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This invention relates to a 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, aluminium oleate is disclosed as a 
dispersing agent for graphite in the United States 
patent to Burke No. 1732,221, various soaps have 
been disclosed as pour point depressing agents, 
and the patent to Parker No. 2,001,108 is directed 
to metal naphthenates as stabilizing agents for 
lubricating oils. 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. 
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, magnesium, 
calcium and chromium. One important property of lubricating oils is 
low corrosivity, especially 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 metal 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. 

Accordingly, it is an object of the invention to 
Solve the above difficulties by providing an im 
proved compounded mineral oil 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 gun formation. 
A still further object is to improve the proper 
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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 

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 lubricating 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, aluminum stearate, aluminum ricinoleate; 
zinc 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 
un 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: - 

OB 
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in which 2, 2, 20, ac and g are selected from the 
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 
call 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 
phenolis directly attached. 

Examples of carboxylic acids containing a 
ties of lubricating oils containing metal salts of 55 aryl substituent are: phenyl stearic acid, naph 



2 
thyl stearic acid, phenyl lauric acid, alpha benzai 
stearic acid, alpha, benza lauric acid, and analo 
gous homologues of these acids formed by con 
densation of an aromatic aldehyde with a fatty 
acid according to the reaction: 

R-CH-cooH+R-GH seams R-G-coor-i-Ho 
6 Cra 

where. R1 is an alkyl and R2 an aryl radical. 
Aluininum, 2inc, ti, Kagnesium, calcium 2nd 
chronium as Well as other polyvalent Yneta salts 
of each of the acove acids inay be utilized. 
The invention also includes salts of polycar 

boxylic acids together with animo esters in hy 
drocarbon oils. 3:Kagmples of such salts are the 
aluainlina, zinc, tin, ragnesium, calcium and 
chronian as well as other polyvalent metal salts 
of partially esterified acids of the oxalic acid se 
ries, including oxalic acid itself, analonic acid, 
isosuccisaic OS X)ethyl malonic acid and its alkyl 
honologues, as well as the corresponding salts 
of partially esterified alkyl tartronic acid, par 
tially esterified analic acid and its honologues, 
partially esterified oxyglutaric acid, partially es 
terrified hydroxy adipic acid, partially esterified 
tartaric acid, partially esterified citric acid and 
the like. 
The Secord costponent of the composition of 

this invention comprises oil-soluble esters con 
taining againino group preferably no fore than 
two carbon atons renoved from a carbonyl 
group of the esters. These types of compounds 
may be represented generically by the following 
Structura, forgialae: . 

Alpha, arnino ester 
R-CH-C-Z-R, 

seta anizo esters 

R-G-2-CH-E- Ra 
Y X 

or 

R-E-CH-i-z-R, 
X Y 

In these forinulae R1 and R2 represent an alkyl, 
aryl, alkayi, a rally or cyclic non-benzenoid 
group. ii.1 and R2 inly contain substituents 
other than the amino group, which substituents 
may be of either the same or a different type. 
"s' represents an againo group which nay be 
any one of the following: 

H. Ri 

-N ... -N. 

k k 
Where R1 and R2 (gay be alyi, Sryi, algary, 
aralleyi Oi cyclic Co-benzenoid hydrocarbon 
radicals; and 'Y' and '2' may ke either oxyge:a 
Oi Sulfur. 

in the type formulae herein given, frequent 
reference is 252de to alkyl, airy, alkaryl, arally 
or cyclic non-benzenoid radicals. SExamples of 
alkyl radicals are: methyl, ethyi, progyi, butyl, 
anny, hexyl, hepty, octyl, nonyl, decyl, dodecyl 
(laury), tetradecyl and cetyl. Exaspies of 35 y: 
radicals are phenyl and naphthyi. Exazingles of 
alkaryi radicals are radicals in which a banzene 
ring is attached directly to the molecule being 
substituted, and the benzene ring contains an 
alkyl substituent. Exaznples of arallyl radicals 
are radicals in which an alkyl group is attached 
directly to the molecule being substituted, and 
the alkyl group contains an aryl substituent, fog 
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2,870,348 
instance, an ester of ghenyl methyl alcohol. E:- 
apies of cyclic non-benzenoid radicals are cyclo 
perty, cyclo hexyl and cyclohepty. 

3:a::pies of alpha amino esters are esters of 
glycigae, alaaine, amino-2 malonic acid, a Spartic 
acid aid digiethylamino-acetic acid, such as the 
foilovisag: ethyl glycocolate, amyl glycocollate, 
octyl glycocolate, decyl glycocollate, lauryl glyco 
coate, tetradecyl glycocollate, cetyl glycocollate; 
octyl alpha, a mino-propionate, decyl alpha, 
againo-propionate, laury alpha, amino-propio 
anate, tetradecyl alpha amino-propionate, cetyl 
alpha, arnino-propionate; diethyl amino-nalon 
ate, dioctyl amino-malonate, didecyl amino-na 
lonate, dilauryl amino-malonate, ditetradecyl 
aimino-analonate, dicetyl amino-nalonate; di 
ethyl aspartate, dioctyl aspartate, didecyl aspar 
tate, dilauryl aspartate, dietetradecyl aspartate, 

octyl dinnethylamino-acetic 
acid, decyl dinnethylamino-acetic acid, lauryl di 
yethylamino-acetic acid tetradecyl dinnethyl 
anino-acetic acid, 2nd cetyl dimethylamino 
acetic acid. 

3:Kampies of beta amino esters comprise esters 
of ceta, alanine, beta dimethylamino-propionic 
acid, beta, arnino outyric acid, and beta amino 
isovaleric acid, such as the following: beta amino 
propionic octyl ester, beta amino propionic decyl 
ester, beta amino propionic laury ester, beta, 
&Yinino propionic tetradecyl ester, beta amino pro 
pionic cetyl ester; beta dimethylamino-propionic 
ocity ester, beta, diraethylamino-propionic decyl 
ester, beta, diretaylamino-propionic lauryl ester, 
beta, dinnethyia:Sailino-propionic tetradecyl ester, 
beta, dimenyiarai(Ro-propozaic cetyl ester; aeta, 
airino buyrie octyl ester, beta ainiac butyric 
decyl ester, bes, arrio outyric lauiry ester, beta 
againouyzic, tetraiecy ester, beta arnino bu 
tyric cetyl este; beta, arrainc isovaleric octyl ester, 
bet2, ainino isova;eric decyl ester, beta aznino iso 
Waleic a yi aste, beta a Eniac isovaleric tetra 
decyfi este, and ceta, arnino isovaleric cetyl ester. 
The enigno estess of this invention may be pre 

pared by methods known in the art. The esters 
may be produced by esterification of the alpha or 
beta, amino acids, by esterification of alpha or 
beta, amino alcohols, or by introducing an amino 
2 oup into an ester in an alpha or beta position. 
For example, either ethyl or any amino acetate 
may be prepared by passing dry HCl gas through 
2, Suspension of glycine hydrochloride in the coi'- 
responding alcohol, crystallizing the hydrochio 
ride of the ester from the alcohol, decoraposing 
the hydrochloride in a cold solution of Scdiugin 
hydroxide and extracting the reaction product 
Several irres via ether. The ether solution is 
the agisted for several hours with potassiurn 
cartonate and then with calcium oxide, after 
Wricia the ether is evaporated off and the residue 
aracticaated. Cther airino esters, including di 
ethyl aspartate and diethyl amino-malonate may 
be crepared by similar ethods. 

It is preferred that the amino esters be of the 
inon-polymerizable type since polymerized esters 
having Xiaolecular weights over 800 increase the 
Wiscosity of the oil, which is not desired in many 
instances. 

it Will be understood from the foregoing dis 
cussion that the invention embraces the addition 
of coth a neta salt of an organic acid and an 
at Rai 20 ester, as addition agents for liquid lubri 
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cating oils. Each and every one of the foregoing 
metal Salts of organic acids may be utilized in 
hydrocarbon oils with each and every one of the 
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foregoing amino substituted esters to impart in 
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 any 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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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 cadmium-silver alloys. Such esters will 
reduce corrosiveness of oils containing metal salts 
of organic acids as much as 50% or more. War 
ious of the metal salts of organic acids and amino 
esters apparently COOperate to enhance the sta 
bility of the oil against discoloration, 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 any glycocolate 
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 compounds incorpo 
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rated in the oil, upon the base oil being corn- . 
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 0.5% 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 esters inhibit or off 
set this catalytic action. The present invention, 
in its broader aspects, is applicable to oils, such 
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as highly refined or highly paraffinic mineral oils, 
which are in themselves corrosive to bearing 
metals in the absence of added metal salts of or 
ganic acids; i.e., 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 particular ester and the 
particular metal salt must be selected with vari 
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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 
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 in 
posed upon the inventiori thereby. Numerous 
modifications and variations of the illustrative 
examples may be effected in the practice of the 
invention which is of the scope 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 a corrosion inhibitor 
comprising an ester containing an amino 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 containing 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 said 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 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 selected from 
the group consisting of alpha and beta amino sub 
stituted esters. 

7. A compounded hydrocarbon oil containing a 
metal Salt of a high molecular weight phenol in 
an amount sufficient substantially to increase the 
corrosivity of said oil, and a corrosion inhibitor 
comprising an ester containing an amino sub 
stituent. 

8. A compounded hydrocarbon oil containing a 
metal salt of a high molecular weight phenol in 
an amount sufficient substantially to increase the 
corrosivity of said oil, and a corrosion inhibitor 
comprising an ester selected from the group con 
sing of alpha and beta amino substituted es 
S. 
9. A liquid compounded hydrocarbon oil con 

taining a small amount of a metal salt of an or 
ous factors in mind, such as the service to be en- 75 ganic acid in an amount sufficient substantially 



to increase, the corrosivity of said oil, and front 
approximately 0.1% to 10% of an 
ing an amino substituent. ; ; ; ; ; ; ; ; ; ; ; ; ; 

10. Aliquid compounded hydrocarbon 
taining a small armount of a retail salt of an or 
ganic acid in an amount sufficientisubstantially 
to increase the corrosivity of Said oil, and fron 
approximately 0.1% to 10% of an ester salected 

| ester contain 

is a bearing metai 
adminium-silver and 

a method of lubricating bearing SlifaceS 
ich congrises Elaintaining between the bea, 

he of which is a bearing inet 

ing therein from 
of an estersel 

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 cadinum-silver and 
copper-lead alloys, a film of a compounded lubri 
Cating oil containing a 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. - 

15. In a method of lubricating bearing sur 
faces which comprises maintaining between the 
bearing 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 containing 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% 
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 

ing oil 
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of the type represented by cadmium-silver a 
gopper-lead alloys, a film of a compounded lub 
eating oil containing a 

crease the corrosivity of said oil to said baaring 
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metal salt of a highe 
aliphatic acid; in an amount which would nor 

which 
f said 

copper-lead alloys, a film of a compounded lubri 
cating 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 este containing an amino 
Substituent. 

20. In a methcci 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 substitute 
esters. 

21. A liquid compounded lubricant comprising 
a hydrocarbon 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 
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 comprising 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: 

in which R- and R2 are radicals of hydrocarbon 
structure; Y and Z are selected from the group 
crisisting of oxygen and sulfur; and X repre 
sents an alaino group. 

23. compounded lubricant comprising a hy 
drocarpon 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 
rosion inhibitor comprising an ester of the type 
formula: 

in which R1 and R2 are radicals of hydrocarbon 
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structure; Y and 2 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 approximately 0.1% to 10% of a cor 
rosion inhibitor comprising an ester of the type 
formula: 

R-CB-C-C-2-R 
k 

in which R, and Ra are radicals of hydrocarbon 
structure; Y and Z are selected from the group 
consisting of oxygen and sulfur; and X repre 
sents an amino group. 

JAMES O. CLAYTON. 
BRUCE 3, FARRINGTON. 


