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INTRODUCTION 

A new synthetic method of reductive methylation 
promoted by electrolysis in aqueous medium was 
studied in this work. The method is based on the 
reduction of iminium ions generated in situ from the 
condensation of amines with formaldehyde. Besides 
the classical Leuckart-Wallach or Eschweiler-Clarke 
procedures,

1
 this reaction is normally performed in 

organic solvents using several borohydride 
reagents

2
 or catalytic hydrogenation.

3
 We decided to 

study the electrorreductive methylation reaction, by 
means of aqueous formaldehyde motivated by the 
good results of our reaction promoted by zinc

4
 and 

due to the scarce reports on the electrochemical 
strategy in the literature.

5,6
 

RESULTS AND DISCUSSION 

Our experiments showed that N-methylated amines 
are prepared in good yields by potential-controlled 
reduction of aqueous formaldehyde at a carbon 
cathode in acid medium containing primary or 
secondary amines. Table 1 shows the results for 
methylation of morpholine, piperidine and 
diethylamine as well as the dimethylation of 
benzylamine. The product of monoalkylation with 
benzylamine was not detected by GC.  
 
Table 1. Electroreductive methylation.

a 

 
 

Amines Potential (V) Yield (%) 

Morpholine -1,6  80 

Piperidine -1,7 70 

N,N-dietylamine -1,6 92 

Benzylamine
b 

-1,6 60 

a
Reaction conditions: amine (5mmol), formaldehyde (20mmol), 

acetic acid (20mmol). Time : 4 hours.
b
 Dimethylation. 

 

Figure 1 show a schematic representation of the 
electrochemical cell containing carbon graphite 
(cathode and anode) and saturated calomel 
electrode (reference) used in this work.  
 

 
Figure 1. Electrochemical cell 

 

CONCLUSION 

In summary, electrorredutive amination may be 
considered as a good alternative for the preparation 
of N-methylamines in good yield. The present 
methodology is simple, safe, of low toxicity and 
reproducible, can be applied at ambient temperature 
without the necessity of use of an inert atmosphere.  
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