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This invention relates to oxidation inhibitors
and to compositions containing the same.

It is well-known to. add small amounts of vari-
ous additives to hydrocarbon lubricating oils in . OH
order to lessen the corrosive effect of such oilson § E'C\N CH
automotive engine bearings and to inhibit oxida- —C>— —O—N/
tion of such oils with the formation of sludge and mo” ® em
varnish. Among compounds which have been . : :
suggested for this purpose are p,p’-bis-(dimethyl- 2-hydroxy-4',4"-bis-(dimethylamino)-triphenylmethane
amino) -diphenylmethane and p.p’-bis-(dimeth- 10 OH
ylamino) ~triphenylmethane.

We have discovered that the effectiveness of
compounds of the type above referred to in in-
hibiting oxidation of oxidizable lubricating liquids HC ) CH
can be further improved particularly with respect 15 \N Vaee
to inhibiting varnish formation by incorporating mo/ O O—N\
in the compound a phenyl ring containing a hy- ﬁ ’ CH
droxy Sroup, an alkoxy group or & combination  ynyarocysmethocy4'4"bis-(imethylamino) triphenylmetbane
of the two. ;

Tn accordance with our invention there is added 20 0—CH:
to conventional hydrocarbon lubricating oils or
other oxidizable compositions which it is desired oH
to inhibit against oxidation approximately .01% HiC CH;
or less to 5% by weight and preferably 0.25 to 1% , O _C>_N/
by weight of a compound having the following 25 - c/ ]& N\ CH
formula: : ’ 4
8 2-hydroxy-3-methoxy-’,4”'-bis-(dimethylamino)-triphenylmethane

OH

OCH;

R Y Rs
MO, w

R X g, 30
R, Ri1, Rz, and R are either hydrogen or alkyl

groups.
Y is a phenyl ring containing an hydroxyl or (CH"‘NO -<_—_>-N<CH'>'

alkoxy group or both. 35
X is hydrogen, an alkyl, aryl or aralkyl group
with or without amino or alkyl substituted amino
groups attached thereto.
As examples of specific compounds falling with-

in the scope of our invention are mentioned: 40 (c§,),
OH 4-hydroxy-4’,4” 4" tris-(dimethylamino)-tetraphenylmethane
OCH;
45
HlC\N {CH; .

O e e
ch/ 1![ . \CHI ’
&hydroxy-4',4”-bis(dimethylamino)-triphenylmethane 50

0—CH;
(CHi)s

55 gmethory-4’,4" 4'"-tris-(dimethylamino)-tetraphenylmethane

HC : CH; Compounds in accordance with our invention
\N—< >— —< >—-N/ ) may be added to the mineral lubricating oil in
me” i Ner, amounts hereinbefore specified and thoroughly
mixed with the oil; or the compounds in the form

4-methoxy-4',4"-bis-(dimethylamino)-triphenylmethane 60 of concentrates, as for example, dissolved In a
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portion of the lubricating oil, may be blended with
the mineral oil in the engine.

In order to demonstrate the effectiveness of
compounds falling within the scope of our inven-
tion in inhibiting oxidation of mineral Jubricating
oils and inhibiting bearing corrocsion of automo-
tive engines, a series of Underwood tests were
made in which 0.5% by weight of the additive in
a Mid-Continent SAE 30 lubricating oil was used.
The Underwood tests were run at 325" C. and at
a pressure of ten pounds per square inch. The
oil was examined after five hours and after ten
hours running. The Underwood test is descril.ed
in an article “Automotive bearing materials and
their application,” by A. F. Underwood, Journal
of Society of Automotive Engineers, volume 43,
pages 385 to 392, September, 1938. The results
obtained in the tests are tabulated in the follow-
ing table: .
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—
524
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group has been changed to the ortho position.
This compound is readily soluble in mineral lu-
bricating oils and its oxidation inhibiting prop-
erties are very nearly the same as those of Addi-
tive #2, its bearing corrosion inhibiting proper-
ties are somewhat superior and its varnish in-
hibiting properties are excellent.

By comparing the results in Table I for oils
containing additives with the results obtained on
the oil containing no additives, it will be observed
that each of the additives tested caused a marked
lowering of viscosity Increase, neutralization
number and bearing loss.

In order to further demonstrate the oxidation
inhibiting effect of additives falling within the
scope of our invention, the same five additives
tested and recorded in Table I were added to Mid-
Continent neutral having a viscosity of 500 sec~
onds Saybolt at 100° F, in the amount of .05 of to

Table I
Pigre‘gﬁzo!;g;egze Neutralization Bearing Loss in Grams
130° F. No,
Adgitive Adaltive —| cupb AgCd
SHr. |10Hr. | 5Hr. |\ 10H | s g0 | Ry | 5507 | 10 Hr.
.| 4-hydroxy-4’,4”-bis(dimethylamino)-tripheylmethane.._.... 9.1 13.1 |..... 0.36 1 0.06M0 | 0.0015 | 0.0180 | 0.G10D
.. | 4-methoxy-4/,4"-bis(dimethylamino)-triphenylmethane... ... 14.7 25.0 0.75 1.13 | 0.0135 | 0.0150 { 0,0100 ( 0.0110
_| 2-hydroxy-4/,1"-bis(dimethylamino)-triphenylmethane. _ ... 5.7 7.5 0.52 0.95 | 0.0069 | 0.00689 } 0.0027 { 0.0026
.1 4-hydroxy-3-methoxy-¢/,4”’-bis - (dimethylamino) - triphenyl-
. 12.3 18.1 P 1.04 { 0.0064 | 0.0072 { 0.0061 0.0088
16.7 26.2 0.77 1.08 ; 0.0100 | 0.0101 | 0,.0051 { 0.005%
145.5 | 360.0 3.87 4.97 | 0.0262 | 0.0426 | 1.0017 1. 5461

Although Additive #1 is outstanding in its abil-

ity to inhibit oxidation as indicated by the low

percentage increase in viscosity and also is out-
standing in its ability to inhibit bearing loss, the
compound has the disadvantage of being only
slightly soluble in mineral oil at room tempera-
ture and, therefore, settles out. The compound
is a good varnish inhibitor.

Additive #2 in which a methoxy group is sub-
stituted for an hydroxyl group in Additive #1, is
also an excellent anti-oxidant and bearing cor-
rosion inhibitor, but not so good as Additive #1.
However, this additive is more soluble in mineral
oil than Additive #1, one-half percent being
readily soluble in the oil at room temperature.
This compound is also a good varnish inhibitor.

Additive #3 differs from Additive #1 in that
the hydroxyl group is attached to the phenyl ring
in the position ortho to the central carbon atom
of the molecule instead of para to the central car-
bon atom as in Additive #1. From the data in
Table I it will be observed that this compound is
an excellent anti-oxidant and corrosion inhibitor,
It is also a good varnish inhibitor. It is readily
soluble in mineral oil in amounts of one-half
percent and greater at room temperature.

Additive #4 is similar to Additive #1 except
that a methoxy group has been added to the
phenyl ring in the meta position. The addition
of the methoxy group serves to increase the solu-
bility of this compound over that of Additive #1,
although its solubility is not so good as Additives
#2 and #3. From the data in Table I, it will be

observed that the corrosion inhibiting and oxida- .

tion inhibiting properties of Additive #4 are mid-
way between those of Additive #1 and Additive
#2, Its varnish inhibiting characteristics are
good.

In Additive #5 the methoxy group is in the
same position as in Additive #4, but the hydroxyl
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0.5% and the several blends were subjected to a
modified Davis oxygen-absorption test. The
modified Davis absorption test is based on the
method described in “Industrial & Engineering
Chemistry,” volume 33, page 339 (1941). In the
test g ten gram sample is placed in a Sligh flask

which is then filled with oxygen, connected to a
U-type manometer and then placed in g constant
temperature bath maintained at various selected
temperatures. As oxygen is absorbed by the
sample, pressure decreases in the flask and it is
recorded at frequent intervals until it has dropped
60 mm. of mercury—the practical limit of the ap-
paratus. The time required for the pressure drop
of 60 mm, of mercury is taken as s measure of
stability of the sample.

- Iron naphthenate is added to the sample testcd
in order to catalyze the oxidation and accelerate
the test.

The results of the test are recorded in Table II,

Table 11
Minutes to Drop 60 mm. in Pressuro
Without Iron Naph- | With Iron Naphthenate {n Fol-
Number thenate at— lowing Amounts at 300° F.

275° F.|300° F.[350° F.{ 0% |0.0012% | 0.012% | 0.12%
2,160 § 1,240 275 1 1,240 1,460 { 1,310 840
3,380 | 1,620 305 1 1,620 2,640 | 1,730 265
1,860 | 1,080 420 | 1,080 780 860 860
-1 7,200 } 2,730 375 1 2,730 2,480 { 2,490 | 1,210
4,670 | 2,800 370 | 2,800 2,570 | 2,660 | 1,220

2,380 | 1,078 156 | 1,078 940 149

It will be observed from a comparison of the
tests in Table IT of the sample containing Addi-
tive #1 and the sample containing no additive,
that although Additive #1 does not exhibit any
anti-oxidant activity at 275° F., it does exhibit
anti-oxidant activity as the temperature - in-
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creases. It will be further observed that the
presence of iron naphthenate does not materially
affect the anti-oxidant activity of Additive #1 at
300° F., whereas oxidation of the oil proceeds
much more rapidly without additive as the
amount of iron naphthenate present increases.

Additive #2 is more resistant to oxidation than
is Additive #1 in the absence of iron naphthenate
and in the presence of iron naphthenate up to
amounts of .012%, but in the presence of .12% by

weight its anti-oxidant effect is inferior to that

of Additive #1.

Additive #3 follows somewhat the same pat-
tern as Additive #1 in that its anti-oxidant ef-
fect at lower temperatures in the absence of iron
naphthenate is poor, but improves at higher tem-
peratures. Its anti-oxidant effect in the presence
of iron naphthenate is excellent as shown by the
fact that it is better with .12% of iron naph-
thenate than in the presence of .012%.

Additive #4 is remarkable for its anti-oxidant
effect at lower temperatures in the absence of
iron naphthenate. Its anti-oxidant effect in the
presence of iron naphthenate iIs also remarkably

good. .
Additive #5 has substantially the same anti-

oxidant effect as Additive #4, except that it is-
somewhat lower at 275° P. without iron naph-.

thenate.

The data in the foregoing tables show that a
hydroxyl group in the para position on the phenyl
ring is in the most effective position from an oxi-
dation inhibiting noint of view, but that in this
position the solubility of the compound is poor.
The solubility of compounds having a hvdroxyl
grovp in the para position on the phenyl ring can
be improved by incornorating in the rine an al-
koxv group, preferably s methoxv groun. By
moving the hydroxyl gronp from the para to the
ortho position, the solubility of the comvround is
greatv imrroved without materiallv lowerine the
oxidation inhibiting or other benéficial properties
of the comvound.

It is notable that during the second five-hour
running on the Underwood test there was practi-
cally no bearing loss experienced in connection
with any of the oils containing additives, whereas
the mineral oil without additives showed a con-
siderahle bearine loss durine the second five-hour
running as well as during the first five hours.

Although the invention has been described with
particnlar reference to use of additives in motor
oils, It should be understood that the invention
is anplicable to the use of additives in commwosi-
tiorns in general which are suscentible to unde-
sirable oxidation in storage or during use, such
as turbine oils. transformer oils, greases, auench-
ing ofls and other ofls, fats and waxes, both hY-
drocarbon and non-hydrocarbon.

It is claimed:

1. A composition of matter comprising, a major
portion of a hydrocarbon ol susceptible to oxida~-
tion and a compound in small amount effective
to inhibit oxidation of said oil and having the
formula

LA,
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where R, R1, Rz and Rs3 are selected from the
group consisting of hydrogen and alkyl groups,
X is selected from the group consisting of hydro-
gen and a phenyl radical containing a substituent
from the group consisting of amino and alkyl
amino substituents in the position para to the
central carbon atom of the molecule, and Y is &
phenyl group containing a radical selected from
the group consisting of hydroxyl and . alkoxy
groups.

2. A composition in accordance with claim 1 in
which Y is a hydroxy phenyl ring.

3. A composition in accordance with claim 1 in
which Y is a methoxy phenyl ring.

4. A composition in accordance with claim 1 in
which Y is a phenyl ring containing a substituent -
of the group consisting of hydroxyl and methoxy
groups. '

5. A composition in accordance with claim 1in
which the compound is 2-hydroxy-4’,4’’-bis(di-
methylamino) -triphenylmethane.

6. A composition in accordance with claim 1in
which the compound is 4-hydroxy-3-methoxy-
4’ 4’'-bis(dimethylamino) -triphenylmethane. .

7. A composition in accordance with claim 1 in
which the compound is 2-hydroxy-3-methoxy--
4’ 4’’-bis(dimethylamino) -triphenylmethane.

8. A lubricant comprising a major portion of
mineral lubricating oil and approximately .01 to
5% by weight of a compound having the formula

e -4 o

where Y is a phenyl ring containing a radical
selected from the group consisting of hydroxyl
and alkoxy.

9. A lubricant in accordance with claim 8 in
which the radical is hydroxyl.

10. A lubricant In accordance with claim 8 in
which the radical is a hydroxyl group and the
compound is 2 - hydroxy - 4’4’/ - bis(dimethyl-
amino) -triphenylmethane.

11. A lubricant in accordance with clalm 8 in
which the phenyl ring contains an hydroxyl and a
methoxy group.

12. A lubricant in accordance with claim 8 in

" which the compound is 2-hydroxy-3-methoxy-

50

4’ 4''-bis(dimethylamino) ~triphenylmethane.
13. A lubricant in accordance with claim 8 in

" which the compound is 4-hydroxy-3-methoxy-

4’ 4'’-bis(dimethylamino) -triphenylmethane.
ROBERT COCROFT.
ELMER W. BRENNAN,
ALLAN MANTEUFFEL.

REFERENCES CITED

The following references are of record in the
file of this patent:

60
UNITED STATES PATENTS v
Number Name Date
1,913,367 Calcott et al. oo -June 13, 1933
g5 2.034,491 Sloan cocmcamcceaeea Mar. 17, 1936
2,204,726 Dreshfleld cacaea- - Sept. 1, 1942



