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STRAOT OF THE lDllSClLOSUlRE 
This invention is concerned with compounds that may 

be used as additives in synthetic lubricants. The com 
pounds are formed from an amide of benzoic acid or a 
substituted benzoic acid and aminoguanidine bicarbonate, 
and a salt forming aliphatic or aromatic carboxylic acid 
having from about 6 to 40 carbon atoms. 

BACKGROUND OF THE INVENTION 

This invention relates to metal deactivators useful as 
additives in lubricants and, more particularly, to salts 
formed from an amide prepared from benzoic acid or 
a substituted benzoic acid and aminoguanidine bicarbon 
ate, and an aliphatic or aromatic carboxylic acid. The 
metal deactivator compounds of this invention are useful 
additives in synthetic ester lubricant compounds and par 
a?inic lubricants. 
The problems that are connected with the lubrication 

systems of gas turbine engines and internal combustion 
engines have increased with the advent of more modern 
engines. A petroleum lubricant or a synthetic ester lubri 
cant alone will not withstand the severe conditions that 
exist in these new engines. Both internal combustion and 
turbine engines stress lubricants and generate a series 
of chemical reactions that a?ect lubricant quality. While 
piston engines are usually operated under mild conditions, 
they are ventilated and the increased air contact causes 
rapid oxidative deterioration of the lubricant. When syn 
thetic ester lubricants are used this stress causes the lubri 
cant ester to be broken apart with primary acids and 
ole?ns being formed as the decomposition products with 
a consequent increase in acid value and viscosity. The 
metals present in the engine act as catalysts in promoting 
the oxidation as they are attacked by the free acid. Gas 
turbine engines do not have ventilated lubricating systems 
but they are operated at higher temperatures which cause 
rapid oxidation which, like in piston engines increased 
by the catalytic activity of the engine metals. 
Many compounds have been added to lubricant systems 

in the past to decrease the oxidation of the lubricant and 
inhibit the catalytic activity of the engine metals. Among 
the compounds used are N~phenyl-alpha-naphthylamine, 
phenothiazine, N-butyl - p - aminophenyl, 2,6-ditertbutyl 
paracresol, and N,N’-disalicylidene propylenediamine; 
however, these compounds are less elfective at high tem 
peratures, their use frequently being accompanied by an 
accumulation of an insoluble sludge in the engine. 

‘ Since these compounds either alone or in combination 
have not alleviated all of the problems connected with 
the oxidation of lubricants due to metal catalysis, a need 
has persisted for more effective metal deactivators for 
lubricants used in modern day engines. 

It has been discovered that the compounds of the pres 
ent invention have unexpectedly good metal deactivating 
properties. They are more effective than and overcome 
the problems of the commonly used metal deactivators 
described above. Certain of these compounds are also 
extremely effective in reducing sludge accrual in lubricants. 
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DESCRIPTION OF THE INVENTION 
This invention is concerned with compounds that may 

be used as metal deactivator additives in engine lubricants. 
These compounds are salts of an amide prepared from 
a benzoic acid or a substituted benzoic acid and amino 
;guanidine bicarbonate, and a salt forming aliphatic or 
aromatic carboxylic acid having from about 6 to 40 car 
bon atoms. 
The salts of this invention are prepared by ?rst forming 

intermediate amides. These amides are made from amino 
guaru'dine bicarbonate and a benzoic acid. The benzoic 
acids which may be used inthe preparation of the inter 
mediate amides may have alkyl, alkenyl, halogen, or 
hydroxyl groups substituted for a. hydrogen atom on the 
benzene ring. Speci?c examples of benzoic acids which 
may be used in forming the compounds of this invention 
are salicylic acid, orthonitrobenzoic acid, orthochloro 
benzoic acid, and benzoic acid itself. 
The salt forming carboxylic acids which may be used 

to make the salts constituting the invention may be chosen 
from aromatic or aliphatic mono- or polycarboxylic acids 
having from about 6 to 40 carbon atoms. Representative 
carboxylic acids are benzoic acid, oleic acid, stearic acid, 
isostearic acid (described in US. Pat. No. 2,812,342), 
adipic acid, azelaic acid, dodecanedioic acid, and tall oil 
fatty acids, or other unsaturated fatty acids, such as soy 
bean oil acids, linseed oil acids, or cottonseed oil acids. 
These acids may be used either alone or in combination. 
When the tall oil fatty acids or other unsaturated fatty 
acids are used, we have found that they work best when 
used in combination with rosin acids. 
The salts of this invention are preferably made in two 

steps. The intermediate amide is prepared by reacting 
equimolar amounts of the benzoic acid and aminoguani 
dine bicarbonate in an alcohol medium. The solution is 
heated to 60° C. with constant stirring until the emission 
of gas ceases (about 20 minutes). The alcohol medium 
may be a mixture of alcohols, such as isopropanol and 
methanol or some alcohols, such as methanol may be 
‘used alone. When isopropanol and methanol mixtures are 
used, a particularly effective combination is 12% by Weight 
isopropanol and 88% by weight methanol. The use of 
an alcohol such as methanol offers the advantage that 
after the salt is formed it may be stored in the solution 
for larger production and handling ease. The salt forming 
acid is added to the amide-alcohol solution in an equal 
molar amount with the amide formed in the preceding 
step. The temperature of the solution is maintained at 60° 
C. With constant stirring. As stated above, the salt now 
present in the solution may be stored in a methanol solu 
‘tion or it may be dried. In either form the salt is stable 
and has a long shelf life. 
The compounds of this invention are believed to con 

form to the following structure when a monocarboxylic 
acid is employed as the salt forming acid: 

tilt“ ‘' -N-N-- was 

wherein R may be hydrogen or an alkyl, alkenyl, hy 
droxyl, or halogen group and X is a monocarboxylic acid 
radical having the formula: 
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wherein R1 is an aliphatic or aromatic radical having from 
about 5 to about 39 carbon atoms, and when a dicarboxylic 
acid is used as the salt forming acid, the compounds of 
this invention are believed to conform to the following 
structure: 

0 

(3: 

wherein R is as de?ned above and X has the formula: 
0 o _ 

'O—(LJ—R2—I(IJ—O' 
wherein R2 is an alkylene radical having from about 4 to 
38 carbon atoms. 
A preferred salt of the present invention is prepared by 

reacting equimolar amounts of salicylic acid and amino— 
guanidine ‘bicarbonate to form an amide and then reacting 
the resulting amide with an equimolar amount of tall oil 
acids following the procedure described above with an iso 
propanol/methanol solution. In the above preferred em 
bodiment, the tall oil acids should be composed of fatty 
acids and rosin acids wherein the amount of rosin acid 
may vary from 10 to 40 percent by weight of the total mix 
of tall oil acids, and preferably from 15 to 25 percent by 
weight of the tall oil acids. The tall oil fatty acids are com 
posed principally of oleic and linoleic acids with minor 
amounts of stearic, linolenic, and palmitic acids. 
We have found that the salts prepared with dicarboxylic 

acids as the salt forming acids provide lubricant additives 
which are particularly effective in reducing sludge forma 
tion. The preferred dicarboxylic acid is dodecanedioic 
acid. 
The salts of this invention may be used as metal de 

activators in most if not all synthetic ester lubricants in 
cluding those prepared from various combinations of ali 
phatic monocarboxylic acids and dicarboxylic acids hav 
ing from about 6 to about 36 carbon atoms, and monohy 
dric and polyhydric aliphatic alcohols having from about 
4 to about 20 carbon atoms. Among the ester lubricants in 
which the salt may be used are simple esters, such as di 
isooctyl azelate, di-Z-ethylhexyl azelate, di-Z-ethylhexyl 
sebacate, di-Z-ethylhexyl adipate, dilauryl succinate, di-2 
ethoxyethyl sebacate, pentaerythritol tetravalerate, di-2 
ethylhexyl dimerate, and complex esters having a struc 
tural formula such as: X—Y—Z—Y—X, wherein X is 
a monohydric alcohol radical, Y is a dibasic acid radical, 
and Z is a glycol radical, or a structural formula such 
as: A—B—C-—B-—A, wherein A is a moncarboxylic acid 
radical, B is a glycol radical, and C is a dicarboxylic acid 
radical. Examples of complex esters in which the salts may 
be used are the reaction products of 2-ethyl-l,3-hexane 
diol, sebacic acid, and 2-ethylhexanoic acid; adipic acid, 
diethylene glycol, and 2-ethylhexanoic acid; sebacic acid, 
trimethylolpropane, and pelargonic acid; sebacic acid, tri 
methylolethane, and hexanoic acid; and sebacic acid, 1,3, 
5,7-octanetetraol and pentanoic acid. 
The amount of the salts of this invention which may be 

used in lubricant base ?uids varies, but generally they are 
used in minor amounts of from about 0.001 to about 0.5 
percent by weight and preferably from 0.01 to 0.10 per 
cent by weight based on the total weight of the lubricant 
composition. 
Among the other additives which may be used with the 

salts prepared from this invention are viscosity index 
improvers, other antioxidants, extreme pressure agents, 
detergents, and pour point depressants; Examples of these 
additives are diphenylamine, phenyl-alpha-naphthylamine, 
dioctyl diphenyl amine, quinizarine, and compounds sold 
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4 
under the trademarks Acryloid 710 and Acryloid HF 
866. 
One lubricant base ?uid in which the compounds of the 

present invention have been found to function particularly 
well is diisodecyl azelate. 

In order to more clearly illustrate the present invention, 
but in no way limiting the scope thereof, the following 
examples are provided. 

EXAMPLE I 

N-guanidinosalicylamide, an intermediate compound in 
the preparation of salts of this invention, was prepared by 
reacting 136.8 gms. of aminoguanidine bicarbonate with 
138 gms. of salicylic acid in 400 ml. of an alcohol mix 
ture (12% isopropanol and 88% methanol). The mixture 
was stirred for 15 minutes without heat and then for thirty 
minutes at a constant temperature of 60° C. The reaction 
mixture was then placed in a 3 neck 500 ml. ?ask and the 
alcohol was removed using agitation, heat, and vacuum, 
leaving the N-guanidinosalicylamide product. 

EXAMPLE II 

Another intermediate was prepared following the pro 
cedure in Example I but substituting 122.1 gms. of benzoic 
acid for the salicylic acid. The product, N-guanidinoben 
zamide, was recovered and retained for use in preparation 
of a salt. 

EXAMPLE III 

A salt was prepared by adding 50 gms. of the N-guani 
dinosalicylamide prepared in Example I to 300 ml. of 
methanol and 72.3 gms. of tall oils acids, a mixture of 
fatty acids and rosin acids. The fatty acid portion of the 
tall oil acid was composed of acids having 14 to 18 carbon 
atoms, about 50 percent of the acids being unsaturated. 
The fatty acids comprised 80 percent by weight of the 
acid mixture. The remaining acids are primarily resin acids 
of the abietic and pimaric types having a phenanthrene 
nucleus. They are unsaturated and hence reactive. An 
‘unsaponi?able portion of the resin (3—10%) contains hy 
drocarbons and high molecular weight alcohols. After stir 
ring for 15 minutes the alcohol solution of amide and 
acids was distilled in a 3 neck 500 ml. ?ask with stirring, 
heat, and vacuum. When the temperature reached 120° 
C., the product was discharged. 

EXAMPLE IV 

A salt was formed following the same procedure de 
scribed in Example III except that 42.1 gms. of dodecane 
dioic acid were substituted for the tall oil acids. 

EXAMPLE V 

A salt was formed following the procedure in Example 
111 except that 106.0 gms. of dimer acid, a polymerized 
oleic acid, sold under the trademark Empol 10116, were 
substituted for the tall oil acids. 

EXAMPLE VI 

A salt was formed following the procedure in Example 
III except that 55.4 gms. of the intermediate prepared in 
Example II were substituted for the N-guanidinosalicyl 
amide. 

EXAMPLE VII 

A salt was prepared following the procedure in Ex 
ample II except that 82.7 gms. of isostearic acid, a modi 



8,595,793 
5 6 

?ed fatty acid described in U.S. Pat. No. 2,812,342, were 791, method 5308, is performed by heating an aerated 
substituted for the tall oil acids. lubricant with ?ve metal coupons present in the ?uid. These 

metals are copper, steel, aluminum, magnesium and sil~ 
EXAMPLE VH1 _ ver. This test is conducted at a temperature of 425° F. 

A salt was prepared following the procedure set forth 1n 5 instead of the usual 347° F. for '72 hours. At the end of 
Example III except that 72.2 gms. of oleic acid were sub- this period each metal weight must not have changed by 
stituted for the tall oil acids. more than 10.30 mg./Cm.2, and the viscosity of the ?uid 

EXAMPLES IX_XXIV should not have increased by more than 50 percent. 
. The results of the tests performed on the composi 

Each of the Salts ‘Prepared 1n Exqmples III to YHI Was 10 tions of Table I are provided in Table II. These results 
compounded in synthetic ester lubricant base ?uids along Show that the salts of Examples III to V1 and VIII when 
with other conventional lubricant additives. The composi- used in lubricant compositions IX to X11 and XVI effec 
tions of these fluids are shOWH below in Table 1- F01" tively inhibited metal loss to well within the tolerable lim~ 
comparative purposes, two synthetic lubricant composi- its; whereas in comparative Examples XXII and XXIII 
tions shown in Examples XXII and XXIII were prepared which did not have a metal deactivator of this invention 
'WllIhOlJll the salts Of this iIlVCIltIOIl. A commercial metal 15 added, the copper and magnesium losses were far in excess 
deactivator, benlotrialole, was Used in Place Of a Salt of of tolerable levels. It may also be seen that in comparison 
the present invention in Example XXIV for comparative with the commercial metal deactivator used in composition 
purposes. XXIV, the salts of this invention are superior in their abili 

Examples XVII and XIX to XXI in Table I Were ty to inhibit metal loss. The salt deactivator used in the 
evaluated by using Federal Test 791, method 5308, at 20 lubricant composition shown in Example XIII did not 
several temperatures. The results of these tests showed the perform as effectively as the other salt deactivators; how 
compounded lubricants to have good oxidation stability, ever, it did show marked improvement in copper corro 
slight effect on the metals and low sludge content. Based sion over comparative Examples XXII to XXIV. 
upon these results, the lubricants are satisfactory for use _ The use of the salts of this invention reduced the viscos 
in diesel engines. 25 ity change of the lubricant ?uid as may be seen in Table 

TABLE I 

Example ____________ __ IX X XI XII XIII XIV XV XVI XVII XVIII XIX XX XXI XXII XXIII XXIV 

Bascfiuid: 
Pentaerythritol 

ester1 ......... ._ 94.93 93.73 93.73 93.73 94.93 94.93 ...... _. 
Diisodecylazelate _______________________________________________ __ 90.23 
Ditridecyl azelate. 
Dioctyl azelate__ 

adipate _____________________________ .L ______ _ _ 

Di-2ethylhexy1 
dodecanedioate- ____________________________ __ 

Emery 3383 3 ____ __ 

Commercial: 
Metal deactivator 

(benzotriazole) ________________________________________________________________________________________________________________________ _ _ 0. 05 
Antioxidant_____.. 2. 00 2. 00 2. 00 2. 0 2. 00 2. O0 2. 00 2. 0O 2. 00 2. O0 2. 00 2. 00 2. 00 2. 00 2.103 2. O0 

' 1. 2 1. 2 1. 2 . 2 . ______ __ 

1 An ester of monopentaerythritol and a mixture of C5 to C9 aliphatic monobasie acids. . 
Z An ester of technical grade pentaerythritol [12% di and 88% monopentaerythritol] and a mixture of C5 to Co aliphatic monobasic acids. 
3 An ester of trimethylol propane and a mixture of C6 to Cu aliphatic monobasic acids. 
4 1210 is a mixture of Cu, 01, and Cs monobasic acids which have an average carbon atom content of 7. 

The lubricant compositions prepared above were eval- II by comparing Examples IX to XVI with Examples 
uated for oxidation stability using Federal Test 791, Cor- XXII to XXIV. In certain instances the viscosity change 
rosion and Oxidation Stability, method 5308, as modi?ed was not lowered sufficiently to meet the speci?cations of 
by Pratt and Whitney speci?cations described in PWA 60 PWA—521—B; however, the speci?cation of PWA 521-B 
521~B. can be easily met by using a commercial thickener as was 
The oxidation stability test, described in Federal Test done in Examples Xto XII. 

TABLE 11 

Example ________________ ._ IX X XI XII XIII XIV XV XVI XVIII ‘ XXII XXIII XXIV 

Viscosity change at 100° F. 71. 70 48. 9 46. 2 48. 6 59. 1 69. 7 56. 7 69. 7 71. 8 80.8 81. 3 84. 6 
C rrosion: 
0 Copper (mg./cm.2)-._- -—0. 220 —O. 09 —0. 07 —0.08 —0. 285 —O. 238 —0. 161 -0. 238 —0. 146 —1.070 --l. 32 -0. 86 

Steel (mg/cm!) _____ __ —O. 008 +0.05 +0.06 —0. 02 +0. 015 —O. 092 —0. 015 —O. 092 +0. 023 -—0 +0.05 +0.02 
Silver (mg./cm.?)__.-.. -—0. 254 —0. 02 —0. 05 +0. 02 -—0. 269 —-0. 238 —0. 208 —O. 238 +0. ‘[162 —O. 238 —0. 01 —-0. 02 
Aluminum (mg./cm.2)- —0. 023 ——0. 01 —0 +0. 01 —0. 061 -—0. 069 —0. 06 —0. 068 —0 —0. 010 —0. 03 —0. 02 
Magnesium 
(mg/cm!) ________ ._ ~0. 254 —O. 28 —0. ()7 —0. 19 -1.046 —O. 246 —0. 142 —0. 246 —0. 020 —1. 575 —O. 15 —2. 26 

Sludge (mg.) ____________ __ 60. 6 9. 5 105 26. 0 153. 1 49. 4 36. 8 49. 4 39. 8 (1) 161 (I) 

1 Un?lterable. 
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Obviously, many modi?cations and variations of this 

invention may be made without departing from the spirit 
and scope thereof and therefore only such limitations 
should be imposed as are indicated in the appended claims. 
We claim: 
1. A lubricant composition comprising a major amount 

of a base ?uid selected from the group consisting of a 
petroleum lubricant and a synthetic ester lubricant and 
as a metal deactivator an e?iective amount of the reaction 
product of 
van amide formed from an acid selected from the group 

consisting of benzoic acid, substituted benzoic acid 
containing a substituent for a hydrogen atom on the 
benzene ring selected from the group consisting of 
alkyl, alkenyl, halogen, hydroxyl and nitro groups, 
and mixtures of said benzoic and substituted benzoic 
acids, and aminoguanidine bicarbonate, and 

a salt forming aliphatic or aromatic carboxylic acid 
having from about 6 to 40 carbon atoms. 

2. The composition of claim 1 wherein said substituted 
benzoic acid is selected from the group consisting of sali 
cylic acid, orthonitrobenzoic acid, and orthochloroben 
zoic acid. 

3. The composition of claim 2 wherein said substituted 
benzoic acid is salicyclic acid. 
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4. The composition of claim 1 wherein said salt form 

ing acid is a monocarboxylic acid. ' 
5. The composition of claim 3 wherein said salt form 

ing acid is a tall oil ‘acid. ’ ' ' 

6. The composition of claim 1 wherein said salt form 
ing acid is a dicarboxylic acid. 

7. The lubricant composition of claim 1 wherein said 
base ?uid is a synthetic ester lubricant or mixture of said 
esters. 

8. The lubricant composition of claim 1 wherein said 
metal deactivator comprises from about 0.001 to 0.5 
percent by weight of the total weight of said composition; 
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