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The present invention relates to a process for 

producing wax-like substances by condensing 
polycarboxylic acids and amines. I 
We have found that wax-like substances which 

are very valuable industrially can be obtained by 
condensing aliphatic amines having at least one 
high molecular alkyl radical i. e. a radical con 
taining at least 8 carbon ‘atoms and at least one 
hydrogen atom attached to nitrogen with cyclic 
polycarboxylic acids which are not capable of 
forming inner, anhydrides. 
acids there may be mentioned-particularly such 
as are derived from the benzene series for ex 
ample isophthalic acid, terephthalic' acid, di 
phenyl-4.4’ - dicarboxylic acid, naphthalene-1.4 
(l.5-, -l.6- and 42.64 dicarboxylic acids. Fur 
thermore polycarboxylic acids, such as trimesic 
acid, trimesic acid the nucleus of which is par 
tially .or completely hydrogenated, symmetric 
benzene tribenzoic acid, diphenyl-v2.4.3’-tricar 
boxylic acid and pyridine-1.3.5-tricarboxylic acid 
which can be obtained by oxidizing collidine may 
be used. ‘The said polycarboxylic acids may also 
contain substituents, as for example halogen 
atoms or hydroxyl, ether, ester or nitro groups, 
such as chlor- or nitro-terephthalic acid. In 
stead of the carboxylic acids, their functional 
derivatives, as for example their chlorides or 
esters, may also be used. ' ' _ 

Suitable amines for the _ process are for 
example octylamine, decylamine, ‘ dodecyl 
amine, methyldodecylamine, N-cetylethvlenedi 
amine, asymmetric N-dicetylethylene-diamine, 

decylamine, cyclohexyldecylamine, beta-ethyl 
hexylamine, N-methyl-cetyl-amine, N-propyl 
ricinolamine, and also amine mixtures such as 
are obtained for example by reduction of amides 
or nitriles of the carboxylic acid mixtures con 
tained in fatty substances of vegetal origin such 
as oils or iats or carboxylic acid mixtures obtained 
by oxidation of high molecularweight paraiiin 
hydrocarbons, or by the reaction .of mineral acid 
esters of fatty alcohols with ammonia or primary 
amines. - 

Generally speaking the amines and polycar 
boxylic acids are ‘used in equivalent amounts. 
Smaller or larger amounts of amine may, how 
ever, be used. In many cases it is preferable to 
replace a part of the amines by aliphatic poly 
amines, as for example ethylene diamine, di 
ethylene triamine or triethylene tetramine or 
mixtures of the same. It may also be advan 
tageous to replace a part of the cyclic polycar 
boxylic acids by monobasic or dibasic aliphatic 
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ample high-molecular fatty acids as are con 
tained in fatty substances of vegetal origin such 
as oils, fats or waxes, such as caproic acid, lauric 
acid, stearic acid or montanic acid may be em 
ployed or acids obtained by oxidizing high-molec 
ular paraiiinic hydrocarbons may be employed. 
Suitable dicarboxylic acids are for example 
malonic acid, succinic acid, adipic acid or mix 
tures of dibasic acids as are obtained by oxidizing 
high-molecular paraf?n hydrocarbons with nitric 
,acid. . . 

The condensation takes place generally speak- I 
ing even by simple heating of the polycarboxylic 
acids with the amines to high temperatures, as 
for example temperatures above 150° C. It is 
advantageous to work at temperatures between 
180° and 300° C. The heating of the mixture is 
preferably continued until water has distilled oil 
in an amount approximately corresponding to 
the amount of water theoretically calculated for 
amide formation from the initial materials used. ' 
The condensation may also be carried out in the 
presence of solvents of high boiling point, as for 
example tetrahydronaphthalene, trichlorbenzene 
or nitrobenzene, or with an addition of oils, tats 
or waxes of the acids contained therein. When 
using acid halides, it is preferable to work in the 
presence of agents binding acids, as for example 
caustic soda solution, caustic potash solution, 
ammonia or soda. . 
Depending on the nature of the initial mate 

rials used, wax-like substances of very high melt 
ing point are obtained which have valuable in 
dustrial properties and which if desired may be 
subjected to puri?cation, as - for example by 
treatment with adsorbent or bleaching sub-. 
stances, such as active carbons, bleaching earth, 
sulphurous acid or hydrogen peroxide, if desired 
while using solvents. Generally speaking they 
‘are soluble in‘higher boiling' organic solvents, > 
such as xylene, oil‘ or turpentine, mineral oil 
fractions and also in oils, fats, para?in waxes, 
ozokerite, ceresine, natural or synthetic waves 
and similar products and may be used with ad 
vantage for many purposes in industries working 
up waxes. For example they are suitable alone or 
together with other substances for impregnating 
textiles, paper and the like. The products also 
have a very high binding power for the solvents 
usual in industries working up waxes. The good 
oil-binding power of the products oifers special 
advantages in the preparation and storage of wax 
?nished products, such as shoe creams and polish 
ing compositions. 
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The following examples will further illustrate 

how the present invention may be carried out in 
practice but the invention is not restricted to 
these examples. The parts are by weight. 

Example 1 

100 parts of terephthalic acid and 325 parts 
of octadecylamine are heated until about 20 parts 
of water have distilled off, whereby the tempera 
ture rises from 180° to 300° within about 3 hours. 
A rather hard, almost colorless, wax-like prod- . 
uct is obtained which has a dropping point (ac 
cording to Ubbelohde) of 157° C. and a softening 
point (according to Kramer-Sarnow) of 141° C. 
The product is well soluble when hot in butanol, 
toluene, xylene, oil of turpentine and substitutes 
for oil of turpentine, oils, fats, waxes, wax-like 
polychlornaphthalenes, para?in waxes and the 
waxes of high melting point obtainable according 
to our copencling U. S. application Ser. No. 
210,158. 

Example 2 

160 parts of terephthalic.acid dimethyl ester 
and 310 parts of dodecylamine are heated until 
about 50 parts of methyl alcohol have distilled oil". 
The residue is a hard, colorless wax-like product 
having a dropping point of 166° and a softening 
point of 164° C. . - 

Example 3 

100 parts of terephthalic acid and 230 parts of 
dodecylamine are introduced into about 1700 parts 

> of tetrahydronaphthalene, the mixture then be 
ing heated to boiling under a re?ux condenser 
provided with a water separator until water no 
longer passes over. After distilling off the tetra 
hydronaphthalene in vacuo, there remains a pale 
yellow, rather hard wax having a dropping point 
of 164° and a softening point of 163° C. It is well 
soluble in ‘fused paraffin wax, in natural and 
synthetic ozokerite and in oils, as for example 
linseed oil. 

Example 4 

A mixture of 100 parts or terephthalic acid and 
320 parts of oleylamine are heated under a de 
scending condenser. The splitting oil of water 
commences at 225° C. and is completed after about 
3 hours when a temperature of 320° C. is reached. 
The condensation product is a yellow soft wax 
having a dropping point of 124° and a softening 
point of 115° C.‘ It is well soluble when hot in 
alcohols and aromatic hydrocarbons and in fats V 
and waxes. 

Isophthalic acid may be used instead of tereph 
thalic acid; a dark yellow soft wax having a 

- dropping point of 91° C. is thus obtained. 

Example 5 > . 

300 parts of diphenyl-414'-dicarboxylic acid 
and 700 parts of octadecylamine are heated for 
about an hour until the amount of water cal 
culated from the formation of the dicarboxylic 
acid diamide has distilled off. The residue solidi 
fies when cooled to form a yellow, hard wax-like 
mass having a dropping point of 199° and a 
softening point of 173° C. 

. Example 6 

270 parts of diphenyl-4.4’-dicarboxy1ic acid di 
methyl ester and 380. parts of dodecylamine are 
heated until methyl alcohol no longer distils 
over. A dark yellow wax-like mass is obtained 
which has a dropping point of 205° and a soften 
ing point of 195° C. 
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ylamine instead of the dodecylamine, a wax-like 
mass having a dropping point of 176° C. is ob 
tained. 

, Example 7 

200 parts of terephthalic acid are condensed 
with 1000 parts of an oxidation product of Mid 
German montan wax (obtained according to the 
U. S. Patent No, 1,737,975) and 1000 parts of 
dodecylamine by heating. The splitting off of 
water which commences at 220° C. is completed 
after an hour when a temperature of about 330° 
C. is reached. A pale brown, rather hard wax— 
like product is obtained having a dropping point 
of 90° C. It is soluble in para?in wax, oils, fats 
and waxes. 

Example 8 

A mixture of 100 parts of terephthalic acid, 
178 parts of dodecylamine and 10 parts of ethyl 
ene diamine hydrate is heated. After distilling 
off 20 parts of water, there remains a pale yellow. 
hard wax-like mass having a dropping point of 
251° and a softening point of 180° C. The prod 
not is well soluble in paraffin wax, waxes and 
similar substances. ' 

Example 9 

A mixture of 166 parts of terephthalic acid, 
146 parts of adipic acid and 740 parts of dodec 
ylamine is heated for an hour at from 200° to 
300° C. After distilling off 70 parts of water, 
a hard, pale brown, wax-like mass is obtained 
having a dropping point of 153° and a softening 
point or 150" c. It is soluble in higher boiling 
organic solvents, such as xylene, and also in 
paraffin wax, ozokerite, oils, fats and waxes. 

Example 10‘ 
A mixture of 100 parts of terephthalic acid and 

50 parts of adipic acid is condensed with a mix 
ture of 300 parts of dodecylamine and 10 parts of 
ethylene diamine hydrate by heating. 30 parts 
of water thus distil oil. The condensation prod 
uct obtained is a pale yellow, moderately hard 
wax-like mass having a dropping point of 198° C. 

Example 11 

1 molecular proportion of isophthalic acid is 
heated with 2 molecular proportions of dodecyl 
amine at from about 200° to 240° C. until about 2 
molecular proportions of water have distilled off. 
The condensation product is a hard yellow wax . 
having a dropping point of 124° and a softeninz 
point of 123° C. 
By using octadecylamine instead of dodecyl 

amine, a wax having a dropping point of 119° 
.and a softening point of 118° C. is obtained. 

Example 12 

A mixture of 100 parts of trimesic acid and 400 
parts of octadecylamine is heated to from about 
200° to 250° C. until about 20 parts of water have 

- distilled o?. The residue forms after cooling 9. 
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pale brown hard wax-like mass having a drop 
ping point ‘of 160° C.; it becomes plastic and 
flexible when heated. 
What we claim is: 
1. The process of producing a wax-like sub 

stance which comprises condensing an aliphatic 
amine having at least one alkyl radical with at 
least 8 carbon atoms and at least one hydrogen 
atom attached to nitrogen with a cyclic dicar 
boxylic acid from which an anhydride can be 
formed only by combination of two molecules 01 

By using an equimolecular amount of octadec- 76 acid. 
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2. The process of producing a wax-like sub 

stance which comprises condensiiig an aliphatic 
- amine having at least one alkyl radical with at 
least 8 carbon atoms and at least one hydrogen 
atom attached to nitrogen with a cyclic dicar 
boxylic acid of the benzene series from which an 
anhydride can be formed only by combination of 
two molecules of acid. 

3. The process of producing a wax-like sub 
stance which comprises condensing an aliphatic 
amine derived from a fatty acid of vegetal origin 
having at least 8 carbon atoms and at least one 
hydrogen atom attached to nitrogen with a cyclic 
dicarboxylic acid from which an anhydride can 
be formed only by combination of two molecules 
of acid. 

4. The process of producing a wax-like sub 
stance which comprises condensing an aliphatic 
amine with at least one alkyl radical containing 
at least 8 carbon atoms and at least one hydrogen 
atom attached to nitrogen with terephthalic acid. 

5. The process of producing a wax-like sub 
stance which comprises condensing an aliphatic 
amine with at least one alkyl radical containing 
at least 8 carbon atoms and at least one‘hydrogen 
atom attached to nitrogen with a cyclic dicar 
boxylic acid from which an anhydride can be 
formed only by combination or two molecules of 
acid and an aliphatic carboxylic acid selected 
from the class consisting of aliphatic mono- and 
dicarboxylic acids. ' ' 
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amide each CO is combined with the N of the 
radical of an aliphatic amine having at least one 
alkyl radical with at least 8 carbon atoms. - 

8. A diamide of a cyclic dicarboxylic acid of 
the benzene series, from which an anhydride can 
be formed only by combination of two molecules 
of acid, in which diamide each CO is combined 
with the N of the radical of an aliphatic amine 
having at least one alkyl radical with at least 8 
carbon atoms. 

9. A diamide of a cyclic dicarboxylic acid, from 
which an anhydride can be formed only by com-v 

, binatlon of two molecules of acid, in which di 
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6. The process ‘of producing a wax-like sub? 
stance which comprises condensing a mixture of 
an aliphatic amine with at least one alkyl radical 
containing at least 8 carbon atoms and an all 
phatic polyamine each of the said amines con 
taining at least one hydrogen atom attached‘ to 
nitrogen with a cyclic dicarboxylic acid from 
which an anhydride can be formed only by com 
bination of two molecules of acid. 

7. A diamide of a cyclic dicarboxylic acid, from 
which an anhydride can be formed only by com 
bination of two molecules of acid, in which di 

40 

amide each CO is combined with the N of a the 
radical of an aliphatic amine derived from a 
fatty acid of vegetal origin having at least one 
alkyl radical with at least 8 carbon atoms. 

10. A diamide of terephthalic acid, in which 
diamide each CO is combined with the N of the 
radical of an aliphatic amine having at least 
one alkyl radical with at least 8 carbon atoms. - 

11. A wax-like condensation product from a’ 
cyclic dicarboxylic acid from which an anhydride 
can be formed only by the combination of two 
molecules of acid, an aliphatic carboxylic acid 
selected from the class consisting of‘ aliphatic 
mono- and dicarboxylic acids, and an aliphatic 
amine having at least one alkyl radical contain 
ing at least 8 carbon atoms and at least one, 
hydrogen atom attached to nitrogen. 

12. A wax-like ‘condensation product from a 
cyclic dicarboxylic acid from which ‘an anhydride 
can be formed only by the combination of two 
molecules of acid, an aliphatic carboxylic acid 
selected from the class consisting of aliphatic 
mono- anddicarboxylic acids, and a mixture of - 
an aliphatic amine having at least one alkyl 
radical containing at least 8 carbon atoms and 
an aliphatic polyamine each of the said amines 
containing at least one hydrogen atom attached 
to nitrogen. 

HANS GEORG HUMMEL. 
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