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This invention relates to an improved method of 
aminolysis of esters, and particularly of higher fatty acid 
esters, with high boiling amines, and more particularly 
it relates to the manufacture of diethanolamides of 
higher fatty acids. . . 
The process of the present invention is an improved 

method of aminolysis of esters, and particularly of higher 
fatty acid esters, with high boiling amines, and partic 
ularly with diethanolamine, at a low temperature and 
under reduced pressure in the presence of an alkaline 
catalyst, and particularly of sodium methoxide as a 
catalyst. 
The invention relates more particularly to a process 

of aminolysis of esters with high boiling amines, in which 
the high boiling amines, together with the catalyst, are 
heated to a temperature of about 55°-75° C., advan 
tageously to about 55-65 C., and the cold higher fatty 
acid ester is added gradually or progressively, whereby 
the exothermic heat of reaction is largely offset by the 
cooling effect of the added ester; and the reaction mixture 
is advantageously maintained under a vacuum to avoid 
contact of the reaction mixture with the air and to re 
move volatile constituents formed during the reaction. 
The improved process is of particular value in the pro 

duction of higher fatty acid amides from high boiling 
amines, and particularly from diethanolamine, by adding 
methyl esters of the higher fatty acids to the high boiling 
amines and catalyst at a temperature of around 55-75 
C., and advantageously of about 55-65 C., and under 
a vacuum which removes the methyl alcohol as it is 
formed during the process. The carrying out of the 
process in this way avoids objectionable foaming by the 
methyl alcohol formed and removed and the distillation 
of the methyl alcohol during the process under a vacuum 
aids in neutralizing the exothermic heat of reaction. 
The process is also an advantageous process for the 

production of amides of higher fatty acids by the gradual 
or progressive addition of triglycerides to the hot amine 
with admixed catalyst. 

It is one advantage of the present process that it en 
ables a high yield of amide to be produced with minimiz 
ing of the production of undesirable byproducts and with 
advantages in the heat control of the process by offsetting 
of the exothermic heat of reaction by the cooling effect 
of the gradually or progressively added cold ester, and 
by distillation of volatile reaction products, e. g., of 
methyl alcohol where methyl esters are used. 
The esters which are used in carrying out the present 

process are esters of higher fatty acids including tri 
glycerides such as cocoanut oil and esters of monohydric 
alcohols and particularly methyl esters of higher fatty 
acids such as methyl laurate, methyl myristate or methyl 
-esters of cocoanut oil fatty acids, etc. 

The amines which are used in carrying out the process 
are high boiling amines with a boiling point consider 
ably above the temperature used in the process. The 
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process is of special advantage for the production of 

2 
amides of diethanolamine. Other high boiling amines 
can be similarly used, such as monoethanolamine, hy 
droxy ethyl ethylene diamine, etc. 
The alkaline catalyst used is advantageously sodium 

methoxide. The sodium methoxide is advantageously 
added as such or may be formed by the reaction of 
other sodium compounds such as metallic sodium or 
sodium amide, etc., where the reaction mixture contains 
methyl alcohol or where methyl esters are used in the 
process. 
The improved process of the present invention is well 

adapted for use on a large scale with avoidance of diffi 
culties due to exothermic heat of reaction and with pro 
duction of a high yield of a product of high purity. 

In carrying out the process, the amine, e.g., diethanol 
amine, together with the catalyst, e.g., sodium methoxide, 
is placed in the reaction vessel and heated to a tempera 
ture of around 55-75 C., and advantageously around 
55-65 C., and the apparatus is advantageously main 
tained under a vacuum, e. g., corresponding to 30-40 
mm. of mercury. The cold ester, such as the triglyceride 
or methyl ester of higher fatty acid, is then added grad 
ually or progressively or stepwise, so that the amine is 
in excess and so that volatile reaction products such as 
methyl alcohol, where methyl esters are added, is pro 
gressively removed during the process. The apparatus 
will normally be provided with heating and cooling 
means to aid in the temperature control. But the cool 
ing effect of the cold ester as it is progressively added, 
and such cooling as results from the distillation of methyl 
alcohol, when methyl esters are added, are effective in 
neutralizing the exothermic heat of reaction so that any 
considerable or objectionable rise in temperature is 
avoided and so that a minimum of control by the heating 
or cooling means is required or may be entirely 
unnecessary. 
The improved process of the present invention has 

many advantages, including the following: 
The operation can be carried out on a large scale with 

out difficulties of heat control due to exothermic heat 
of reaction; objectionable foaming is avoided when 
volatile high boiling products are formed such as methyl 
alcohol which is progressively removed during the process 
as the methyl ester is progressively added; and the reac 
tion time is relatively short, e. g., 1-2 hours, even at 
the relatively low temperature employed; the yield ob 
tainable approaches the theoretical optimum; the forma 
tion of objectionable byproducts, particularly where the 
secondary amine contains hydroxyl groups such as di 
ethanolamine, is minimized as compared with high tem 
peratures and prolonged heating, which increases the 
amount of objectionable byproducts such as amino esters 
and amido esters; due to the mild conditions employed, 
the physical appearance of the products, e. g., color 
and odor, is excellent; and due to the virtual absence of 
byproducts, the performance of the products, e.g., as 
foam stabilizers, is improved. 
In carrying out the process for producing the amides 

by reaction of fatty acid esters, such as methyl laurate 
or methyl myristate or cocoanut oil (the triglyceride of 
cocoanut oil fatty acids) or the methyl esters of cocoa 
nut oil acids, etc., and non-volatile alkylolamines such 
as monoethanolamine or diethanolamine, the following 
conditions are advantageous: the raw materials are es 
sentially free from moisture to avoid decomposing the 
catalyst by the water present; the amount of -catalyst 
should be in excess of the amount inactivated by the 
moisture and by free fatty acid present in the raw ma 
terials; and this excess is advantageously not less than 
1 mol percent and an excess of 2 to 3 mol percent may 
be desirable to compensate for an unknown amount of 
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moisture which may be present in the equipment or ac 
cidentally introduced. The catalyst is preferably used 
in alcoholic solution and is added to the amine and the 
amine heated to a temperature which is advantageously 
around 55-65 C. e. g., about 60° C. under a vacuum 
of e. g. 30 to 40 mm. of mercury. The vacuum can be 
varied but should be sufficient to prevent air from enter 
ing the apparatus and to remove readily volatile con 
stituents and particularly methyl alcohol produced when 
methyl esters are uséd. The temperatures can be varied 
somewhat from the range of 55-65 C. and a some 
what higher temperature, e.g., 70-75° C. or somewhat 
higher, does not materially change the nature of the proc 
ess or the advantages obtained with it. At the end of the 
process, the catalyst is neutralized, advantageously while 
a vacuum is still maintained on the apparatus, by adding 
the calculated amount of a weak acid such as acetic or 
glycolic (hydroxyacetic) acid, in order to lower the pH 
and also in order to prevent rearrangement and deteri 
oration on storage. When acetic acid is added, sodium 
acetate is formed, which dissolves in the product. When 
glycolic acid is used, sodium glycolate is formed and 
precipitates out and is readily removed by filtration at 
about 50 C. 

It is one advantage of the process that molecularly 
equivalent proportions of the ester and amine can be used 
with the production of a high yield of amide. 
An excess of amine, over the equivalent proportions, 

can readily be used when a product is desired which con 
tains an excess of amine. And when an excess of amine 
is used, the process has the advantage of avoiding or 
minimizing the formation of byproducts such as result 
on heating to higher temperatures such as have hereto 
fore been used in the production of amides with the 
use of an excess of amine. 
In carrying out the process, after the amine and cat 

alyst have been heated to the proper temperature, the 
proper or calculated amount of ester is added, either 
gradually or progressively or in portions or stepwise, 
and the rate of addition is regulated by the reaction tem 
perature and to maintain a proper temperature. The 
rate of addition is also such that when volatile alcohols 
such as methyl alcohol are formed, they will be progres 
sively removed without objectionable foaming and with 
out accumulation of any large amounts of alcohol in the 
reaction mixture. 
The addition of the cold ester, and the controlled 
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evaporation of a volatile alcohol under the vacuum where 
such an alcohol is formed, makes external cooling un 
necessary to neutralize the heat of reaction, or mini 
mizes the amount of external cooling required. And if 
the cooling effect of the added ester and of the evapo 
ration of the alcohol is not sufficient to effect complete 
neutralization of the heat of reaction, a limited increase 
in temperature, e.g., to a temperature somewhat in ex 
cess of 65 C., is unobjectionable, since this increase is 
limited in amount. 
The time required for carrying out the process will 

vary somewhat but, in general, with a maintenance of 
the temperature within the range of around 55-65 
C. throughout the addition of the ester, the process re 
quires about an hour, more or less. 
The process will be further illustrated by the follow 

ing specific examples, but it will be understood that 
the invention is not limited thereto. The parts are by 
weight. The apparatus used in the following examples 
was an apparatus which was glass-lined or which had 
glass in contact with the reacting materials. Stainless 
steel apparatus can be similarly used. 

Example 1-94.5 parts of diethanolamine and 3.2 
parts of sodium methylate are charged in a vessel 
equipped with mechanical stirrer and with thermometer 
and charging funnel, and connected to a vacuum distilla 
tion apparatus. The pressure on the "apparatus is de 
'creased to about 40 mm. of mercury and the tempera 
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4 
ture of the mixture of diethanol-amine and catalyst is 
raised to about 60° C. 128.4 parts of methyl laurate (of 
90% purity, i. e., containing a minimum of 90% by 
weight of methyl laurate, the rest being mostly methyl 
esters of higher and lower boiling fatty acids of the cocoa 
nut oil) are then introduced in portions of about 12 parts 
every 10 minutes over a period of about 2 hours while 
maintaining the vacuum and the temperature at 55-65 
C. With this rate of addition under a vacuum, the ac 
cumulation of methanol in the reaction mixture is avoided 
and methyl alcohol is distilled from the mixture without 
objectionable foaming. 20 minutes after the completion 
of the adding of the ester, the mixture is free of methanol. 
In this case, an excess of amine is used over that equiva 
lent to the methyl esters added and substantially com 
plete conversion of the methyl esters into bis(hydroxy 
ethyl) lauramide is effected, giving an amide product of 
high purity admixed with the excess of diethanolamine. 

This method is advantageous where a product is de 
sired which contains an excess of amine in addition to 
the amide. 
The following examples illustrate the use of sub 

stantially equivalent proportions of amine and ester. 
Example 2-229 parts of diethanolamine and 47 parts 

of a 25% solution of sodium methylate in methanol are 
charged in a glass lined jacketed kettle equipped with 
agitator and temperature recorder and connected to a 
vacuum pump. The kettle is evacuated to a vacuum of 
about 29 inches of mercury and the temperature of the 
mixture of diethanolamine and catalyst is raised to 65 C. 
458 parts of methyl laurate are then added under a 

vacuum at the rate of 50-80 parts every 10 minutes, with 
maintenance of the temperature at 55-65 C. 30 
minutes after completion of the addition of the ester, all 
the methanol has been removed from the reaction mix 
ture and titration of the free diethanolamine indicates 
92% conversion to lauric diethanolamide. 25 parts of 
hydroxyacetic acid are then added to neutralize the cat 
alyst, and the sodium hydroxy acetate which is formed 
and precipitated is removed by filtration at about 50° C. 
On standing, the filtrate solidifies to a cream-colored 
crystalline mass. 

Example 3-292 parts of diethanolamine and 71 parts 
of 25% sodium methylate in methanoi are charged in a 
glass-lined jacketed kettle equipped with temperature 
recorder, agitator and vacuum line. The kettle is evacu 
ated and the temperature of the charge is raised to 65 
C. 680 parts of crude cocoanut oil are then added under 
vacuum at the rate of 50 parts every 5 minutes and with 
maintaining of the temperature at 55-65 C. 20 min 
utes after completion of the addition of the ester, the 
reaction is essentially complete and titration indicates 
that about 92% of the diethanolamine has been converted 
to amide. 21 parts of glacial acetic acid are then added 
to neutralize the catalyst. The resulting product contains 
about 3% sodium acetate and 10% of glycerol and is a 
clear, amber-colored viscous liquid. 
The product is an excellent foam stabilizer, e.g., when 

added in the ratio of 1 part to 3 parts by weight of a 
technical grade of sodium lauryl sulfate. 

Example 4-315 parts of diethanolamine and 61 parts 
of 26% sodium methylate in methanol are charged in a 
vessel equipped with mechanical stirrer, thermometer and 
addition funnel, and connected to a vacuum distillation 
apparatus. The pressure is decreased to about 60 mm. 
of mercury, and the temperature is raised to 65. 720 
parts of methyl myristate (96%) are then added in por 
tions over a period of 1/2 hours, maintaining the tempera 
ture at 65-70, and the pressure low enough to allow 
the methanol formed to distill as fast as it is formed. One 
hour after completing the addition of the ester, all the 
methanol has been removed and titration indicates that 
93% of the diethanolamine has been converted to the 
corresponding amide. On cooling, the product solidifies 
to a hard, waxy, crystalline solid. 
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Example 5-122 parts of monoethanolamine and 40 
parts of a 26% solution of sodium methylate in methanol 
are charged in a vessel equipped with mechanical stirrer, 
thermometer and addition funnel and connected to a 
vacuum distillation apparatus. The mixture is heated to 
60, and the pressure decreased to about 50 mm. of mer 
cury. 440 parts of the methyl ester of whole cocoanut 
fatty acids are then added in portions, over a period of one 
hour, maintaining the temperature at 60°-65 and the 
pressure at 40-60 mm. of mercury. Twenty minutes 
after completing the addition, the calculated amount of 
methanol has been distilled off and titration indicates 
that the monoethanolamine has been quantitatively con 
verted to the corresponding amide. On cooling, the prod 
luct solidifies to a pale yellow crystalline mass. 

Example 6-104 parts of hydroxyethyl ethylene di 
amine and 5.3 parts of sodium methylate are charged in 
a vessel equipped with mechanical stirrer, thermometer 
and addition funnel and connected to a vacuum distilla 
tion apparatus. The temperature of the mixture is raised 
to 55 and the pressure decreased to 40-50 mm. of mer 
cury. 290 parts of methyl stearate are then added over 
a period of one hour, maintaining the temperature at 
50-65 and the pressure at 40-50 mm. One hour after 
completing addition of the ester, the reaction is essentially 
complete and the methanol has been completely removed. 
On cooling, the stearic acid mono amide of hydroxyethyl 
ethylene diamine solidifies to a waxy crystalline mass. 

In some of the above examples, neutralization of the 
catalyst is not referred to, but ordinarily the catalyst will 
be neutralized, e. g. with acetic acid or hydroxyacetic 
acid, as illustrated in Examples 2 and 3. 

In a similar manner, other high boiling amines and par 
ticularly other high boiling alkanolamines can be simi 
larly reacted with esters for the production of amides. 
The process of the present invention enables high yields 

of amides to be produced from the esters and amines, and 
amides of high purity. 

I claim: 
1. The method of producing amides from higher fatty 

acid esters of the class consisting of the lower alkanol 
esters and glyceride esters of higher fatty acids and high 
boiling alkanolamines of the class consisting of primary 
and Secondary alkanolamines which comprises heating 
a mixture of the high boiling alkanolamine and a sodium 
methoxide catalyst to a temperature of about 55-75 C. 
and gradually adding the cold fatty acid ester to the 
amine and catalyst while maintaining a vacuum. 

2. The process according to claim 1 in which the 
temperature is maintained at about 55-65 C. 

3. The method of producing amides from higher fatty 
acid esters of the class consisting of the lower alkanol 
esters and glyceride esters of higher fatty acids and high 
boiling alkanolamines of the class consisting of primary 
and secondary alkanolamines which comprises heating a 
mixture of the high boiling alkanolamine and a sodium 
methoxide catalyst to a temperature of about 55-75 C. 
and gradually adding the cold fatty acid ester to the 
alkanolamine and catalyst while maintaining a vacuum. 

4. The method of producing amides from higher fatty 
acid esters of the class consisting of the lower alkanol 
esters and glyceride esters of higher fatty acids and di 
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6 
ethanolamine which comprises heating a mixture of the 
diethanolamine and a sodium methoxide catalyst to a 
temperature of about 55-75° C. and gradually adding 
the cold fatty acid ester to the diethanolamine and cata 
lyst while maintaining a vacuum. 

5. The process according to claim 4 in which the 
temperature is maintained at about 55-65 C. 

6. The method of producing amides from methyl esters 
of higher fatty acids and high boiling alkanolamines of 
the class consisting of primary and secondary alkanol 
amines which comprises heating a mixture of the high 
boiling alkanolamine and a sodium methoxide catalyst 
to a temperature of about 55-75 C., and gradually add 
ing the cold fatty acid methyl ester to the amine and cata 
lyst while maintaining a vacuum sufficient to remove the 
methyl alcohol formed by the reaction. 

7. The process according to claim 6 in which the tem 
perature is maintained at about 55-65 C. 

8. The method of producing amides from triglycerides 
of higher fatty acids and high boiling alkanolamines of 
the class consisting of primary and secondary alkanol 
amines which comprises heating a mixture of the high 
boiling alkanolamine and a sodium methoxide catalyst to 
a temperature of about 55-75 C. and gradually adding 
the cold triglyceride to the amine and catalyst while 
maintaining a vacuum. 

9. The method of producing amides from methyl 
esters of higher fatty acids and diethanolamine which 
comprises heating a mixture of the diethanolamine and 
a sodium methoxide catalyst to a temperature of about 
55-75 C. and gradually adding the cold fatty acid 
methyl ester to the diethanolamine and catalyst while 
maintaining a vacuum sufficient to distill the methyl 
alcohol formed by the reaction. 

10. The method of producing bis(hydroxyethyl) 
lauramide from methyl aurate and diethanolamine which 
comprises heating a mixture of the diethanolamine and a 
Sodium methoxide catalyst to a temperature of about 
55-75 C. and gradually adding the cold methyl laurate 
to the diethanolamine and catalyst while maintaining a 
vacuum sufficient to distill the methyl alcohol formed by 
the reaction. 

11. The process according to claim 10 in which the 
temperature is maintained at about 55-65 C. 

12. The method of producing amides from triglycerides 
of higher fatty acids and diethanolamine which com 
prises heating a mixture of diethanolamine and a sodium 
methoxide catalyst to a temperature of about 55-75° C. 
and gradually adding the cold triglyceride to the diethanol 
amine and catalyst while maintaining a vacuum. 

13. The method of producing amides from cocoanut 
oil and diethanolamine which comprises heating a mix 
ture of the diethanolamine and a sodium methoxide 
catalyst to a temperature of about 55-75° C. and gradu 
ally adding the cold cocoanut oil to the amine and cata 
lyst while maintaining a vacuum. 

14. The process according to claim 13 in which the 
temperature is maintained at about 55-65 C. 
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