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This invention relates to & new and useful com-

position of matter comprising a compounded hy-

drocarbon oil. More particularly, it involves the
provision of a lubricating oil containing metal
salts of organic acids and an addition agent
~which inhibits undesirable effects of such com-
pounds, as set forth hereinafter.

Metal salts of organic acids are known as com-
pounding ingredients for lubricating oils and
have been added thereto for various purposes.
For example, alumirnum oleate is disclosed as a

- dispersing agent for graphite in the United States
patent to Burke No. 1,732,221, various soaps have
been disclosed ss pour point depressing agents,
and the patent to Parker No. 2,001,108 is directed
to -meta]l naphthenates as stabilizing agents for
lubricating ofls. -In its broader aspects this in-
vention is applicable to compounded oils con-
taining metal salts of organic acids of the above
known types, as well as to oils containing novel

types of salts hereinafter disclosed. The pres-’

ent invention, in its more specific aspects, is con-
cerned with oils compounded with certain metal
salts among which are polyvalent metal salts,
such as salts of aluminum, zinc, tin, magnestum,
calcium and chromium.

One important property of lubricating oils is
low corrosivity, especlally with respect to modern
bearing metals such as copper-lead or cadmium-
silver alloys. Some lubricating oils which have
been entirely satisfactory from the standpoint of
corrosivity to high grade Babbitt bearing metals
show a corrosion rate which is greater than is de-
sirable with bearing metals of a type represented

by cadmium-silver and copper-lead bearings. .

Lubricating oils containing mete] salt compound-
ing ingredients have been found, in general, to
show undesirable corrosive effects on such bear-
ing materials. However, these metal salt com-
pounding ingredients are highly desirable or even
necessary for other purposes, such as for inhibit-
ing piston ring sticking in internal combustion
engines such as Diesel engines. .
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organic acids by incorporating therein an ester
containing an amino group preferably no more
than two carbon atoms removed from a carbonyl
group of said ester. -

Additional objects and advantages of the in-
vention will become apparent from the disclosure
which follows.

Examples of metal salts of organic acids which
may be incorporated in Iubricating oils according
to the principles of this invention are metal salts
of higher fatty or aliphatic acids, metal salts of -
naphthenic acids, metal salts of oil-soluble sub-
stituted phenols, and metal salts of carboxylic
acids containing an aryl substituent. )

Among the metal salts of higher fatty acids
may be mentioned: aluminum laurate, aluminum
oleate, aiuminum stearate, aluminum ricinoleate;
zine laurate, zinc oleate, zinc stearate, zinc ricin-
oleate; tin laurate, tin oleate, tin stearate, tin
ricinoleate; magnesium laurate, magnesium ole-
ate, magnesium stearate, magnesium ricinoleate;
calcium laurate, calcium oleate, calcium stearate,
calcium ricinoleate; chromium laurate, chromi-
um oleate, chromium stearate, and chromium
ricinoleate.

Examples of metal naphthenates are: alumi-
num naphthenate, zinc naphthenate, magnesium
napthenate, cobalt naphthenate, cadmium naph-
thenate, tin naphthenate and manganese naph-
thenate. The naphthenic acid component of
these salts may conveniently be obtained from
petroleum.

Metal phenates which may be mentioned com-
prise metal salts of a substituted phenol of the
type formula: .

' OH

U Y

T
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" in which %, v, w,  and ¥ are selected from the

. Accordingly, it is an object of the invention to ‘

solve the above difficulties by providing an im-
proved compounded mineral ofl containing metal
salts of organic acids.

Another object of the invention is to inhibit

corrosive effects of compounded lubricating oils

containing metal salts of organic acids.

A further object of the invention is to increase
the stability of lubricating oils with respect to
oxidation or discoloration or gum formation.-

A still further cbject is to improve the proper-
ties of lubricating ofls containing metal salts of
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group consisting of hydrogen, alkyl, aryl, al-
karyl, aralkyl and cyclic non-benzenoid hydrocar-
bon radicals. Specific illustrations of such phe-
nates are the aluminum, zinc, tin, magnesium, cal-
cium and chromium as well as other polyvalent
metal salts of cetyl phenol. The phenolic radi-

_cal of the salts preferably contains more than

about ten carbon atoms and also should prefer-
ably have an alkyl substituent substituted in the
benzene ring to which the hydroxyl group of the
phenol is directly attached. ;

- mxamples of carboxylic acids containing an
afyl substituent are: phenyl stearic acid, naph-
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thyl stearic acid, phenyl lauric acid, alphs benzal
stearic acid, alpha benzsa] lauric acid, and analo.-

- gous homologues of these aclds formed by con-
densation of an aromatic aldehyde with a fatty
acid according to the reaction:

Rx—CHz—COOH—}-Rr—-(,L‘H —— Ri—C—COOCH-+H,0

l gHRz
where Ri is an alkyl and Rz an arvl ragical.
Aluminum, zine, tin, magnesium, calcium and
chromium as well as other polyvalent metal salts
of each of the akove acids may be utilized.

The invention also includes salts of polycar-
boxylic acids together with amino esters in hy-
drecarvon oils, HExamples of such salts are the
aluminum, zine, tin, magnesium, calcium snd
chromium as well as other polyvalent metal salts
of partially esterified acids of the oxalic acid se-
ries, including oxalic acid iiself, malonic acid,
isosuccinic or methyl malonic acid and its alkyl
homuolegues, as well as the corresponding salts
of partially esterifled alkyl tartronic acid, par-
tially esterified malic acid and its homologues,
partially esterified oxyglutaric acid, partially es-

' terified hydroxy adipic acid, partially esterified
tartaric acid, partially estenﬁed citric acid and
the like.

The second component of the composition of
this invention comprises oil-scluble esters con-
faining an amino group prefersbly no more than
two carbon atoms removed from & carbonyl
group of the esters. These-types of compounds
may be rearecedted venerica.lly by the foliowing
structural formulae

Alphg amino ester

Rl—?z{—(':—z—m

hd
P

Beta amino esters
Rx—-'C’—Z——CHz-—('JH—Ra

‘or
Ri—OH—CHr—G—2—R;

in ‘i:hese formulae R1 and Rz represent an alkyl,
aryl, alkaryl, aralkyl or cyclic non-benzenoid
group. Ri1 and Rz may contaln substituents
other than the amine group, which substituenis
may be of either the same or & different type.
“E” represents an amino group which may be
any one of the following:

T
—NHs —I;T —N
R giz'

where R: and R: may be alkyl, sryl, alkeryl,
aralkyl or cyclic non-benzenoid hydrocarhon
radicals; and “¥” and “Z” may be ecither oxygen
or sulfur.

In the type formulae herein given, frequen
reference is made to alkyl, aryl, alkaryl, ara alkyl
or cyclic non-benzenoid radicals. Exzemples of
alkyl radicals are: methyl, ethyl, propyl, butyl,
amyl, hexyl, heptyl, octyl, nonyl, decyl, dodecyl
(lauryl), tetradecyl and cetyl. Examples of aryl
-radicals are phenyl and naphthyl. Exzmples of
alkaryl radicals are radicels in which a benzene
ring is attached directly to the molecule being
substituted, and the henzene ring contsins an
alkyl substituent. Examples of aralkyl radicals
are radicals In which an alkyl group is sttached
directly to the molecule being substituted, snd
the alkyl group contains an aryl substituent, for

io
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instance, an ester of ghenyl methyl alcohol. Ex~
ampiles of cyclic non-benzenoid radicals are cyclo
pentyl, eyclo hexyl and ecyclo heptyl.

Exzmples of alpha amino esters are esters of
crlyc,nie alanine, amino-malonic acid, aspartic

acid and dimethylamino-acetic acid, such as the
mﬂmwmg: ethyl glycocollate, amyl glycocollate,
octyl glycocollate, decyl glycocollate, lauryl glyco-
collate, tetradecyl glycocollate, cetyl glycocollate;
octyl alpha amino-propionate, decyl aipha
amino-propionate, lauryl alpha amino-propio-

- nate, teiradecyl alpha aminc-propionate, cetyl

alpne amino-propionate; diethyl amino-malon-
ate, dioctyl amino-mslonate, didecyl amino-ma-
lonate, dilauryl amino-malonate, ditetradecyl
amino-malonate, dicetyl amino-malonate; di-
ethyl aspartate, dioctyl aspartate, didecyl aspar-

, tate, dilauryl aspartate, dieteiradecyl aspartate,
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dicetyl aspartate; octyl dimethylamino-acetic
acid, decyl dimethylamino-acetic acid, lauryl di-
methylamino-acetic acid tetradecyl dimethyl-
amino-acefic acid, and cetyl dimethylamino-
acetic ecid. .

Examples of beta amino esters comprise esters
of Bbeia slanine, keta dimethylamino-propionic
acid, beta amino butyric acid, and beta amino
isovaleric acid, such as the following: beta a2mino
propionic octyl esier, beta amino propionic decyl
ester, keta amino propionic lauryl ester, beta
amine propionic fetradecyl ester, beta amino pro-
pionic cer,yl ester; beta dimethylamino-propionie
octyl ester, beta disnethylamino-propionic deeyl
ester, bete dimethylamino-propionic lauryl ester,
beta dimethylamino-propionic tetradecyl ester,
bete dimethylamino-propionic cetyl ester; beta
amino bubyriec oclyl ester, beta amine bulyric
decyl ester, bete amino butyric lauryl ester, beta
amino butyric. telradecyl ester, heta amino bu-
tyrie cetyl ester; beta amine isovaleric octyl ester,
bets amino isovaleric decyl ester, beta amino iso-
valerie ]au:yii aster, bela amine isovaleric tetra-
decyl ester, and bele amino Isovaleric cetyl ester.

The smine esiers of this invention may be pre-

pared by methods known In the art. ' The esters
mm be produced by esterification of the aipha or
beta ammo acids, by esterification of aipha or
beta amino alecchols, or by introducing an amino
group into an ester in an alpha or bets position.
For ezample, either ethyl or amyl amino acetate
msay be prepared by passing dry HCI gas through
a suspension of glycine hydrochioride in the cor-
responding alcohol, crystallizing the hydrochlo-
ride of the ester from the alcohol, decomiposing
the hydrochicride in a cold solution of sodium
hydroxide and exiracting the reacticn product
several times with ether. The ether solution is
then agiieted for several hours with potassium
carbonate and then with caleium oxide, after
which the ether is evaporsied off and the residue
fractionated. Other aming esters, including di-
ethyl aspartate and diethyl amino-malonate may
be prepared by similar ethods.

It is preferred that the amino esters be of the
non-polymerizable type since polymerized esters
having molecular weights over 880 increase the
vzscosity of the oil, which is not desired in many
instaneces.

It will be understood from the foregoing dis-
cussion that the invention embraces the addition
of both 2 metal sslf of an organic acid and an

- amino ester as addition agents for liquid lubri-

cating oils. Each and every one of the foregoing
metal salts of organic acids may be utilized in
throcarbon oils with each and every one of the



foregoing amino substituted esters to impart im-
. proved properties to the oil; e. g., lubricating oils
containing any one or more of the metal salts of
fatty acids with any one or more of the alpha or
beta amino esters will be found useful. Likewise,

oils containing any one or more of the metal~

naphthenates in combination with any one or
more of the alpha or beta amino esters possess
advantageous properties. The same is true of
combinations of eny one or more of the metal
salts of the phenols or of the metal salts the aryl
substituted or polycarboxylic acids with any one
or more of the amino esters.

The combinations disclosed herein cooperate to
give new results in hydrocarbon lubricating oils.
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countered and the type of bearings or other ma-
-chine elements to be lubricated, if- the maximum

_benefits of the invention are to be obtained. In
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In general, the alpha or beta amino esters reduce

the corrosive effects of hydrocarbon lubricating
oils on modern bearing metals, such as copper-
lead or cadmiums-silver alloys.
reduce corrosiveness of oils containing metal salts
of organic acids as much as 50% or more. Var-
jous of the metal salts of organic acids and amino
esters apparently cooperate to enhance the sta-
bility of the oil against discoloraticn, gum forma-
tion, piston ring sticking and the like.

Examples of specific combinations and propor-
tions in lubricating oils are as follows: 1% of
-aluminum oleate with 1% of amyl glycocollate
in an S. A. E. 30 acid refined naphthenic base
lubricating oil; 1% of aluminum naphthenate
with 1% of amyl glycocollate in the same type

.. oil: 0.5% of calcium cetyl phenate with 0.25%

amyl glycocollate in the same type oil; 1% of
calcium lauryl phenate with 0.25% amyl glyco-
collate; 1% of calcium phenyl stearate with
0.25% amyl glycocollate; ‘and 1% of a calcium

“salt of alpha benzal stearic acid with 1% amyl

glycocollate—all in the same type oil.
The proportions of addition agents utilized will
depend upon the particular compounads incorpo-

Such esters will
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rated in the oil, upon the base oil being com- .

pounded, as well as upon the conditions which the
oil is to encounter during use and the properties

desired. In general, from 0.1% to 5% of the metal -

- salts of organic acids are utilized, and more usu-
ally 05% to 2% thereof are found desirable.
.Measurable improvements in the properties of
"the compounded oil are obtained with as little as
0.1% of the amino esters, but as much as 1%
is preferred. More than 10% is regarded as un-
necessary,

The chemical mechanism by which the results
of this invention are obtained has not been estab-
lished. Metal salts of organic acids appear gen-
erally to catalyze corrosive effects in hydrocarbon
lubricating oils. 'The amino estérs inhibit or off-
set this catalytic action.” The present invention,
in its broader aspects,-is applicable to oils, such

as highly refined or highly paraflinic mineral oils, -

.which are: in. themselves corrosive to bearing
‘metals in the absence of added metal salts of or-
ganic acids; 1.-é.; the alpha or beta amino esters
may, according to the broader principles of the
invention, be utilized to inhibit the corrosive ac-
tion of hydrocarbon lubricating oils on copper-
lead and cadmium-silver bearing metals whether
or not the oils contain metal salts. However, the
invention appears to find its greatest utility in
oils containing metal salts of organic acids in

that these salts cooperate with the esters to yield -

properties which.are not obtainable with either
type of component alone.

It is apparent that the partlcular ester and the
particular metal salt must be selected with vari-
ous factors in mind, such as the service to be en-
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general, salts containing at least ten carbon
atoms are preferred. Where reduced corrosion is
desired esters containing less than ten carbon
atoms are preferred. Esters containing more
than ten carbon atoms are useful in imparting
other properties to the oil, e. g., reducing wear
and reducing friction. While specific examples -
and methods of preparation of the compositions
of the invention have been described, this has
been done by way of illustration only and with
the intention that no limitation should be im-
posed upon the invention thereby. Numerous
modifications and variations of the illustrative
examples may be effected in the practice of the
invention which is of the stope of the claims ap-
pended hereto.

We claim:

1. A liquid compounded hydrocarbon oil con~
taining a metal salt of an organic acid in an
amount sufficient substantially to increase the
corrosivity of said oil, and & corrosion inhibitor
comprising an ester containing an amlno sub-
stituent. :

‘2. A liquid compounded hydrocarbon oil con-
taining a metal salt of an organic acid in an
amount sufficient substantially' to increase the
corrosivity of said oil, and a corrosion inhibitor
comprising an ester selected from the group con-
sisting of alpha and beta amino substituted es-
ters.

3. A liquid compounded hydrocarbon oil con-
taining a metal salt of a higher aliphatic acid in
an amount sufficient substantially to increase

" the corrosivity of said oil, and a corrosion in-

hibitor comprising an ester contalning an amino
.substituent.

4. A liquid compounded hydrocarbon oil con-
taining a metal salt of a higher aliphatic acid -
in an amount sufficient substantially to increase
the corrosivity of sai¢ oil, and a corrosion in-
hibitor - comprising an ester selected from the
group consisting of alpha and beta amino substi-
tuted esters.

5. A compounded hydrocarbon oil. containing
a metal salt of a carboxylic acid having an aryl
substituent in an amount sufficient substantially
to increase the-corrosivity of said oil, and a cor-
rosion inhibitor comprising an ester containing -
an amino substituent.

6. A compounded hydrocarbon oil containlng
a meta] salt of a carboxylic acid having.an aryl

= substituent in an amount sufficient substantially

to increase the corrosivity of said oil, and a cor-
rosion inhibitor comprising an ester selected from
the group consisting of alpha and beta amino sub-
stituted esters.

- 7. A compounded hydrocarbon oxl containing a
metal salt of a high moletular weight phenol in
an amount sufficient substantially to increase the
corrosivity of said oil, and a coerrosion inhibitor
comprising an ester containing an amino sub-
stituent.

8. A compounded hydroca.rbon oil containing a
metal salt of a high molecular weight pheno] in
an amount sufficient substantially to increase the
corrosivity of said oll, and a corrosion inhibitor
comprising an ester selected from the group con-
:(iesting of alpha and beta amino substituted es-

TS,

9. A liquid compounded hydrocarbon oil con-

‘taining a small amount of a metal salt of an or-

ganic acid in an amount sufficient substantially
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crease the corrosivity of said oil to said bearing
metal, the step of inhibiting the corrosive action
of the oil on said bearing by incorporating there-
in from approximately 0.1% to 10% of an ester
containing an amino substituent.

14. In a method of lubricating bearing surfaces
which comprises maintaining between the bear-
ing surfaces, one of which is a bearing metal
of the type represented by cadimume-silver and
‘copper-lead alloys, & film of a compounded lubri-
cating oil containing 2 metal salt of an organic
acid in an amount which would normally increase
the corrosivity of said oil to said bearing metal,
the step of inhibiting the corrosive action of the
oil on said bearing by incorporating therein from
approximately 0.1% to 10% of an ester selected
from the group consisting of alpha and beta
amino substituted esters. o

15. In a method of lubricating bearing sur-
faces which comprises maintaining between the
kearing surfaces, one of which is a bearing metal
of the type represented by cadmium-silver and
copper-lead alloys, a film of a compounded lubri-

cating oil contammg a metal salt of a higher ¢

aliphatic acid in an amount which would nor-
mally increase the corrosivity of said oil to said
bearing metal, the step of inhibiting the cor-
rosive action of the oil on said bearing by in-

corporating therein .from approximately 0.1% 7

to 10% of an ester containing an amino sub-
stituent.

16. In a method. of lubricating bearing sur-
faces which comprises maintaining between the
bearing surfaces, one of which is a bearing metal

Which would narma,uy Hne ]
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depper-lead alloys al ﬁlm of'a comp‘oun‘d‘e& 1ub .
icating oil icontaining 14! metal (salt of iaihigher
"Izphatm ‘acid! in 'lan amount which | woukz nor--’

sprege

copper-lead alloys, a film of a compounded lubrl-

cating oil containing a metal salt of & high
molecular weight phenol in an amount which
would normally increase the corrosivity-of said
oil to said bearing metal, the step of inhibiting
the corrosive action of the oil on said bearing
by incorporating therein from approximately
0.1% to 10% of an este. containing an amino
substituent.

20. In a methecd of lubricating bearing surfaces
which comprises maintaining between the bear-
ing surfaces,-one of which is a bearing metal
of the type represented by cadmium-silver and
copper-lead alloys, a film of a compounded lu-
bricating oil containing a metal salt of a high
molecular weight phenol in an amount which
would normally increase the corrosivity of said
oil to said bearing metal, the step of inhibiting
the corrosive action of the oil on said bearing
by . incorporating therein from  approximately
0.1% to 10% of an ester selected from the group
consisting of alpha and beta amino substltuted
esters.

21. A liquid compounded lubricant comprising
a hydrocarbon oil containing from approximately
0.1% to 5% of a metal salt of an 6rganic acid
and from approximately 0.1% to 10% of a cor-.
rosion inhibitor comprising an ester of a carbox-
ylic acid, said ester having an amino substituent
near a carbonyl group thereof.

22. A compounded lubricant compnsmg a hy-
drocarbon oil containing from approximately

0.1% to 5% of a metal salt of an organic acid
and from approximately 0.1% to 10% of a cor-
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rosion inhibitor comprising an ester of the type
formula:
R,—cn—ﬁ—z—m
Y

in which R: ard Rz are radicals of hydrocarbon
stracture; Y and Z are selected from the group
c-~sisting of oxygen and sulfur; and X repre-
sents an amino group.

22. 8 compounded lubricant comprising & hy-
drocarbon oil containing from approximately
0.1% to 5% oi a metal salt of an organic acid
and from spproximately 0.1% to 10% of & cor-
rosion inhibitor comprising an ester of the type
formula: . :

R,—(I:——z—cnr—(lm~m
X
in which R: and Re are radicals of hydrocarhon

10

5
structure; ¥ and Z are selected from the group
consisting of oxygen and sulfur; and X repre-
sents an amino group. ' .

24, A compounded lubricant comprising -a hy-
drocarbon oil containing from 'approximately
0.1% to 5% of a metal salt of an organic acid
and from approximatgly 0.1% to 10% of & cor-
rosion inhibitor comprising an ester of the type
formula: .

Ri—CH—CH;—C—Z—R2

in which R: and R3 are radicals of hydrocarbon

structure: ¥ and Z are selected from the group
consisting of oxygen and sulfur; and X repre-
sents an amino group.

JAMES O. CLAYTON.
BRUCE B. FARRINGTON.



