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ABSTRACT OF THE DISCLOSURE

Polybasic acid amides of amino methyl pyridine which
find use as oxidation inhibitors in Iubricating oils.

Cross references to related applications

. This application is a divisional application of my parent
application, Ser. No. 248,877 filed Jan. 2, 1963, which
bas matured into Patent No. 3,235,496 granted on Feb.
15, 1966.

The present invention pertains to new compounds which
are particularly useful as oxidation inhibitors in oxida-
tion susceptible media: for example, new compounds
which are particularly useful as oxidation inhibitors in
grease compositions.

The oxidation of lubricating oil compositions, for
example, is detrimental to the wearing surfaces. being
lubricated. This is true not only of freely flowing lubricat-
ing oil compositions, but also to thickened lubricating oil
compositions. :

Subsequent to their manufacture, grease compositions
are stored for relatively long periods of time. prior to
their use as a lubricant. During these periods’ of storage,
ordinary grease compositions tend to oxidize, yielding
oxidation products which are acidic in nature. Grease
compositions oxidize not only in storage, but also during
their use in the lubrication of wearing surfaces, forming
products which are acidic in nature. The acidic products
which are thus formed are detrimental to the metal sur-
faces to which the grease itself is finally applied. Even
though such grease compositions may - initially supply
the necessary lubricity for wearing surfaces, such as ball
and roller bearings, such wearing surfaces would be read-
ily corroded due to the corrosive action of the oxidation
products in the greases. Thus, although grease compo-
sitions can lubricate bearings and other wearing surfaces,
the acidic products are detrimental, causing corrosive
damage to the wearing surfaces. Also, sludging caused
by oxidation is detrimental to the proper lubrication of
wearing surfaces.

Although the deterioration of lubricating greases by
oxidation .is usually slow, the partial oxidation products
formed in greases catalyze the oxidation and deteriora-
tion of greases until eventually a hard, crusty material
which has no lubrication value whatsoever is formed.
Also, such deterioration occurs much more rapidly -in
service than in storage, particularly since the metals such
as copper and copper-lead alloys further catalyze the
oxidation of grease compositions.

Modern usage and increasingly severe requirements
make it necessary for grease compositions to have in-
corporated therein oxidation inhibitors which are effective
to inhibit oxidation at normal storage temperatures and
also at high service temperatures. Although many oxida-
tion inhibitors, such as, for example, tertiary butyl phenol
and hydroquinone, are available, they are volatile and
evaporate from lubricating oil compositions at high tem-
peratures. ;

The new compounds described herein effectively in-
hibit oxidation of grease compositions used at extremely
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high service temperatures and where the service require-
ments are severe.

Therefere, it is an object of this invention to describe
new compounds which are particularly effective for in-
hibiting oxidation of thickened lubricating oil composi-
tions, such as greases.

In accordance with the present invention, it has been
discovered that carboxylic acid amides of amino methyl
pyridine are new compounds which are effective as oxida-
tion inhibitors.

The oxidation inhibitors described herein effectively in-
hibit oxidation of grease compositions at high tempera-
tures and at low temperatures.

The carboxylic acid amides of amino methyl pyridine
(also termed picolylamides for brevity) of the subject
invention have the following generic formula:

0

Il
R——C—NHCH;

AN

wherein R is a hydrocarbon residue of a moro- or a
polycarboxylic acid, and x is 2 number from 1.to 4. The
R residue may be a cyclic or an acyclic radical. As a
cyclic radical R may have from 5 to 30 carbon atoms
preferably 6 to. 22 carbon atoms; that is, derived from
cyclic carboxylic acids having from 6 to 31 carbon atoms
preferably, from 7 to 23 carbon atoms. As an acyclic
radical, R may have from 0 to 36 carbon atoms prefer-
ably from 2 to 10 carbon atoms; that is derived from
acyclic carboxylic acids having from 2 t0 37 carbon atoms,
preferably 3 to 10 carbon atoms. Thus R may be a hydro-
carbon radical having from 0 to 34 carbon atoms.

When R is an acyclic radical, it is preferred that R
phenylene radical as exemplified by the isophthalic acid
radical. Thus x in the above formula is 2.

When R is an acyclic radical, it is preferred that R
is-an alkyl radical having from 2 to 3 carbon atoms and
that x has a value of 2 to 3.

When R in the formula hereinabove is a cyclic radi-
cal, such radicals can be derived from the carboxylic acids
exemplified as follows: benzoic acid, isophthalic acid, etc.

When R in the genéric formula is acyclic, the carboxylic
acids from which R can be derived can be exemplified
as follows: oxalic acid, glutaric acid, adipic acid, succinic
acid, maleic acid, pimelic acid, subaric acid, azelaic acid,
sebacic acid, citric acid, ethylene-dinitrilotetraacetic acid,
aliphatic carboxylic acids, such as, acetic acid, butyric acid,
hexanoic acid, decanoic acid, etc. .

The new oxidation inhibitors described herein can be
prepared by reacting a carboxylic acid with a-picoline, 8-
picoline, or y-picoline in the proper mol ratio to provide
1 mol of picoline radical per carboxylic acid radical,

The reaction in the formation of the picolylamides de-
scribed herein follows the equation set forth as follows,
using isophthalic and 3-picolylamines as exemplifying the
reactants:

<—COOH —N
@ + NH:CH— > —
Z . cooH
—N
CONHCH— >
&

\CONHCH2~< >
N

Example I hereinbelow illustrates the preparation of the
amides of picoline described herein as new compounds

|
|

x

+ 2H,0

70 and useful as oxidation inhibitors in lubricating oil com-

positions.
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EXAMPLE I.—Preparation of the aminomethylpyridine
amide of benzoic acid

A mixture of 216 g. (2 mols) of 3-picolylamine and 244
g.. (2 mols) of benzoic acid was heated at temperatures
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of the greases, which amounts are used from 5% to 30%
by weight, more preferably from 7% to 20% by weight.
Such grease thickening agents includs: metal soaps of
fatty acids (e.g., lithium stearate, calcium oleate, alumi-

~ - " S 5 num stearate, sodium hydroxystearate, calcium hydroxy-
ranging from 150-220° C. for a period of 8 hours until stearate), metal terephthalamates (e.g., sodium octadecyl
tl.le reaction has been completed as signaled by the evolu- terephthalamate), polyureas (e.g., tetraureas), metal al-
tion of 2 mols of water. The reaction product was purified kane phosphonat’es (e.2 li:‘hiun; octadecane, phospho-
by means of ethyl acetate as a solvent. The resulting 3- nate), etc e
picolylamide of benzoic acid h‘ad a melting temperature 10 Taf)le I hereinbelow sets forth data showing the ef-
r;r;ge Otf. 9?:969 58%’ and coniained 6.52% basic nitrogen fectiveness of the picolylamides of this invention as oxida-
( eoretca’=0.567% )‘. . . . tion inhibitors at 5% concentration in lubricating greases.
Lubricating 01.15. which are st_utable_ herc‘em as base ‘?’13 The grease compositions were lithium base greases con-
f/or_ tthe fci)n;p .OC SI;(.IOSS .10 f thllsl mvenfféx 1.nc11)ude a w;%ie sisting of 15% lithium stearate in a bis-2-ethythexyl seba-
bar 1e yc()i ubIy dabmb o1 st,hsuch a; nap ﬂb enicb ase, I:t)ara B yx cate base oil. As is well known, lithium soaps have an ex-
ase and mixed base, other fiydrocarbon fubricants, ¢.&. tremely pro-oxidative effect on grease compositions.
lubricating oils derived from coal products, and synthetic The “bearing life” of Table I was determined by the fol-
oﬂls, e.g.i) alklylene p olymzrs (.SUCh as };:olyrrfxers Oli pro- lowing test procedure, which is identified as the Navy
py.gnet, uty ;ene, etcé. anb mlly.iture‘sd t tereo l)" 2.’(11 ylfne High Speed Bearing Test. In the test, a ball-bearing packed
oxide type polymers, dicarboxylic acl esters, Uquid estelIs o4 yith a grease was operated at 10,000 r.p.m. continuously
of acids 9? phosphorus, numerous _alkyl l?enzenes, poly- for approximately 22 hours at 300° F. The apparatus was
mers of sﬂlen, polyphenyls (e.g., biphenyls and terphen- then cooled to Toom temperature during a period of 2
vls), alkyli blghenyl ether’s, etc. .y ) . hours. This procedure of operation at 10,000 r.p.m. at
Synthetic 011§ of the alkylene Oxlae type polymers which 300° F. and cooling was repeated until there was bearing
gne}(yi be ollls,ed rmcl(ude thoze ixﬁmp élﬁgd b}cl)l the al)kyleng 95 failure. The number of hours noted in the Table I for the
Xide polymers (€.8., pr pytene OXide polymers), an high speed bearing life was the number of hours before
derivatives, including alkylene oxide polymers prepared caring failure
].Jy golymerlzmg the alkylene oxides, e.g., propylene oxide, Thecbomb c;xidation test value is the oxygen pressure
in the presence of water or alcohols, e.g., ethyl alcohol, drop in pounds per square inch during the 100 hours of
esters of ethylene oxide type polymers, e.g., acetylated 30 the test
eth.ylene oxide polymers prep ared by acetylating ethylene The i)icolylamides used were those of the formula
oxide polymers containing hydroxyl groups; polyethers ; © v
prepared from ethylene glycols, e.g., ethylene glycol, etc. N
Synthetic oils of the dicarboxylic acid ester type include el conmom,— =
those which are prepared by esterifying such dicarboxylic g5 ? x
acids as adipic acid, azelaic acid, subaric acid, sebacic
acid, alkanol succinic acid, fumaric acid, maleic acid, . . . . .
etc., with alcohols, such as butyl alcohol, hexyl alcohol, 2- ;;h:crr:}l)rllel} l;ntgexriesslguﬁu?ébge f?ifr?oftgc 4a2§u§?tt£°:g;
ethylhexyl alcohol, dodecyl alcohol, etc. Examples of di- > , N R . . N
basic acid ester synthetic oils include dibutyl adipate, di- 40 rrlungtbert of carboxylic acid radicals in the carboxylic acid
hexyl adipate, and di-N-hexyl fumaric polymer. cactant.
Synthetic oils of the alkyl benzene type include those TABLE I
which are prepared by alkylating benzene, (e.g., dodecyl Bomb Oxida- Bearing Life
benzene, tetradecyl benzene, etc.). Parent Acid of 3-Picolylamide tion Pressure (hours) Avg.
Synthetic oils of the types of polymers of silicon include 45 brop, p.s.i. of 3 Tests
the liquid ester of silicon and polysiloxanes, which include
those exemplified by tetraethyl silicate, tetraisopropyl Nome (baso grease) = 2
silicate, tetra(4-methyl-2-penta) silicates, poly (methyl) Succinie 3 405
siloxane, poly(methylphenyl) siloxane, etc. f\gf;%ltcﬁéiic_ n e
The picolylamides, that is, the carboxylic amides of 50 Tartaric.__.. 4 583
aminomethylpyridine can be used in oils in amounts of ICE%gir(ié—ﬁé&iﬁiEfi_lz):céi;éé&a_tié:::_:_-. M boyd
0.1% to 10%, by weight, preferably, 1% to 5%, by
weight, The drawing illustrates the effect of concentration
of the picolylamides on oxidation inhibition of lubricating Table II hereinbelow summarizes the preparation of
oil compositions. 55 numerous 3-picolylamides of carboxylic acids described
Grease thickening agents which can be used herein are herein, including the physical properties of the resulting
those which can thicken the base oils to the consistency arnides.
TABLE II
Composition A B C D E ¥ G
3-picolylamine, g. (mols) ... oocemoonoen 216(2) 216(2) 216(2) 324(3) 432(4) 324(3) 432(4)
Benzoic Acid, g, (0018) - ooommaaeon 244(2)  eocecceiiicee cmmmoeseoee emmmemmeoeooa-
Suceinic Acid, g, (T0O0I8) - oo cccmimmnnn crocceecoicmee ameecooecncooe 118(1)
Malele Anhydride, g. (018) oo cmuce ciciiiiiiaee o 98(1)

Isophthalic Acid, g. (mols)....
o-Tartaric Acid, g. (mols)...
Citric Acid, g. (mols)
Ethylenedinitrilotetraacetic acid
g. (mols)
Temperatire, © Co oo rocevancanaanes
THmMe, NOUrS. - oo ccem o ecccaamaan
Melting Temperature,® Coocooooooo-

Analysis:
(a) Basic Nitrogen, pereent:
Found

150220
8
96-99

150;1 70
196-203

6.52 9.35
Calculated 6. 58 9.

(b) Nitrogen, percent
Found

ol
Caleulated . cceevcaccccaocne mmmcnm e

.......................................... 202(1)
140-200 130-220 90-150 70-150 150-200
5 12 2 2 7
294-298 157-160 203-209 Resinous 130-132
9.5 eimme cemmmemeenn 9.18 el
9.5 cemmceren mmmceecaeoo 9,13 e
______________ 16.3 17.0 7.1 21.6
______________ 16.2 17.0 18.2 21.5
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In addition to the oxidation inhibitors described herein,
the grease compositions may contain rust inhibitors, ex-
treme pressure agents, oiliness agents, etc.

What is claimed is:

1. A compound selected from the group consisting of
the 3-picolylamides of succinic acid, maleic acid, iso-
phthalic acid, tartaric acid; citric acid, and ethylenedi-
nitrilotetraacetic acid.

2. A compound according to claim 1, wherein said acid
is succinic acid.

3. A compound according to claim 1, wherein said
acid is maleic acid.

4. A compound according to claim 1, wherein said acid
is isophthalic acid.

5

10

6
5. A compound according to claim 1, wherein said acid
is tartaric acid.
6. A compound according to claim 1, wherein said acid
is citric acid.
7. A compound according to claim 1, wherein said acid
is ethylenedinitrilotetraacetic acid.

References Cited
Merz et al. Arch. V. Der. Pharmazie Bd. 293, pp. 92,
93 (1960).
NORMA S. MILESTONE, Acting Primary Examiner.
A. L. ROTMAN, Assistant Examiner.



