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. This invention relates to amidoester waxes and 
the method of forming the same, and more par 
ticularly to a synthetic wax having very much the 
properties of carnauba wax. 
A Synthetic wax which would substitute car 

nauba was in the true sense is in great demand 
and as yet is commercially non-existent. In com 
parison with carnauba, wax, the synthetic waxes to 
date fall short in several ways. Among these 
may be mentioned, solubility behavior, softening 
and melting range, gloss, hardness, toughness, 
and the ability to form tough or durable glossy 
films when rubbed and buffed onto a surface. 
The latter property, being especially important, 
is lacking in waxy compounds like the present 
amides, methylene diamides, hydrogenated glyc 
erides, hydrocarbons, etc. Although the compo 
Sition of carnauba. Wax is known at least in a 
general Way, it is not practical to prepare a syn 
thetic Wax of the same composition as carnauba, 
because the constituents are scarce and/or diff 
cult to synthesize. 
An object of this invention is to provide new 

synthetic waxes which tend to be non-crystalline 
and which possess the property of forming glossy 
films readily when "rubbed onto a surface. A 
further object is to provide a method in which 
there is a controlled alteration of the molecular 
size and structure for obtaining non-crystalline 
waxes of different melting ranges and different 
degrees of hardness and - toughness, while yet 
possessing the above-mentioned desirable charac 
teristics of carnauba wax... A further object is to 
provide a method for producing waxes of the above 
characteristics having a melting range falling well 
within the commonly desired limits. A still fur 
ther object is to provide a series of new syn 
thetic waxes having the desired characteristics 
of carnauba wax and which form glossy films 
readily when rubbed onto a surface, and new and 
improved methods for forming such products. 
Other specific objects and advantages will appear 
as the specification proceeds. . . . 
The class of compounds which makes up the 

synthetic waxes of this invention are amidoesters. 
More specifically, these waxes are reaction prod 
ucts of (A) higher fatty acids and alkanolamines; 
and (B) higher fatty acids, alkanolamines, and 
polybasic acids or their ethyl esters. By higher 
fatty acids or “high molecular weight fatty acids,' 
I mean fatty acids having from 10 to 26 carbon 
atoms. I prefer to employ fatty acids having 
from 10 to 22 carbon atoms." However, all of the 
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fatty acids containing 10 or more carbon atoms 
give the desired new results set out herein, and 
such acids are available up to about 26 carbons 
in chain length. 

5 In Preparing (A) the amidoesters from the 
higher fatty acids and alkanolamines, the cal 
culated quantities of fatty acid and alkanolamine 
to give a complete reaction) are merely heated 
together (say about 150°-180° C.), preferably in 

10 an inert atmosphere and finally under reduced 
pressure (preferably about 5 to 15 millimeters of 
mercury). If desired, the temperature may be 
raised above 180° C. I find, however, that it is Ordinarily unnecessary to go above this temper 

lature and that there is no advantage in doing 
SO. The following illustrates the formation of the 
simpler type (A) amidoesters: 
(1). 
O 

RC:-OH - RC-OH NH2CH2CH2OH. -- 
- O O 

20 

25 ... O is - it | CHCHO 
RC-OH + R'6-OH + Ré-OH - NH --> 

CHCH-OH 
O O 

FI 
CH2CH2OC-R -- 3HO 

NY O 
CHCH,00-R 

where R, R', and R'' are higher alkyl radicals 
and may or may not be the same. - 
The preparation of (B)-the amidoesters from 

the higher fatty acids, alkanolamines, and poly. 
basic acids or their ethyl esters-is necessarily 
performed in two or more Steps depending on the 
Structural complexity of the final product. For 
the second type (B) of amidoesters the following 
illustrates their formation: 
(1) 

30 RC 

O O 
. . . . 

45 Ré-OH+NH, CH, CH, OH- Re-NHCH-choh-i-Ho 
R being a higher alkyl radical (Ethylalkylamide) 

(2) 
O O O 

50 | 
2RC-NHCH, CH, OH--Ho-?(CH),é-oH - 
O O O O 
I RC-NEICH2CH-O-Ö(CH)6-o CH, CHNHé-R --2O 

| Ré-NHCHCH-0-lry - 2H, 0. 
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Where the adipic acid may be substituted by any 
polybasic acid or its ethyl ester. Equation 2 may 
be Written thus: 
(3) 
O 

R-NHCHCH-OH + - 

HO-C(CH2)4C-OH -- HOCH2CH2NECR' 
O O O O 

R, and R' being two different higher alkyl radicals. 

fied as follows: 
(4) 

R(-NHCHCH-OH + HobcCH)8–OH H 
O O O 

Ré-NH CHCHO C(CH2)C-OH -- HO 
- (4a) -- 

Two moles of the product (4a) may be "bridged” 
With 1 mole of an alkanolamine 
(5) 

O - - - 

2Ré-NHCH-CH occH),é-OH --NH2CH2CH2OH 
O O O 

O 

15 

20 
starting materials. 

4. 
process described herein indicate that the mono 
and dialkanol amines containing at least 2 car 
bon atoms can be made to respond to the process 
to produce the Waxy compounds which are the 
main purpose of the invention. In particular, 
the mono and diethanol amines have been found 
to give excellent resultS. 

': Any polybasic acid or, its ethyl ester may be 
employed, and in the examples set out below, 
various Specific acids and their ethyl esters are 
listed. All of the polybasic acids and their ethyl 
esters respond to give the new Series of Waxes 

... . . . . . having the desired characteristics mentioned, 
In order to increase chain length of the molecule - 
to any predetermined extent reaction (2) is modi 

and particularly the characteristic of forming 
glossy films readily when rubbed onto a surface. 
From what has been Stated above, it can be 

seen that a considerable number of annidioesters 
can be readily prepared from relatively common 

These annidioesters are all 
waxy compounds differing from each other in 
such physical properties as melting point, hard 

2 5 

--- 

3 previously in this invention. 

ness, and toughness. The latter physical prop 
erties depend on the chemical composition, a 
factor which is readily controlled as described 

O. . O O 
- . : 

2Ei; O -- R-NHCHCH.o. (CH), -NHCH, CH,0-lb (CH.). -O-CH, CHNHé-R 
or one mole of the product (4a) may be reacted 
with one mole of an alkanolamine and the result 
ing hydroxy compound again reacted mole per 
mole with a dibasic acid as shown in (4), etc., the 

35 

process of alternate mole per mole reaction of: 
alkanolamine and dibasic acid being repeated unt 
til it is desired to “bridge' the resulting hydroxyl 
or carboxyl compounds. If the last reactant in 
the chain lengthening process is an alkanolamine, 

40 

thus giving rise to a compound with a terminal: 
hydroxyl group, then such a compound is 
“bridged' by reacting two moles of it with One 
mole of dibasic acid. On the other hand, if the 
terminal group of the compound to be "bridged' 

45 

is a carboxyl, then two moles of such a compound . 
are reacted with one mole of an alkanolamine. 

Dialkylolamides 
(Ho CHCH2NCH2CH2OH. 

k 
where R is an alkyl radical) when used instead 
of alkanolamines in the “bridging' or chain 
lengthening process impart translucency and 
lower melting properties to the resulting amido 
esters. Increasing the chain length in general 
increases the toughness of the product. As may 
be seen from what has been stated above, one 
may use several different alkanolamines and al 
kylolamides, several different dibasic acids and 
several different higher fatty acids in making up 
one and the same lengthened and "bridged' 
amidoester. 
Any of the high molecular weight fatty acids 

50 

55 

60. 
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may be employed with satisfactory results. I 
have obtained especially good results with Stearic 
acid, and also with palmitic acid. All of the 
fatty acids, containing 10 or more carbon atoms, 
give the desired new results set out herein. Such 
acids are available up to about 26 carbons in 
chain length. 
My experimental results in carrying out the 

70 

(such as brown paper). 

The reaction to form the amid structure takes 
place attemperatures above 140° C. and the re 
action to form the ester structure takes place 
from about 140°C. upward, and it is usually 
necessary to employ temperatures in excess of 
180° C. to complete the reaction. However, tem 
peratures in excess of 240° C. are not recom 
mended due to the likelihood of decomposition 
at such high temperatures. If desired, an inert 
atmosphere may be used in conducting the re 
action, but this is not essential and, in most 
cases, may be dispensed with in commercial op 
erations. . . Specific examples of the process and of the 
product and of the series of products, covered 
herein may be set out as follows: 

The amidoester of stearic acid and ethanolamine 
713.4 grams of stearic acid and 78 grams of 

ethanolamine (molecular proportions: 2 stearic 
acid, 1 ethanolamine) were mixed and heated 
(preferably with stirring) for 1%-2 hours at 
175-185°C. in an inert atmosphere. The mixture 
was then heated at 185-195° C. and 10-15 mm. 
pressure for 4 to 5 hours and cooled to 130-140° 
C. under vacuum before pouring out. . . . . 
This product was hard, close grained, and light 

colored (light tan). It melted at 85-87°C. and 
formed a glossy film when rubbed onto a surface 

Ethylol stearamide, which was a starting ma 
terial in the following examples, was prepared 
as follows: Stearic acid (290 grams) was mixed with 
80-90 cc. (an excess of the calculated) of eth 
anolamine. The mixture was heated for 2 hours 
at 180°C. in an atmosphere of nitrogen and then 
for 2-2% hours at 160-200° C. and 10-15 mm. 
pressure to remove the unreacted ethanolamine. 

75 solid, melting at 94-96° C. The product obtained was a soft light colored 
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The timidoester of stearic acid, ethanolamine and moleic anhydride 
Molecular proportions of the reactants repre 

sented in the final product were: Stearic acid 
2, ethanolamine 2, maleic anhydride 1. 

... ... 3 O. . . . . . . . . . . . .O.. ... O ; ; ; O. 
it it ------|-- - - - - - - - (citie-NHCH,cholich-OH,-oCH,CHNHé-critis) O 
A mixture of 208.5 grams of ethylol stearamide 

and 31.3 grams of maleic anhydride was heated . . 
for 2 hours at 150-170° C. and 10-15 mm. pres 
sure. Under these conditions of heating, a rapid 
reaction set in at 150° C. and the temperature was 
allowed to rise. as the reaction rate decreased. 
After cooling to about 130° C. (under vacuum), 
the reaction product was poured into beakers to 
solidify. At room temperature, it was a reddish, 
fine-grained brittle wax which formed a .gioSSy 
film when rubbed onto a surface. The melting 
point was 65-72 C. . . . . . . 

The amidoester of 
adipic acid 

Molecular proportions of the reactants, repre 
sented in the final product were: Stearic acid 2, 
ethanolamine 2, adipic acid 1. . . . . . . . 

(cial-NHCHCH-0-5(CH) -o-CHCH-NH-CH.) 
A mixture of 114 grams: of ethylol Stearamide 

and 24.5 grams (theoretical) of adipic acid was 
heated at a pressure of 10-15 mm. for 4 hours. 
The reaction progressed rapidly at 150.C., but 
the temperature was allowed to attain.180 C. 
within an hour and was maintained at 180-190° 
for the next two hours. It was then raised to 
2009-220° C. for the remaining 2 hours. In order 
to remove any traces of oily and distillable...by 
products, the reaction mixture was heated at 
190-220° C. for about 2 hours at 3 to 5 mm. pres 
sure. After cooling to 130-140°C. under vacuum, 
the hot liquid was poured into beakers. At room. 
temperature, the product was a tan colored, hard, 
fairly tough, fine grained and glossy wax which 
formed a glossy film when rubbed onto a surface. 
:Melting temperature: softened some at 70° C. 
and liquified at 98-110° C. . . : " : 

The amidoester of stearic acid, ethanolamine 
. . . . and adipic acid . , . . . . 

Molecular proportions of the reactants repre 
sented in the final product were: Stearic acid 2, 
ethanolamine 3, adipic acid 2. - a 

citi-NHCHCH-0-6(CH), -NHCHCH.0- 
: A mixture of equal molar proportions of ethyol 
stearamide and adipic acid was heated at 160 
180°. C. and 10 to 15 mm. pressure until bubbling 
ceased (about 2-3 hours). After cooling to 140 

O 

. c. under vacuum, a half molar proportion of 
ethanolamine was added and the mixture was 

stearic acid, ethanolamine and 

EcoH). 

:30 

35 

40 

the unreacted hydroxyl, giving: . . . . 

45 

: 50 

-:- - - - - - - -, a 6 

face. However, it was somewhat tougher and 
finer grained (tending toward translucency) than 
the wax of Example 3. . . . 

oester of stearic acid, ethanolamine 
- S - - -- 

The din 
- . . . . . . . . . and sebacic acid 

Molecular proportions of the reactants repre 
sented in the final product were: Stearic acid 2, 
ethanolamine 2, sebacic acid 1. 

O 
. . . ,, . . . . . . . . . ; -- * : 

C-O-CECHN 

O O 

C17Has C-NH CHCH-O- (CH)s 8-Chi, 
The procedure in this case was the same as 

that in Example 3, except that the adipic acid 
was substituted by an equal molar proportion 
of sebacic acid. The final (Sebacic) product re 
sembled the adipic product of Example 3 except 
that it was slightly lower melting and somewhat 
tougher. 

EXAMPLE 6 

The amidoester of stearic acid, dieth 
. . . . - and adipic acid - - - - 

Molecular proportions of the reactants repre 
sented in the final product were: Stearic acid 4, 
diethanolamine 2, adipic acid l. . . . . . 
The first step in this process was the prepara 

tion of the monostearate of diethylol stearamide 
O 

CHCH-OH 

anolamine 

a 
(C135C. ), 

YNY 
N CH, CHO C17H35 

The Second step consisted of uniting or 'bridge 
ing' two molecules of the above hydroxyamide 
ester with one molecule of adipic acid through 

of O O O 
- . . a 

chic-NCHCH.o &cCH), -o-CHCH.N- C1s 
N O 
N. : C 

C.His OCC CHCHOCCtHas 

Preparation of compound (A): A mixture of 
2 moles of stearic acid and 1 mole of diethanol 
amine was heated, preferably in an inert atmos 
phere, for 4 hour at 140-160° C. After this, the 
heating was continued at 10-15 mm. pressure 

55 and 140-160° C. Although the reaction appeared 
to be completed after 1 hour, the process was 
continued for another hour with the tempera 

65. 

heated in an atmosphere of nitrogen (at atmos 
pheric pressure) for 2 hours at 170-185° C. and 
then for 2 hours at 10-15 mm. pressure and 
180-200° C. The reaction product was cooled 

5- to 130-140° C. in vacuo and poured into beakers. 
: The wax thus obtained softened at 70-75°, liqui 
fied at about 100°, and resembled that of Ex 
ample 3 in color, hardness, gloss, and the ability 

... to produce a glossy film when rubbed onto a sur 

70 

action). 

75. 

- . . . . 

b-o-CHCHNH 
O 

&H, - - - 

ture rising to 180° C. On cooling, there was ob 
tained a tan colored semi-translucent, Waxy Solid, 
neiting at 53-55° C. 

Preparation of compound (B): The reaction 
product (A) (1 mole) was mixed with A mole 
of adipic acid and heated at 10-15 mm. pressure. 
Water was rapidly evolved at 100-140° C. After 
heating at 100-140°C. for 1 hour, the tempera 
ture was raised to 170° C. during the second hour. 
-Finally, the temperature was raised to 200° C. for 
A hour (till there was no more evidence of re 

After cooling in vacuo to 100°, C., the 
hot melt was poured into beakers. The product 
was... a glossy, Waxy. Solid of medium hardness 
and light tan color (quite translucent), melting 
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at 48-50° C., and formed a very glossy film when EXAMPLE 10 
rubbed onto a surface. . . . . . The amidoester of stearic acid, ethanolamine and 

EXAMPLE 7 diethocysilicic acid 
The amidoester of stearic acid, ethanolamine ... ; : . . . . . . . . 9.C.H. s:. . . . 

and diethanolamine and adipic acid CnHye-NHCHCH-0- (NH-3Cs His 
Molecular proportions of the reactants repre ; : . . . . . . . . . . . . OCEIs. . . . . . . . . . . . . . . . 

sented in the final product were: Stearic acid 3, A mixture of 4 mole of ethyl silicate and 1 
ethanolamine 2, diethanolamine 1, adipic acid 2. mole of ethylol stearamide was heated at 150-175 

o : , . . . . . . . . . . . . . 
chi-NHch.ch-o-ech.), -o-CH, CH,N-CH, CH,é-oCH-CH-NHCritis . . . . . . . 

9. - . . . . . . . . . . : - . S. , 

. . . . ...5 fc. His . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

In this preparation, it was necessary to pre- 9 until hee SOOE evidence of the evolu 
pare diethylol stearamide . tion of ethyl alcohol (about 2 hours). The cooled o product resembled the adipic product of Example 

2 H Sr. m 3 in color, hardness, toughness, gloss, filmsform 
(CrHucle CHOI 20ing properties, and melting point, . . . . . . . .: 

) - - 7..., . . . . : , ; ; i . . . . . . . . 

YoECH.OH EXAMPLE 11 ..., 
as well as the ethylol stearamide before hand. The amidoester of stearic acid, ethanolamine and 
The diethylol stearamide was prepared by heat 25 . . . . . . . . . . . ; boric acid. ... . . . . . . . . . . . . . . 
ing a mixture of equal molar proportions of O oH o 
'stearic acid and diethanolamine in the Sane m 
manner described under the preparation of eth- CH, -NHCH, CH, ob-o-CECH-NHC critis. 
ylol stearamide. ' . . . - ... . civilion af 1z mrtanf ania, ana'i mini : A mixture of equalmolar proportions of ethylol A mixture of 2 mole of boric acidade --- . . a -- 30 of ethylol stearamide was heated at 145-150 C. 
stearamide and adipic acid was heated at 160- is 1750 C. and 10 mm. pressure until the bubbling until no more water was evolved (22 hours). ceased (about 1 hour required) and then at The cooled product was a very glossy, orangetin, 
190-200° C. for another half hour. After cooling brittle wax, melting at 10-140 C. It formed a -glossy film when rubbed onto a surface. to 140° C. in vacuo, a half molar proportion of s s Seiyotari was added, and the resulting "YES." specification, I have set mixture was heated at 190-200° C. and 10-15 mm. orth specific steps in great detail for the pr: 
pressure for 4 to 5 hours to effect a "bridging" pose of illustrating certain embodiments of the 
between the free adipic carboxyls invention, it will be understood that Such details 

9 , may be varied widely by those skilled in the art the resulting product was cooled as described 40. iwar frve. -- i.eriri in previous examples. It resembled the product 40 without departing from the spirit of my inven 
obtained in Example 6 in gloss and in its ability I claim: ... . - v. 
tO form glossy film. When rubbed onto a Sur- 1. En a proceSS for preparing an amidoester 
face, but it was a little darker in color, leSS - p - translucent, and liquefied at 75-85 C. wax product, the steps of condensing about a 1. 

45 to 1 molar ratio of a saturated monobasic fatty 
EXAMPLE 8 acid containing an even number 'of carbon atoms 

-- . . s of within the range from 10 to 26 carbgnatoms with 
The amidoester of stearic acid, ethanolamine an amine selected from the group consisting of 

and acetic acid mono and dialkanolamines containing at least 2 
O . . . . . . . . . . .O - 50 carbon atoms by heating said reactants to about 

r. ch, -NHCHCH.okch. E.A.G. tigii, t then . . . . . . . . . . . a 2 to Oa. 
A. mixture of equal molar proportions of ethylol mide With an aliphatic E. E. 

stearamide and acetic anhydride was heated at said second-mentioned reactants to about 180 to 
140°C. After 2 hour, a vacuum (10-15 mm. 55 240 C. to complete the reaction pressure) was applied and the temperature Was 2. in a process for preparing an amidoester 
Ely E. to i. said E. wax product, the steps of condensing about a 1 to 

di i C as pera s E. 1 molar ratio of a saturated monobasic fatty acid 
was distilled out (abou our). The coole containing an even number of carbon atoms with 
product was a tan colored, Waxy Solid, melting to in the a freer s at 73-77 C, but it was considerably softer than 60-in the range from 10 to 26 carbonations. With an 
that obtained in Example 1 y - amine selected from the group consisting of mono that obtained in Example 1. M d diethanol amines by heating said reactants 

- - to about 140 to 240°C. to form an alkylolamid AMP, s -r-g- sass alkyloianlae, 

- EX MP E 9. s and then reacting about a 2 to 1 molar ratio of 
- The amidoester of stearig aged, ethanolamine and 65 the alkylolamide with an aliphatic dibasic acid 

dimerieed linoleic acid by heating said second-mentioned reactants to 
Q 9 a.s.l., cEE-NHCHCH.oecCuH) -ochsch.NH (Citha) wi. Eii", tes prietire 

A mixture of 4 mole of dimerized linoleic acid 70 to 1. molar ratio of stearic acid with an amine and mole of ethylol stearamide was heated at selected from the group consisting of mono and 
160-165° C. and 10-15 mm, pressure until there diethanolamines by heating said reactants to 
was no further evidence of the evolution of water - about 140 to 240°C. to form an alkylolamide, and 
(about 6 hours). The cooled product was a light then reacting about a 2 to 1. molar ratio of the 
brown, semi-translucent wax, melting at 70-75 C. 75 alkylolamide with an aliphatic dibasic acid by 
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heating said second-mentioned reactants to 
about 180 to 240° C. to complete the reaction. 

4. In a process for preparing an amidoester 
wax product from a saturated monobasic fatty 
acid containing an even number of carbon atoms 
within the range from 10 to 26 carbon atoms, 
the step of reacting an alkylolamide formed from 
said fatty acids and an amine selected from the 
group consisting of mono and diethanolamines 
with an aliphatic dibasic acid in a 2 to 1 molar 
ratio by heating said reactants to about 180 to 
240 C. to complete the reaction. : 

5. A product produced in accordance with the 
process set out in claim 1. 

6. In a process for preheating an amidoester 
wax product, the steps of condensing about a 1 to 
1 molar ratio of a saturated monobasic fatty acid 
containing an even number of carbon atoms 
within the range from 10 to 26 carbon atoms with 
an amine selected from the group consisting of 
mono or dialkanolamines containing at least 2 
carbon atoms by heating said reactants to about 
140 to 240° C. to form an alkylolamide, condens 
ing about a 1 to 1 molar ratio of said alkylol 
amide with an aliphatic dibasic acid to form a 2 
carboxyl compound by heating Said reactants to 
about 140 to 240 C., and then condensing about 
a 2 to 1 molar ratio of Said carboxy compound 
with an amine selected from the group consist 
ing of mono and dialkylanolamines containing at 
least 2 carbon atoms by heating Said reactants to 
about 140 to 240° C. to form an amidoester Wax 
product. m 

7. In a process for preparing an amidioester 
Wax product, the steps of condensing about a 1. 
to 1 molar ratio of a saturated monobasic fatty 
acid containing an even number of carbon atoms 
within the range from 10 to 26 carbon atoms 
with an annine Selected from the group consist 
ing of mono and diethanolamines by heating 
Said reactants to about 140 to 240 C. to form an 
alkylolamide, containing about a 1 to 1 molar 
ratio of said alkylolamide with an aliphatic di 
basic acid to form a carboxyl compound by 

O 

20 
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heating said reactants to about 140 to 240°C., 
and then condensing about a 2 to 1 molar ratio 
of Said carboxyl compound with an amine Se 
lected from the group consisting of mono or di 
ethanolamines by heating said reactants to about 
140, to 240° C. to form an amidoester wax 
product. 

8. In a process for preparing an amidioester 
WaX product, the steps of condensing about a 1 
to 1 molar ratio of stearic acid. With an amine 
Selected from the group consisting of mono and 
diethanolamines by heating. said reactants to 
about 140 to 240° C. to form a alkylolamide, con 
densing about a 1 to 1 molar ratio of Said alkyl 
olamide with an aliphatic dibasic acid to form a 
carboxyl compound by heating said reactants to 
about 140 to 240 C, and then condensing about 
a 2 to 1 molar ratio of said carboxyl compound 
with an amine selected from the group consist 
ing of mono and diethanolamines by heating 
Said reactants to about 140 to 240°C. to form an 
amidoester Wax product. 

9. A product produced in accordance with the 
proceSS set out in claim 6. 

OTTO TURINSKY. 
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