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Many primary amines when heated with a catalytic amount of a strong base are 

converted into secondary amines. Sodium hydride (0.2-0.3 mole per mole of amine) 
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was the base in the examples of this reaction that are shown.1 

A report3 of the conversion of benzylamine to dibenzylamine on heating with 

sodium hydride (the additional product &was not observed) is the only closely 

related work that we have found. The suggestion made in that report that the 
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reaction involves displacement of amide ion seems improbable. We suggest tenta- 

tively that the following reaction scheme is involved: 
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This scheme is in accord with (a) the need for only catalytic amounts of base, 

(b) the isolation from scn'ne of the reactions of the N-alkylimines (2) proposed 

as intermediates, and (c) the failure in preliminary experiments to observe 

related reactions with primary amines that have tertiary alkyl groups or with 

primary aryl amines. 4 

Step 1 postulates a hydride transfer from an anion of an amine to an imine. 

Though donation of hydride by amines and reduction of imines by hydride are known, 

we have not found a prior example of a base-catalyzed amine-imine hydride trans- 

fer.6 However, the reaction is isoelectronic with the hydride transfer between 
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ketones and anions of alcohols that is involved in the Oppenauer oxidation and 

‘gq n I \ 
,4-O -y-o- + c=o 

I-I / 

the Weerwein-Ponndorf-Verley reduction. 
7 Steps 2 and 3 of the proposed mechanism 

are unexceptional - the condensation in step 2 of an imine and an amine to produce 

an N-alkylimine and ammonia is well-known, 
8 

and step 3 is a proton transfer that 

should be rapid. 

This reaction may prove to be useful for the synthesis of a variety of 

amines. By the use of two reactant amines, unsymmetrical secondary amines can be 

produced - formation of only the mixed secondary amine 

indicates that the different roles played by two amine 

process may impose considerable selectivity on product 

according to the proposed mechanism, an amine need not 

enter into step 2, so that primary amines with aryl or 

2 from such a reaction 
= 

molecules in the reaction 

formation. In fact, 

have an a-hydrogen to 

tertiary alkyl groups 

might be incorporated into unsymmetrical secondary amines. 
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