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The method described herein permits preparation of certain mixed dialkyl- 
amines (e .g . ,  methyl, hydroxyethyl) from primary amines more conveniently or 
in better yields than other procedures (1-9). Addition of a primary amine to  
acrylonitrile yields the 2-cyanoethylalkylaine (10, 11, 12), which is alkylated 
(by the Wallach method or by et'hylene oxide); tho resulting 2-cyanoethyl- 
dialkylamine is cleaved thermally (2, 11, 13, 14) t o  yield the dialkylamine and 
acrylonitrile : 

R' R' 

The over-all yield is determined largely by the success of the alkylation step. 

EXPERIMENTAL 

B-Cyunoethyldodecylamine. To 92.5 g. (0.5 mole) of dodecylamine (K.E. 185) is slowly 
added 106 g. (1.0 mole) of acrylonitrile. The reaction temperature is maintained at abut 
35" with a cold-water bath. The mixture is stirred for one-half hour, a t  35", after the final 
addition of the acrylonitrile, then refluxed a t  the boiling point for one hour, stripped under 
a vacuum, and the residue distilled. ("Pot" temperature should be kept below 160'). The 
2-cyanoethyldodecylamine distills a t  140" a t  0.5 mm. in about 95% yield. 

Vethylclodecylankine. To a solution of 83.4 g.  (0.35 mole) of 2-cyanoethyldodecylamine 
dissolved in a mixture of 50 cc. of methanol and 25 cc. of water, (containing 2 g. of sodium 
chloride) is slowly added 33.8 cc. of 85% formic acid solution. The temperature is now al- 
lowed t o  rise above 65". Aqueous formaldehyde (29.8 cc. of a 36% aqueous solution) is added 
(the addition, and stirring, is stopped if the evolution of carbon dioxide becomes too vigor- 
ous) and the solution kept a t  about 50" for 3-4 hours. The solution is then cooled, neutralized 
with aqueous sodium hydroxide, and the upper amine layer separated and dried over 
K2CQa. The 2-cyanoethylmethyldodecylamine is pyrolyzed a t  250-275" under slightly re- 
duced pressure for 6 hours. Distillation gives 58.5 g. (84%) of N-methyldodecylamine of 
neutral equivalent 200 (theoretical is 199). Salicylaldehyde titration (15) shows no primery 
amine present. Infrared spectrophotometric analysis of the amine and the melting point 
of the acetate salt (53-54") agree with those of a, known sample of N-methyldodecylsmine. 
The over-all yield is 80%. 

B-Hydrosyethyldodecylamine. To 50 g. (0.21 mole) of 2-cyanoethyldodecylamine is added 
a solution of 11 cc. (0.22 mole) of ethylene oxide and 3.8 cc. (0.21 mole) of water in 150 CC. 

of methanol. The mixture is held a t  40-45" for 4 hours and a t  50" for 26 hours. Removal of 
the solvent yields 58.3 g. (90%) of a product having a neutral equivalent of 283 (theoretical 
is 282) .  Pyrolysis of this intermediate and distillation of the product gives an 80% yield 
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(37.9 g.) of a white solid, 2-hydroxyethyldodecylamine, of neutral equivalent 233) theo- 
retical is 223), f.p. 32.8”. 

Methyl “tallow” umine.l 4-“Tallow” amine (200 g.; 0.72 mole) is treated with a loo’% 
excess (76.5 g.) of acrylonitrile according to  the procedure previously described. After 
removal of the excess acrylonitrile the residue is methylated without further purification, 
asauming quantitative conversion to the 2-cyanoethyl derivative, and pyrolyzed. Distilla- 
tion of the pyrolysis product gives 167 g. of material, representing an 80% yield based on 
the primary amine. Salicylaldehyde titration indicates no primary amine. The neutral 
equivalent of the product ia 289 (theoretical is 291) based on a K.E. of 277 for the primary 
amine. 

Infrared absorption spectra have been used to  determine the progress of the indicated 
reactions and the spectra of compounds prepared in this manner are shown in Figs. 1-3. 
These spectra were obtained2 on a Baird Associates Model B spectrophotometer. Assign- 
ments of absorption bands are based upon published data (16). 

In  Fig. 1, the spectrum of 2-cyanoethyldodecylamine shows the k N  band a t  4.5 microns 
which together with the NH band a t  3 microns and the C-N band a t  8.9 microns character- 
izes this compound. Unreacted acrylonitrile may be detected a t  this stage by an additional 
band a t  10.3 microns resulting from the C=C group. 

In  Fig. 2, the spectrogram for methyldodecylamine shows only the absorption bands 
characteristic of a long chain-methyl secondary amine. Successful pyrolysis of the inter- 
mediate tertiary amine is indicated by the absence of the 4.5 micron CsIL’ band. 

The spectrum of 2-hydroxyethyldodecylamine, Fig. 3, shows the OH band a t  3 microns, 
the C--N band a t  8.9 microns, and the C-0 of a primary OH a t  9.4 microns. Polymeriza- 
tion of the ethylene oxide can be detected by a relative increase in the absorption at 8.9 
microns where the C-0-C band overlies the C-N. Again the 4.5 micron band will deter- 
mine the completeness of pyrolysis. 

SUMMARY 

A procedure has been described for the preparation of methyl- and 2-hydroxy- 
ethyl-alkylamines. This procedure involves the alkylation of 2-cyanoethyl- 
alkylamines followed by pyrolytic elimination of acrylonitrile. 
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1 “Tallow” refers t o  the mixed alkyl groups derived from tallow fatty acids. 
2 The cooperation of Mr. A. E. Brake is gratefully acknowledged. 


