
July, 1962] SHORT COMMUNICATIONS 1243

SHORT COMMUNICATIONS

The Reductive Aminations of a-Keto Acids 
with Cobalt Complex Ions in 

Homogeneous Solution

By Masuo MURAKAMI and

Jung-Wong KAN(

(Received March 24, 1962)

It has been known1) that the reductive 

amination of ƒ¿-keto acid with aqueous ammo-

nia can be carried out with an active metal 

such as platinum, palladium and Raney-nickel. 

However, the same reaction using metal complex 

ion under homogeneous conditions is still un-

known. It has been shown recently2) that

various unsaturated compounds using cyano 

cobalt complex which prepared from cobaltous 

chloride and five moles of potassium cyanide 

were hydrogenated in aqueous solution. 

In this communication, we wish to report 

that reductive amination of ƒ¿-keto acids with 

aqueous ammonia can be made either with 

cyano cobalt complex as a catalyst or chloro-

pentamminecobalt(III) chloride as a reagent 
of the reductive amination in alkaline solution. 

Most of the experiments using cyano cobalt 

complex were carried out at 30•`70•Ž under 

a hydrogen pressure of 50 kg./cm2 using 6% 

aqueous ammonia. The results of the reductive 

amination of ƒ¿-keto acids are summarized in 

Table I. 

When the reaction was carried out at room 

temperature under an atmospheric pressure,

TABLE I

a) The reaction was carried out at a hydrogen pressure of one atmosphere. 
b) Potassium cyanide was not added in the reaction system.

TABLE II
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phenylalanine was not detected among the 

products even by the paper chromatographic 

analysis of the products. 

At run 5, the reductive amination of phenyl-

pyruvic acid was carried out with cobaltous 

chloride under the similar conditions. Com-

parison of runs 3 and 5 indicated that the 

yield of phenylalanine increases appreciably by 

the addition of potassium cyanide to the 

reaction mixture. . 

The above results also indicated that cyano 

cobalt complex acts as a catalyst for the 

reductive amination of ƒ¿-keto acids with 

aqueous ammonia. The mechnism of this 

reaction seems to be as follows : the unstable 

intermediate, ƒ¿-imino acid, coordinates with 

cobalt complex ion and then the complex is 

reduced.

When ƒ¿-keto acids were treated with chloro-

pentamminecobalt (III) chloride3) alone or 

together with potassium cyanide at 70•Ž under 

hydrogen pressure of 50 kg./cm2 for five hours 

in alkaline solution, ƒ¿-amino acids were 

obtained. The results of the reductive amina-

tions with [Co(NH3)5Cl]Cl2 are summarized 

in Table II. 

While the reductive amination of phenylpy-

ruvic acid with [Co (NH3) 5Cl] Cl2 gave phenyl-

alanine in 29.6% yield, the yield was greatly 

increased by the addition of five moles of 

potassium cyanide. The yield of the amino 

acid decreased with the decrease of the molar 

ratio of [Co (NH3) 5Cl] Cl2 to ƒ¿-keto acid. 

The mechanism of this reaction seems to be 

similar to that of the reductive amination of

α-keto acid with aqueous ammonia using cyano

cobalt complex. A more detailed description 

of this work will be published shortly
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