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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 d1m-
cult to synthesize.

An object of this invention is to prov1de 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 struecture 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 -ahd which form glossy films
readily when rubbed onto a surface, and new and
improved methods for forming such products.
Other specific objects and- advantages w111 appear
as the specification- proceeds.- -7

“The class of compounds which makes up the
synthetic waxes of this invention are amidoesters.
More specifically, these waxes are reaction prod-
uets 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 gvailable 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
an inert atmosphere and finally under reduced
bressure (preferably about 5 to 15 millimeters of
‘mercury). - If desired, the temperature may be
raised’ above 180° C. I find, however, that it is
ordmarlly unnecessary to go above this temper-
ature ‘and that there is no advantage in doing
so.  The following illustrates the formation of the
s;mp_]er type (A) amidoesters:’

(1).‘ '

‘ o
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RC=OH, + R’C——OH + NHzCHgCHgOH —_—
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: RC—NHCHzCHg—O—(”JR’ + 2H:0.
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RC——OH + R/'C—0H + R”C—OH 4 NH —
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CH;CH;0H
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CH;CH;0C—R’ + 3H:0

30 Ve

\CHzCHzO("J——R”
where R, R/, and R’’- are higher alkyl radlcals
and may or may not be the same.

- The preparation of (B)—the amidoesters from
the higher fatty acids,- alkanoclamines, 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 followmg
Jllustrates thelr formatlon
[}
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45 RC—OH+NH;CH,CH,0H ——s Ry)—NHCHzCHzOH—I-HgO

R being a-higher - i
alkytradical” - (Ethy]o]allty]amxde)
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RC-~NHCH;CH;—0~—C(CH)iC~0 CH;CH,NH 0’:’)—'R +-2H30
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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}

RH—NHOH?CHeOH +

I i : S
HO—C(CH:):C—OH + HO CH,CH.NHCR’

1 i | I
RC—NHCH;CHr—0—C(CH»)sC—0—CH:CHNHCR/+2H,0

R and R’ being two different higheralkyl radicals.

to any predetermined extent reactmn (2) is modi-
fied as follows:
)
(I? [ II
RC—NHCH;CH:0H + HOC(CH):C—0H ——
It Il ||
RClJ——’\THCHzCHQOC(CHz)AC OH + Hgo
(4a) .
Two moles of the product (4a) may be “brldged”
with 1 mole of an alkanolamine

(5
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process describeq herein indicate that the moné
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 oriits ethyliester-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 wazxes

having the desired characteristics mentioned,
Tn order to increase chain length of the molecule
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and particularly the characteristic of forming
glossy films readily when rubbed onto a surface,

~PFrom what has been stated above, it can be
seen that a considerable number of amidoesters

can be readily prepared from relatively common
_starting materials.

These amidoesters are all
waxy compounds differing from each other in

““suich physical properties as melting point, hard-

[}
<

i ’ '
zRé—’\IHCH onog(CHl) C-—-OH + NH: CHvCHzOH —

O O

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

‘previously in this’ 1nvent1on

O
Il

Il |l
9H,0 + R(“,-—VHCHchzo%(CHz);g——NHCHzCHzO C(CH,):C—0—CH;CHNHC-R
or one mole of the product (4¢) 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), ete., the

35

process of alternate mole per mole reaction of .::

alkanolamine and dibasic acid being repeated un-
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

(HOCH.CH;NCH;CH,0H
C=0

where R.is an alkyl radical) when used instead
‘of -alkanolamines in the “pridging” 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.
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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:

‘at such high temperatures.:
ratmosphere may be used in conducting the re-

-175-185° C. in an inert atmosphere.

" The reaction to form the amid structure takes

‘place at temperatures.above 140° C. and the Te-

action to form the ester structurée 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, te‘n-
peratures in excess of 240° C, are not. ré
mended due to the hkellhood of decomposmon
If desired, an_ inert

action, but ‘this is hot essential and, in, ‘mosh
cases, may be dispensed. with 1n commercml op-
ergtions. .

Specxﬁc examples of the procecs and ‘of ‘the
product and . of the series of products. covered
herem may be set out as follows '

: EXAMPLE 1 ; o
The mmdoester of stearic aczd and ethanolamme

713 4 grams of stearic-acid and 78 grams -of
ethanolamine (molecular proportions: 2 stéaric
acid, 1.ethanolamine) -were mixed and heated
(preferably with stirring) for .134-2 hours. at
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 l1ght
colored (light tan).. It melted at 85— 87°.C. and
formed a glossy film when rubbed onto a surface

-(such: as brown paper).

Ethylol stearamlde, whmh‘was a startmg ma

“terial in-the folowmg examples, was prepared

as. follows :
Steanc acid. (290 grams) was m1xed w1th
80-90 cec. (an excess of the calculated) of eth-

-anolamine,: The mixture was heated for 2 hours
- at 1802 C. in an atmosphere of nitrogen and then

for 2—21/2 hours at 160-200° C. and 10-15 mm.

" pressure: to remove the unreacted ethanolamine.

75+

The: -product - obtamed was a soft hght colored
solid, melting at '94-96°C. P )
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The' amzdoester of stearzc acid, ethanolamme and
" maleic’ anhidride-

Molecula.r proportions of the reactants repre-
sented in the 'final product were: ‘Stearic- acid
2 ethanolamine 2, maleic anhydnde 1.

EANER s FEN ; ; .
;L Il Ny Sl
(C]'IHIJ}"NHCH)CHIO CCH=CHC-0 CH:CH:NEC—CHE:&)

10

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.glossy
“film when rubbed onto a surface.
pomt was 65-72° C.uiain &t

- EXAMPLE 3 |

The emidoester of stearie acid, ethanolamme and -

" adipic acid

Molecular proportions of the reactants, repre-
sented in the final product were: Stearic acid 2,
ethanolamine 2 adiplc acld 1

(C'ﬂHu_é!NHCHzCHrO—y)(CHJ);C"O"CBﬂ_CHz’NH(I:I}'fC:HEH)

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
200°-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 2t:3 {05 mm. pres-
‘sure. After cooling to0-130-140>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 & glossy fillm when rubbed onto:a. surface.
Melting temperature: 'softened ‘some:at 70° C.
and liquiﬁed at-98-110°:C. : S

EXAMPLE 4

The amzdoester of stearzc aczd ethanolamme
and. adipic acid_

Molecular proportions-of the reactants repre-
“sented in the final product were: Stearlc acid 2,
ethanolamme 3 ‘adipic acid 2 :

- A'mixture of equal molar proportions of ethylol
“stearamide and adipic acid-was heatéd-at 160-
-180° C.-and 10 to 15 mm. pressure until bubbling
~¢ceased (about” '9-3 hours). - After cooling to 140°

-@. under -vacuum, &' half ‘molar proportion of-

ethanolamine was ‘added and the mixture was

15
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The melting .
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heated in an atmosphere of nitrogen ‘(at atmos- i

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
e 130-140° C. in vacuo and poured into beakers.
“The'wax thus: obtamed softened-at" 70-75°; liqui-
- fied’ at-about -100°,-and resembled that 'of Ex-
-‘ample’3 in ‘color; hardness, gloss, and ‘the ability

70

65.

-action).

face, ~However; it" was somewhat tougher and
finer grained (fending toward translucency) than
the wax of Example 3 i

EXAMPLE 5

The amzdoester of stearzc acid; ethanolamme
T :gnd sebacic acid

Moleéular proportions. of the reactants repre-

sented in the final product were: Stearic acid 2,
ethanolamme 2, sebacw acid 1.

Il |
CuHasC—NHCHzCHz-O é(CHz)sC 0- CHzCHzNHg -C17Has

The procedure in this case was the same as
that “in ‘Example 3, excepi-that the -adipic -aeid
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. )

EXANIPLE 6

The amzdoester of “stearie aczd dzethanolamme
T and adzznc aeid

Molecular proportlons of the reactants repre-
sented in the final product were: Stearic ac1d 4,
diethanolamine 2, adipic acid 1.

The first step in this process was the prepara-
tion of the monostearate of dlethylol stearamide

o

(CyHsO CH?CHzOH ),

/\\

/

\

CH?CHZO(”JCHHH
o]

The second step consisted. of unitingf or “Abri‘dg-
ing’” two molecules of the above hydroxyamide
ester “with one molecule of adipic acid through

the unreacted hydroxyl giving:

. ” [ - . . II e ” . ’ N L
Cx7H350—N<CHzCHzO C(CHz)-iC——O—_CHzCHzN—g CuHu
N

N o |
CnHasICOCHzCHz QHzCHzOéCx;Hu

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 1% hour at 140-160° C. After this, the
“heating was continued: at 10-15 mm.: pressure
‘and 140-160° C. Although the reaction appeared

to be completed after 1 ‘hour, the process was

continued for another hour with the- tempera~-

Cuﬁssg-—NHCHzCHa— —é(CH:)I&—NHCHzCHzO—C(CH,)Aé—O—Cﬁz(}HgNHCHHM

ture rising to 180° C. On cooling, there was ob-
tained a tan colored semi-translucent, waxy solid,
melting at 53-55° C..

Preparation of- compound (B) : The reaction
product (A) (1 mole) was mixed with 1% 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

15 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

".to' produce a glossy-film when' rubbed ohto-a sur- 75 and light tan color (quite translucent), melting




2,607,783

q 8
at48-50°.C., and formed a .very glossy ﬁlm when : EXAMPLE 10
rubbed onto & surface : AR The amidoester of stearic.qcid, ethwnolamme and
EXAMPLE 7 R diethozysilicic acid
The amidoester of stearic.acid, ethanolamine 5 (||) - f?CZHS v el s
.and dzetha,nolamme and adzpzc aczd CHHSJC—NHCHzCHr*O*— 0 zNHf-@QﬂzzEz;_,

Molecular proportions of the, reactants repre- B ocu, - S

sented in the final product were: Stearic acid 3, A mixture of % ‘mole of ethyl 5111cate and 1

ethanolamme 2, d1ethanola,m1ne 1, adlplc ac1d 2. mole of ethylol stearamide was heated at. 1507175°

] S oo
C§1H35CI~NHCHQCH2_O_C(CH?)_AO—O—“CHﬁCHer“CHﬂCHiC_O:C"‘H?GH?N}HcCI‘IHS;'.'-: PR

,o
) —Cans el R S [ A P AR SRS SR
i In thxs preparatxon 1t was necessary to pre- C. untilthere was ho-more evidence:of the.evolu-
._pare d1ethy101 stearamide = = ... . tion.of ethyl alcohol (about 2 hours). :The copled
_0 ’ product resembled the adipie product of Example
- - . 3-in color, hardness, toughness, gloss, ﬁlm-form-
(C"H}?C\ | CH:CH:0H: 20 1ng propertxes, and meltmg pomt .
\CHuCHon EXAMPLE 11 LT o
as .well .as the ethylol stearamide before hand. The amidoester of stedric. aéid, ethanolamme and
The diethylol stearamide was prepared by heat- QF T e e borzc acid . R
ing a mixture of equal molar proportions of o L O
‘stearic’ acid -and 'diethanolamine in the..same I I ”
manner described-under the preparatlon of eth- ‘ CwHSsb—-NHCHaCHzOB—~O CHaCHzNH’chHsz
ylol stearamide. ' A mixture of % mole of borlc amd ani mole

- A mixture of equal molar proportlons of ethylol - N
stearamide and adipic acid was heated at 160- 30 of ethylol stearamide was heated af 1145—150 C.
175° C. and 10 mm. pressure until the bubbling until no more water was. evolved (2% hours).
ceased (about 1 hour required) and then at ‘ghgtfooled prodltéct Wai ?l’gerﬂglo(sjsy o;’z;nge-tan

= o00o ) ; ‘briftle 'wax, melting. & -140° It formed a
190-200° C. for another half hour. After cocling glossy film .when rubbed onto s surface. -

to 140° C. in vacuo, a half molar proportion of :
diethylol stearamide was added, and the resulting 39 ¢ While in the: foregoing specification, I have set
mixture was heated at 190-200° C. and 10-15 mm. orth-specific steps in great -detail for the pur-
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 isuch details

may be: varied widely by .those_ skilled in the art

“The resulting product was cooled as. described .
in previous examples. It resembled the product 40 ug;ﬁmut departmg from the sp1r1t of my: inven-

obtained in Example 6 in gloss and in its ability Iclaim:
b -
to form a glossy film when rul bed onto a sur 1 . a process for prﬁpanng an aml doester

' i ; little darker i lor,
i?;g’sisggnét aggslic?uefliedeat ?75_22918 color, less ‘wax product, the:steps:of-condensing about a 1
' | 45 to1 molar ratio of :a saturated monobasic fatty

EXAMPLE 8 _acid contdining an-even-number.of carben atoms

- a o o ‘within the range from10:t0-26 carbon atoms 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 o S 50 carbon atoms by heating sgid reactants to about

CnH:s(!.!,—\THCHzCHzOg)'CHs 140 z‘? 240° C. to form.an.alkylolamide, and then
A mixture of equal molar proportions of ethylol fg?;e~1§§tib:f zﬁgﬁaltgl ?3?;%?21032?; h,fyaﬁ‘gégfﬁ;
_stearamide and acetic anhydride was heated at said second-mentioned reactants to about 180 to
140° €, After % hour, a vacuum (1015 mm. .. 5400 ¢ 40 complete the reaction.
_pressure) was applied and the. temperature was ;2. In .a -process for.preparing an amidoester
_gradually raised to 185° C. and maintained thus wax produet, the steps of eondensing about.a’1 to
until the acetic acid liberated in the reaction 1 molar ratio of a saturated monobasic fatty acid
was distilled out (about 1 hour). The cooled containing an even number of carbon atoms with-
product was a tan colored, waxy solid, melting .. 5n ihe se £ro;
at 73-77° C., but it was considerably softer than 60-1n the range from 10 o.26-carbon atoms with-an
ot it 51 amine selected from the.group consisting of mono
that obtained in.Example o - -and :diethanol amines. by heating said .reactants
EXAMPLE 9 : - to .about 140 to 240°C. to.form an alkylolamide,
. ~and-then: .reacting- about-a 2 to 1 molar ratio of
E The amzdoester of stearic-acid, ethanolamme and g5 the alkylolamlde with an aliphafic -dibasic acid
dimerized linoleic acid - . by heating said second-mentioned reactants to
A : »,«about 180 to.240°.C. to complete the reactlon o
O e
A-mixture.of ¥ mole:of dimerized linoleie-acid’ 70 t0 :1_; molar- ra_tio of.;stearic acid”{vith ‘an:a‘mihe
and 1 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 - . :diethanclamines by . heating said reactants :to
was no further evidence of the evolution of water  --about '140:to 240°.C. to form an- alkylolaxmde, and
‘about 6 hours). The cooled product was a light -then reacting about a 2401 molar ratio of the
. brown, semi=translucent ' wax, melting at'70-75° C, 75 -alkylolamide -with-an - aliphatic dlbasm acxd 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
sald 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 ¢

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 dialkylanolamines containing at
least 2 carbon atoms by heating said reactants to
about 140 to 240° C. to form an amidoester wax
product. :

7. In o process for preparing an amidoesfer
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 fo 26 carbon atoms
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
alkylolamide, containing about a 1 to 1 molar
ratio of said alkylolamide with an aliphatic di-
basic. acid to form a carboxyl compound by

10
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: ‘ -10
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. . h .

8. In a process for preparing an amidoester
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 carboxy! 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 outin claim 6.

OTTO TURINSKY.
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