiral auxiliaries in the Michael additions of homochiral 

lithium amides to a$-unsaturated carboxylic acid equivalents, the additions of homochiral enolates to imines 

or the enantioselective hydrogenation of prochiral3-amino acrylic acid derivatives in the presence of chiral 

catalyst. 

In the course of our studies on the synthesis of functionalized enaminones and their reactivity,3 we have 

found that the ~enamino esters can be easily reduced to p-amino esters.4 The chemoselective reduction is 

realized with sodium triacetoxyborohydride in acetic acid and is highly diastereoselective in the case of a- 

alkylated-~namino esters. Now we describe the reduction of homochiral p-enamino esters 1 with the sodium 

triacetoxyborohydride which occurs with good diastetno- and enantioselectivity in the &amino esters 2. 
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Hydrogenolysablc cheap (R)-a-methylbenzylamine, commercially available in both the homochiral forms, 

is chosen for the preparation of the starting P-enamino esters which occurs by a simple condensation with the 

corresponding @keto esters. 

This procedure is not applicable to P-enamino ketones which are generally resistant to these reductive 

conditions. In a typical procedure, a solution of sodium triacetoxyborohyd was prepand by addition of 

NaFX-34 (0.34 g. 9.0 mmol) to glacial acetic acid (5 mL) while keeping the temperature between 10-20 T. After 

the Hz evolution had ceased (30 min) CH3CN (5 mL) was added and the temperature was lowered co 0 ‘C! (ice 

bath). The ~namino ester (3.0 mmol) was added in one portion and the reaction stir& for l-3 hours at 0 “C. 

Then the maction mixture was neutdised with NazCG3 saturated aq. solution and extracted with C!Hflz. The 

organic layer, dried and evaporated. provides a residue which is analysed by GC-MS or HPLC-MS for the 

determination of the yields of all the diastereoisomeric p-amino esters obtained. Pure stereoisomers were 

obtained by flash chromatography or by preparative HPLC with silica gel (10-20 % ethyl acetate on hexane as 

Tablel. Reduction of homochiral kenamino ester 1 to p-amino ester 2. 
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l R* = (R)-1-Phenylethyl. b Determined by GC-MS or HPLC-MS on the mixture reaction befe purification. 
E Yields refer to pure isolated compounds. dAll [a]$0 were measured for solution in 95% ethanol unless 
OrbeWise stated. 
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eluent). Yields of isolated pure @mine esters are reported in the table. All the compounds show analytical and 

spectroscopic data in agreement with the structure reported and with the literature data. The attribution of the 

absolute configuration for the new B-amino esters is made converting them to derivatives whose absolute 

configuration is known in the literature and by the comparison of the [a]#, as reported in the respective 

notes. 

This procedure allows good yields in the isolated homochiral P-amino esters by simple chromatographic 

separation of the reaction mixture (see Table 1) although moderate asymmetric inductions (d.c.) were 

observed for this reaction. The reduction is fast in spite of the mild reaction conditions, easy to perform, 

inexpensive and the readily available reagents and starting materials, in both the homochiral forms, provide a 

convenient asymmetric entry to p-amino esters. 

It is noteworthy that this procedure allows the convenient preparation of compounds of known biological 

activity as the homochiral pyrmlidlnes 2f,g which present insecticidal properties.* The cispentacin [(lR,29-2- 

aminocyclopentane-l-carboxylic acid], with a powerful antifungal properties,6 can be directly obtained by the 

hydrogenolysis of the enantiomer of the @unino ester 2c obtained in the entry 3. 

As explained in a previous article4 the reduction proceeds through an enolester-diacetoxyboroydricle 

complex 4. The asymmetric induction, observed for the substrates examined, can be rationalised examining the 

more stable conformer for the supposed enolester-diacetoxyboroydride complex intermediate 4 which is 

depicted in the following scheme. The intramolecular reduction of the immonlum function of the intermed& 4 

from the front side (the less hindered diastereotopic face) affords the p-amino enolester-borane complex 5 

which upon acidolysis (AcOH) gives the &amino ester 2. 

1 
NaHB(OA& Ph 
AcOH I MeCN 

Ph 
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2 

In conclusion a new convenient procedure for the stereoselective reduction of p-enamino esters to 

homochiral gamin0 esters is reported. Work is now in progress to a better understanding of the mechanism 

and the study of the potentialities of this reaction. 
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