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The present invention relates to new chemical com 
pounds that are heterocyclic amides. It is an object of 
the present invention to prepare heterocyclic amides that 
are useful as chemical intermediates, emulsifiers, wetting 
and dispersing agents, dyeing assistants, anti-static agents, 
corrosion inhibitors, detergents, textile softeners and lubri 
cants, lubricant additives, etc. Other objects and advan 
tages will become apparent to those skilled in the art from 
the following disclosure. 
The compounds of the present invention may be ex 

pressed by the generic formula: 
R1 O 

wherein: 

R is the residue of an anhydridized hexane pentol 
R1 is a monovalent hydrocarbon radical 
R2 is the hydrocarbon residue of a carboxylic acid having 
from 2 to 25 carbon atoms 
The compounds of the present invention are prepared 

by the reaction of a product from the reduction of a mono 
Saccharide in the presence of a suitable primary amine 
With an organic carboxylic acid. Such products are iden 
tified as hexityl amines. Suitable hexityl amines include, 
but are not limited to, such amines as N-methyl glu 
camine, N-ethyl glucamine, N-butyl glucamine, N-phenyl 
glucamine, N-hydroxy ethyl glucamine, N-cyclohexyl 
glucamine, N-benzyl glucamine, N-lauryl glucamine, N 
cetylglucanine, N-octadecyl glucamine, N-allyl glucam 
ine, N-methyl fructamine, N-ethyl fructamine, etc. Suit 
able carboxylic acids include, but are not limited to, 
Such carboxylic acids as acetic, caproic, capric, lauric, 
myristic, palmitic, oleic, stearic, linoleic, linolenic, eleo 
Stearic, behenic, benzoic, p-tertiary butyl benzoic, phenyl 
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acetic, phenoxy acetic, 2,4-dichlorophenoxy acetic, 2,4- 
5-trichloro-phenoxy acetic, glycollic, lactic, ricinoleic, 
chloro-acetic, tall oil, cottonseed oil fatty acids, rosin, 
coconut oil fatty acids, etc. 
When carboxylic acids are reacted with hexityl amines 

at temperatures in the range of about 180 to about 200° 
C., heterocyclic amides are formed through the elimina 
tion of two or more moles of water per mole of carboxylic 
-acid reacted with an equivalent amount of hexityl amine. 
The identity of the hexityl amine is lost, inasmuch as 
the heterocyclic ring structures that are formed as the 
result of anhydridization differ markedly from the struc 
tural configuration of the hexityl amine. While the exact 
structure of these heterocyclic amides has not been defin 
itely established, there are several possibilities to be con 
sidered in theorizing as to the possible structure of these 
heterocyclic rings. It is to be understood that applicant 
neither intends nor desires to be bound by this explana 
tion, but offers it only to explain the possible nature of 
the compounds covered by this invention. It seems from 
present investigation that the heterocyclic amides in ques 
tion may be either monocyclic or dicyclic ring structures. 
Some possibilities are as follows: 
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It is quite possible that two or more of these types of 
heterocyclic amides are present in the compositions pre 
ared. 

p These heterocyclic amides differ sharply from the un 
anhydridized glucamides. In general, they are lower melt 
ing than the corresponding glucamide and are much more 
resistant to saponification. 
The heterocyclic amides of the present invention are 

prepared by stirring the desired carboxylic acid into the 
hexityl amine at elevated temperatures and then heating 
the resulting mixture at temperatures of about 175 C. 
to 220 C., preferably at temperatures of 180° C. to 
200° C. until two or more moles of water have been 
eliminated. An inert gas may be used to facilitate the 
removal of water and also to protect the reactants from 
atmospheric oxidation. When a fatty carboxylic acid is 
mixed with a hexityl amine, a soap is formed which has 
a high viscosity at temperatures below 155 C. To avoid 
this, it is often desirable to have both reactants preheated 
to about 150° to 160° C. before mixing. Following the 
preheating of the reactants, they are then admixed and 
the temperature raised to the desired reaction temperature 
as indicated above. In the early part of the reaction it is 
sometimes difficult to raise the temperature above 160° C. 
due to severe foaming. This difficulty can be overcome 
by holding the mixture at temperatures of 140 to 160° C. 
for several hours or by the addition of some heterocyclic 
amide from a previous preparation. This same difficulty 
may be overcome by the addition of small amounts of 
lower alcohols, such as n-butyl alcohol, n-amyl alcohol, 
methyl isobutyl carbinol, etc., which later distill out as the 
reaction temperature is raised. 

. The following exampless are given by way of best illus 
trating the compounds covered by this invention and are 
not to be taken as limiting the invention in any way. 

Example I 
141 gms. of oleic acid was added to 98 gms. of N 

methyl glucamine and heated for 2 hrs. at a reaction tem 
perature of 168 to 184° C. During this reaction period 
95 cc. of water was removed. The product had an acid 



2,993,887. 
3 

number of 10, saponification number of 40 and a hydroxyl 
number of 436. 

Example 2 
166 gms. of erucic acid was added to 97 gms. of 

N-methyl glucamine and the mixture was heated for 50 
minutes at a reaction temperature of 180 to 194° C. The 
reaction product had an acid number of 12.5, saponifica 
tion number of 41.5 and a hydroxyl number of 426. 

Example 3 
100 gms. of lauric acid was added to 101 gms. of N 

methylglucamine and the mixture was heated for 1 hr. 
at a reaction temperature of 192 to 197°C. The reaction 
product had an acid number of 7.0, a saponification num 
ber of 30 and a hydroxyl number of 485. 

Example 4 
142 gms. of stearic acid was added to 100 gms, of N 

methylglucamine and the mixture was heated for 24 
hrs. at a reaction temperature of 182 to 196° C. yielding 
10.5 cc. of water. The reaction product had an acid 
number of 5.8, a saponification number of 29.5 and a 
hydroxyl number of 348. 

Example 5 
250 gms. of lauric acid was added to 252 gms. of 

N-methyl glucamine and the mixture was heated for 3 
hrs. at a reaction temperature of 150 to 185 C. during 
which time 29 cc. of water was given off and collected. 
The reaction product had an acid number of 19.5, a 
saponification number of 86 and a hydroxyl number of 
685. It is to be observed that the high saponification 
number and hydroxyl number here is probably due to the 
fact that for the first 2% hrs. of the reaction the tem 
perature range was 150 to 170° C., while the higher tem 
perature reaction, 170 to 185° C., was applied for but 
a hour. This accounts for the fact that less than 2 moles 
of water was removed. 

Example 6 
500 gms. of lauric acid was added to 495 gms, of 

N-methyl glucamine and the reaction mixture was heated 
for 14 hrs. at a temperature of 170 to 193 C. 25 cc. 
of butanol was added to the mixture, prior to heating, to 
reduce foaming. 83 cc. of water was eliminated from the 
reaction mass during the heating period. The product 
had an acid number of 7.4, a saponification number of 
32.3 and a hydroxyl number of 505. 

Example 7 
705 gms. of oleic acid was added to 495 gms. of N 

methyl glucamine and the reaction mixture was heated 
for 3 hrs. at a temperature of 16.1 to 202 C. Prior to 
heating, 50 cc. of butanol was added to the reaction mix 
ture to reduce foaming. During the heating, 77 cc. of 
water was eliminated from the reaction mass. The prod 
uct had an acid number of 5.3, a saponification number 
of 25.8 and a hydroxyl number of 394. 

Example 8 
1001 gms. of lauric acid was added to 990 gms. of 

N-methyl glucamine. Prior to heating this mixture, 50 
cc. of butanol and 35 cc. of methyl isobutyl carbinol 
were added to the reaction mixture to reduce foaming. 
The reaction mixture was heated for 34 hrs. at a reac 
tion temperature of 160 to 192 C. During this time 
166 cc. of water was given off by the reaction mass. The 
product had an acid number of 6.4, a saponification num 
ber of 33.9 and a hydroxyl number of 479. 

Example 9 
1410 gms. of oleic acid was added to 990 gms. of 

N-methyl glucamine. To reduce foaming, 82.5gms, of 
the product of Example 7 was added to the reaction mix 
ture. The reaction mixture was heated for 1% hrs. at a 
temperature of 160 to 195 C., during which time 157 
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4 
cc. of water was evolved and collected from the reaction 
mass. The resulting product had an acid number of 6.2, 
a saponification number of 29, and a hydroxyl number 
of 400. 

Example 10 
1410 gms. of oleic acid was added to 990 gms. of 

N-methylglucamine. To reduce foaming 82.5 gms, of 
the reaction product of Example 9 was added to the rea 
action mixture. The reaction mixture was then heated 
for 24 hrs. at a temperature of 169 to 196° C. During 
this period 154 cc. of water was evolved and collected. 
The reaction product had an acid number of 5.4 and a 
hydroxyl number of 395. 

Example ll 
172 gms. of tall oil (acid No. 163) and 98 gms, of 

N-methyl glucamine, were reacted at a temperature of 
192 to 207 C. for 24 hrs. 15 cc. of water was evolved 
and collected during the reaction. The product was a 
soft, brown, resinous mass. 

Example 12 
52 gms. of N-ethylglucamine and 71 gms. of cotton 

seed oil fatty acids were reacted at a temperature of 
180° to 208°C. for 24 hrs. 8.5 cc. of water was evolved 
and collected during the reaction. The product was a 
very viscous brown liquid. 

Example 13 
99.5gms, of N-methylglucamine and 98 gms. of coco 

nut fatty acids (average mol. wt. 192) were reacted by 
first melting the N-methyl glucamine and added rapidly 
to the fatty acids which were preheated to 160 C. The 
mixture was heated at 184 to 202 C. for 2 hrs. 18 cc. 
of water was collected during the reaction. During the 
reaction, the reaction mixture was blanketed with nitrogen 
to assist the removal of water. 

Example 14 
1501 gms. of N-methyl glucamine was melted and to 

it was added 1485 gms. of lauric acid which had been 
preheated to 160° C. The lauric acid was added gradual 
ly over a period of 4 hr. The reaction mixture was held 
at 170 to 195° C. for 2% hrs. while blanketing with 
nitrogen. During this time 266 cc. of water was evolved. 
The reaction product was a viscous liquid which analyzed 
as follows: acid number 5.4, saponification number 27.8 
and hydroxyl number 463. 

It has been found that the products typified by the 
preceding examples are suitable for use as intermediates 
for the preparation of anhydro glucamines and N-Sub 
stituted anhydro glucamines. This can be accomplished 
by saponification, thus splitting off the amide to form 
either the anhydro glucamine or the N-substituted an 
hydro glucanine. 
The compounds of the present invention exhibit val 

luable properties as non-corrosive anti-static agents. The 
method of application comprises the preparation of a 
solution of the desired compound at a concentration cal 
culated to yield .3% to 1.0% solids pickup on the weight 
of the material being treated. These compounds can 
be applied from aqueous solutions or from suitable ali 
phatic or aromatic hydrocarbon solvents, etc., with the 
aid of a coupler if needed. It can be applied from an 
oil solution with the aid of a hydrophobic solubilizer or 
the oil mixture can be applied as a water emulsion, with 
the aid of a coupler and emulsifier. Suitable solutions 
of the compounds may be applied by spraying, pad roll, 
dye machine, dye bath or by roll applicator and the like. 
The following examples are supplied to show the effec 
tiveness of the compounds of the present invention as 
textile anti-static agents. 

Example 15 
A 1% water solution of the lauric amide of anhydro 

N-methyl glucamine is heated to 60° C. A sample of 
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nylon tafetta is immersed in this bath for 5 minutes 
then removed and pad extracted to a 50% wet pickup. 
The fabric is first air dried, then oven dried at 50 to 60° 
C. for 24 hrs. It is then conditioned at 50% relative 
humidity and 70 F. for 48 hrs. On testing the fabric 
showed excellent protection against static accumulation. 

Example 16 
An oil soluble mixture is prepared by mixing equal 

parts of the lauric amide of anhydro N-methyl glucamine 
and sorbitan monopalmitate. The sorbitan monopalmi 
tate is here used as an emulsifier and coupling agent. 
The mixture is then added to a light textile grade oil 
to yield a solution of 1% solids concentration. This 
oil solution is then applied to nylon yarn as a lubricating 
anti-static finish. The treated yarn shows excellent re 
sistance to static accumulation. 
The compounds of the present invention may be ap 

plied as anti-static agents to fibers, staple fibers, felts, 
cords, threads, yarns, pellicles, filaments, fabrics, and the 
like. Textiles of either natural or synthetic origin may be 
so treated. Thus cellulosic fibers, regenerated protein 
fibers, polyacrylic fibers, polyester fibers, wool, silk, 
bast fibers, glass and the like are amenable to the use 
of the compounds of the present invention as anti-static 
agents. 

It will be understood that the embodiments of the 
invention described in the specification and illustrated by 
the examples are only illustrative of the compounds and 
the manner in which they are produced. Various modi 
fications can be made without departing from the prin 
ciples of the invention. 
What is claimed is: 
1. Heterocyclic amides of the formula 

R. 
(CHs(OH)3O)-N-C-R 

wherein: 

The empirical formula (CH3(OH)3O) represents the 
heterocyclic residue of a hexane pentol from which 
one mole of water has been removed which residue is 
joined with the N through a carbon linkage 

R1 is a monovalent hydrocarbon radical 
R is the hydrocarbon residue of a carboxylic acid having 
from 2 to 25 carbon atoms. 
2. As a new composition of matter, an N-lower alkyl 

N-anhydrosorbitylamide of an aliphatic carboxylic acid 
that contains from eight to eighteen carbon atoms, said 
composition having the formula 

O 

RC on-onenoitronoionour, 

in which R' is an alkyl group of one to four carbon 
atoms and R is a member of the class consisting of 
alkyl and alkenyl groups of seven to seventeen carbons. 

3. As a new composition of matter, an N-lower alkyl 
N-anhydrosorbitylamide of a fatty acid that contains 
from eight to eighteen carbon atoms, said comoposition 
having the formula 

O 

RC o-chonouncioioson, 
R 
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in which R' is an alkyl group of one to four carbori 
atoms and R is a residue of a fatty acid, said residue 
containing from seven to seventeen carbon atoms. 

4. As a new composition of matter, an N-methyl-N- 
anhydrosorbitylamide of a fatty acid that contains from 
eight to eighteen carbon atoms, said composition having 
the formula 

O 

RC on-chonouncioionour, 
8 bH 

in which R is a residue of a fatty acid, said residue con 
taining from seven to seventeen carbon atoms. 

5. As a new composition of matter, N-methyl-N-an 
hydrosorbity lauramide having the formula 

O 

out.co-ohonourionoioso E. 
CH3 

6. As a new composition of matter, N-methyl-N-anhy 
drosorbitylamide of cocoanut oil fatty acids having the 
formula 

O 

neomononotoionon H H3 

in which R is the residue of cocoanut oil fatty acids. 
7. A method for the preparation of N-lower-alkyl-N- 

anhydrosorbitylamide of an aliphatic carboxylic acid 
having the formula 

O - 

RC on-on choinonoionour, 
w k 

in which R’ is an alkyl group of one to four carbon 
atoms and R is a member from the class consisting of 
alkyl and alkenyl groups containing from seven to seven 
teen carbon atoms which comprises heating an N-lower 
alkylglucamine with an aliphatic carboxylic acid contain 
ing from eight to eighteen carbon atoms until substan 
tially exactly two molecular equivalents of water are 
evolved. 

8. A method for the preparation of N-lower alkyl-N- 
anhydrosorbitylamide of a fatty acid having the formula 

O 

Roo-chonourionoionon, R 

in which R" is an alkyl group of one to four carbon 
atoms and R is a residue of a fatty acid, said residue 
containing from seven to seventeen carbon atoms which 
comprises heating an N-lower alkylglucamine with a fatty 
acid containing from eight to eighteen carbon atoms un 
till substantially exactly two molecular equivalents of 
water are evolved. 
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