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Abstrack Enantiomerically pure 2,2-disubstituted 2-amino-ethands are prepared in 65 - 99% yield by 

reduction of a,a-disubstituted amino acid amides using liquid sodium metal in ret7uxing 1-pfopanol. 

Chiral amino alcohols are versatile starting materials in asymmetric synthesis’ and for the synthesis 

of biologically actiie compounds’. In general the P-substituted 2-amino&hanols are readily prepared by 

reduction of amino acids or their corresponding esters by LiiIH,. BH,, or NaBH, either in combination 

with a protic or a Lewis acid3.4. 2,2_Disubstiiuted P-amino-ethanols are less frequently mentioned in 

literature despite the fact these amino alcohols too, are of interest for new pharmaceuticals like 

Fedotozine tartrate and Cericlamine hydrochlotide6. 

We wish to report here our results on the synthesis of this type of amino alcohol by a new method, 

namely by reduction of enantiomerically pure amino acid amides using liquid sodium metal in refluxing 

alcohols. Mono- and disubstiiuted amino acid amides are readily available in high enantiomeric 

excesses by enzymatic methods’. 

In the course of our studies on chiral 1,2diamines from amino acid amides our attention was drawn 

to a recent article by Chattejee et al*. In the reduction of amides using sodium, amines were isolated 

as the sole product. The formation of mixtures of alcohols and amines has also been described 

howeve?. We used liquid sodium metal in refluxing I-propanol for the reduction of amino acid amides 

but to our suprise no 1,2diamine was formed and only amino alcohols were isolated”. 
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Although the reduction of amino acid amides containing an u-hydrogen proceeded in only moderate 

yields and with extensive racemization, the yields with a.udisubstituted amino acid amides were nearty 

quantitative. In addition, no racembation was observed. Diirent solvents were tested in this reduction 

(e.g. THF, dioxane, liquid NH,, NHJMeOH, EtOH, l-propanol, P-propanot, 1-butanol and t-butanot). 

Complete conversion was only achieved when sodium in refluxing l-pmpanol (97°C) was used. Under 

these conditions 5-6 equivalents of sodium metal am sufficient to accomplish the reduction in 15 to 60 

minutes. Although 1-butanol can bs used the reduction is more sluggish and more sodium is needed. 

In a typical experiment 56 mmol of the amino acid amide is dissolved in 80-100 ml of 1-propanol. 

This solution was heated to reflux under a nitrogen atmosphere and 300 mmol of sodium metal added 

in portions over a period of 15 minutes. The sodium was completely dissolved after refluxing for an 

additional hour (ammonia is liberated from the cooler). After cooling, 10 ml of water was added and the 

solution concentrated in wacuo. The residue was dissolved in water and extracted with CH,CI, or Cl-ICI,. 

The organic layers were washed with water, dried (MgSO,) and concentrated to yield pure amino 

alcohols. The results are listed in Table i. 

Many functional groups are tolerant of these reducing conditions as can be seen from our results. 

Aromatic groups and double bonds are not reduced and sulfur substituted substrates are not dealkylat- 

ed. However, a chloro-substituted substrate (see Table) was found to be dechlorinated as well as 

reduced. As a consequence a mixture of products was obtained. Using a large excess of sodium 

(17 eq.) complete reduction as well as complete dehalogenation occurred”. The reduction is not 

restricted to amino acid amides; phenylacetamide is also reduced to Pphenethyl alcohol in 78% yield. 

Although sodium reduction is described for esters (Bouveault-Blanc reduction)‘, the conversion of 

amides to alcohols does not proceed by transformation of the amides into the propyl ester (by NaO”Pr) 

and subsequent reduction. Transformation of amino acid amides into propyl esters is sluggish (80% 

conversion for phenylacetamide and only 14% conversion for u-methylhomophenylalanine amide after 

24 hours reflux) while the sodium reductions are completed within 1 hour. We believe that reduction 

most likely proceeds by electron transfer to the amide and protonation of the radical anion. Subsequent 

electron transfer and protonation yields the geminal amino alcohol which loses NH,. The aldehyde is 

then reduced to the alcohol. This mechanism via electron transfer is supported by the work of Kamochi 

and Kudo who used Sml, in the reduction of amides to primary alcohols’*. 

In conclusion, 2.2-disubstituted 2-amino-ethanols can be synthesized in high yields from the cor- 

responding amino acid amides without racemization using the cheap reagents sodium” and I-propanol. 
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Table 1 

substrate product yield e.e.a 

-NH, 

NHz 

> 96 % 

racemic 

H3C-s-4-l 
NH2 0t-l 

racemic 

> 99.6 % 

r95% 

> 99.6 % 

> 96 % 

racemic 

96% 

9Q%b - 

99 % 

96 % c > 99.6 % 

95%d > 95 % 

65%e > 99.6 % 

L,, ‘6% 

60 % 11 % 

Notes: a. Enantiomeric excesses were determined by ‘H NMR (using trifluoroanthrylethanol) or by HPLC 
(ref 13); b. 6-6 eq. of sodium in 1 -propanol containing 4 % of water were used: c. 62 % yield after butb-to- 
bulb distillation (110-115 VYO.1 Torr.); d. due to high solubiiii this compound was isolated via its Schiff 
base with benzaldehyde (ref 14);e. 17 eq. of sodium were used. 
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