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Our invention relates to a synthetic lubricant
and more particularly to improved materials for
addition to lubricants to increase thefr resist-
ance to oxidation and formation of corrosive
compounds during use.

It is well known that in order to obtain lubri-
cants which are preeminently satisfactory from
the standpoint of oxidation in use, it is neces-
sary to reflne the oil thoroughly and then to
add an inhibitor of oxlidation. The thorough
refining may consist of more and heavier acid
treatments or solvent treating so as to remove
& considerable part of the oil and leave only the
most stable portion. Such drastiad refining is
necessary in order to obtain stability with re-
gpect to sludge formation, but the oil is then
subject to easy oxidation to form soluble acids
and other corrosive materials. This can be pre-
vented by the addition to the refined oil of small
amounts of materials which either prevent the
formation of these corrosive products or by some
a.ction render them inert.

"Many of these additive materials are effective
when added to poorly refined or even wholly un-
refined lubricants, The addends may thus be
substituted in whole or in part for the usual re-
fining processes.

- In the prior art of applying these prineciples to
the manufacture of lubricants, many diverse

types of materials have been suggested to be

added to obtain improvement in various charac-
teristics. It has been found that the addition of
various metal-bearing organic compounds fre-
quently improves film strength, oxidation resist-
ance, noncorrosiveness, and other characteristics,
In particular, tin in various combinations has
been found to inhibit the development during
use of corrosive materials. Lead compounds,

rticularly in combination with sulphur in

me form (e. g. sulphurized oils) are used to
improve film strength, especially in soap-thick-
ened oils, such as greases and the like. Lead
compounds do not in general, however, improve
the oxidation and corrosive characteristics of a
lubricant and it is usually considered that lubri-
“cants containing lead compounds are unsuited
for crankcase lubricants. They are usually em-
ployed in transmissions, differentials, and the
like where temperatures are relatively low and
no easily corroded metals are present.

One cbject of our invention is to provide im-

proved inhibitors of oxidation and corrosion for
addition to Iubricants.

Another object -of our invention is to provide
oil-soluble organo-metallic compounds which
contaln relatively high percentages of metal.

A further object of our invention is to provide
materials which are effective in extremely small
amounts,

A still further object of our invention is to
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compounds suitable for use in lubricants and es-
pecially in crankcase lubricants.

Another object of our invention is to provide
the possibility of including in one and the same
addition agent, factors for improving film
strength, Increasing resistance to the formation
of oll-soluble (acidie) and oil-insoluble (sludge)
oxidation products and decreasing corrosiveness
developed during use.

Other and further objects of our invention
will appear from the following description.

Briefly, our addition agents for accomplishing
the above purposes are organo-metallic com- .
pounds containing more than one metallic atom
per molecule but containing no. metal to metal
bonds. None of the valences of the metallic
atoms present in the molecule may be combined
with the valences of another metal atom.

Since it is the metallic atom or atoms in the
molecule and not the particular organic radicals
present which are responsible for the desirable

" functions, it is apparent that the more metal
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atoms present in the molecule, the better. Or-
gano-metallic compounds containing more than
one metal atom per molecuie are not extremely
common and most of those known have the plu-
rality of metal atoms combined with each other
in chains, for example, hexamethyl distannane,
(CH3)38n.8Sn(CH3)z. The bonds  between the
metal atoms in compounds of this type, however,
are extremely weak as compared, for example,
with the carbon-metal bond. As a result the
compounds are relatively unstable chemically,
tending to decompose and react readily. -

- While the elements of group IV of the periodic
table of the elements and a very few others, and
in particular tin and lead, have to a very limited
extent the ability to combine with themselves,
no element possesses this characteristic to the
extent which carbon does. Carbon is par ex-
cellence, the element which forms chains, clus-
ters, and rings united by stable bends. Further-
more, while the metal-metal bonds are weak,
the carbon-metal bonds are quite strong which
provides greater stability. Hence, according to
our invention, we use organo-metallic compounds
confaining two or more atoms of metal which
may be the same or different and in which there
are no metal-metal bonds. An example of this
type of compound is 1,5-bistriethylstannylpen-
tane: (C2Hs)38n.(CH2)s8Sn.(CaHs)3 which is a
liquid boiling at 205.5° C. at 15 mm. pressure
and having a density of 11,2654 at 20° C. and a
refractive index of 1.5053 for sodium light at
20° C. This compound contains 46.5 percent of
tin as compared with 27.2 percent of the metal
in tetra-amyl tin, a liquid of comparabile, though
somewhat lower boiling point (188° C. at 24
mm. pressure).
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'An example of our compounds containing lead
- suitable for improving -ilm strength.of a lubri-
cant is 1,5-bistrimethylplumbylpentane:

(CH3)aPb(CHz2) sPh(CH3) 3
a liquid boiling at 166.5° C. at ‘14 mm. pressure:

23.5 235
D = =19448; N =5

An example of our compounds containing
atoms of different metals is :1-trimethylstannyl-
5-trimethylplumbylpentane:

(CHz3) 3Sn(CH2) sPb(CH3) 3
In combination ‘with sulphur-bearing addition

=1.5571

agents, this material is an excellent addend for

crankease lubricants, the lead conferring filin
strength while the tin inhibits corrosion or the
development of corrosive materials. ‘

It is to be understood that in practicing our in-
vention, oil-soluble organo-metallic compounds
of the type described are to be selected. Some of
the examples described below have only limited
solubility in hydrocarbon oils. It is to be remem-
bered, however, that because of the high.content
of metal in our compounds, extremely -small
amounts are often effective. Thus we:may use as
little as 0.001 percent of some of these compounds
and it will be seen that a fairly insoluble materi-
al may dissolve to a sufficient extent to be satis-
factory for our purpose. In general 0.001 percent
or.more of our addition agents is used. and we. may
‘add one, two, or-even five percent or. more.

Furthermore, it is well-known :that different
types of oils have different capabilities of dissolv-
ing a given material. ‘For some purposes, there-
fore, we prefer ‘paraffinic, for-other purposes as-
phaltic, naphthenic, or mixed 'base lubricants.
Another method of obtaining a satisfactory mix-
ture of addition agent with the hydrocarbon oil
is the use of a mutual solvent to bring the addend
into solution, Alternatively peptizing agents may
be -added to maintain the organo-metallic com-
pound in permanent suspension.

Many of the more difficultly soluble materials
are rendered more soluble by the introduction of
alkyl groups, particularly those containing four
.or more carbon atoms. The isoamyl, octyl, lauryl,
and octadecyl radicals, and radicals from paraffin
wax greatly increase the solubility of organic.com-

pounds in oil. One or more of such groups.may -

be introduced as required. For example, dimer-
cury-2,2°,6,5'-dithienylene,

S Y
/ Hg.._\_

melts above 330° C. and {is insoluble in most or-
ganic solvents, but the tetra.he&vl derivative,
'——/—-'CuHx:

_ s

h._/ Hg-——‘ \ CiHu

C an:THg

CeHys!

1s much more soluble.

The following .examples of our addition agents
which we may use are given as Hustrations and
not as limitations: )

1. 1- trimethylstannyl-s-trimethylplumbylpen—
tane, (CH3)3Sn(CHz2)sPb(CH3)3, B. P. 162° C. at
17.5 mm,

23.2

.ar23.2 '
D -—4—=1.6482, N—D— 1.52282

2. 1,5-bistriethylstannylpentane,

(4
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(C3Hs) :Sn(CHa) s8n(CaHs)3, B, P, 205.5° €. at

15 mm.

20 w20
D T=1.2654; N %/=1.5053.

3. 1,2-bistriethylstannylethane,
(C2Hs) 38n (CH2) 2Sn(CzHs) 3.
4. 3,4 - diacetoxymercurifurane-1,5 - dicarboxyl-

ate dilauryl ester:
CH:CO;Hg____Hg0.CO.CH;

C1Hx50.CO
0
5. 1,10-bistriethylstannyldecane,

COOCuHzs

» (CaH5)38n(CH2)10Sn(Cz:Hs)3, B, P. 247-9° C. at
15 mm.

‘8. Dimercury bisdiphenyl,
Hg< >Hg.

and particularly its alkylated homologues such as
the tetraamyl derivative.

7. 1,5-bistrimethylplumbylpentane,
(CH2)3Pb(CH3)sPh(CH3)s. B. P. 166.5° C. at
14 mm.

23.5 L 23.5
D —4——1.9448, N 5
8. 4,6-dimercuri-bis-diamylaniline:

——Hg—
O—HgO :
N(CsHuy)s N(CsHy): :
9. 1,5-bisdiamylbismuthylpentane,
(CsHu1) 2Bi(CHz2) sBi(CsHiy) 2
10. Tristriethylstannylmethane,
) CH(Sn(C:Hs)3) 3
11, 1,5-bisdimethylarsenylpentane,
: (CH3) 2As(CHz2)5As(CH3) 3
12. 3-amino-1,5-bistriamylstannylpentane,
(C5H11) 3SnCH:CH2CHNH3CH2CHaSn (CsHi) 3
13. 3-hydroxy-1.5-bistrlbutylstannylpentane,
(C4Ha) 3SnCH:CH2CHOHCH2CHaSn (CyHy) 3
14, Isapropyl ester of 1,5-bistriethylplumbyl-
pentane-3-carboxylic acid,
(C1H5) 3PbCH2CHaCH(CO2C3H7)
. CH32CH:Pb(C:Hs) 3
15. 4,6-dimercur] - bis - diamyl aniline-3-amyl
thioether, .

—Hg—x
CsHyu S ) S Cs:Hn
Hyr L.

N{(CsHi)sz N(CsHy):

16. p-bistrimethylstannyl benzene,
(CH3) 38nCeH4Sn(CHs) 3.
17. p-trimethylstannyl diamylbismuthylben-
zene, (CH3)3SnCsH«Bi(CsHi1) 2.
. (CH3) 38nCsH4Bi (C5H11) 2.
18. Bis-trimethylstannylmethyl dimethyi tin,
(CH3) 38nCH2Sn(CH3) sCH:1Sn (CH3) 3.

A blend of 0.05 percent by volume of 1,5-bistri~
ethylstannylpentane in a Mid-Continent, parafin
base, S. A. E. 30 lubricating oil will require ap-
proximately twice as many hours to form 10 mg.
sludge per gram or a neutralization number of
1.0 than the base oll itself when treated in the
well-known Indiang oxidation test,

=1.56571
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Tt may be desirable to inciude In one end the

same blend based on a nydrocarboen ofl, in addi- .

tion to the addends here described, other addends R
igeosity and from 0.001 to B percent of an
. ‘orgeno-metallic compound containing more than

for specific purposes. Thus we oy add & pour
point depressor such as a naphthalene-chlor weg

condensation product and a viscosily inde® imi-.

prover such as certain resing or polymerized hy-
drocarbons .- in addition to our orgeng-metellic
" compounds. Purthermore, other metallic com-
pounds msy be added to the blend without inter-

‘fering with the action of our ingredients. In.’

deed, in some cases 1t is advantageous to combine

" with our organo-metallic compounds in a hydro-
carbon oil blend such materials as calclum gi- -

chlorostearate, chromium oleate, tin octadecyl
phthalate, aluminum stearate, and other metallic
s0aps.

Our addends are admirably adapted for uge in
lubricating ofls of all types including those de-
signed for use in sutomotive crankcases, Diesel
oils, and any other ofls of lubricating viscoslty.
Furthermore, our addends are advantageocusly
blended in gasoline and other petroleum fusls
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Joined -

all the velences of the metallic atoms are
to carbon,
B, A lubricant comprising an oll of lubricating

one metellic atom but no metal-to-metal bonds.
8. A lubricent comprising & major proportion
of on oll of lubricating viscosity and & minor

. proportion of an organc-tin compound contain-
gz more then one tin atom but no direct bond

between the tin atoms. ‘

7. A lubricent comprising s major proportion
of an ol of lubricating viscosity and & minor pro-
portion of an organo-tin compound containing
two atoms of tin and no direct bond between the

~ tin atoms,

28’

8. A lubricsn; comprising & major proportion
of an ofi of lubricating viscosity and & minor
proportion of orgeno-metallic compound con-
talning at least one atom of each of at least two
metallic elements in which there are no metal-

" to-metal honds.

cither directly or after belng blended first in 2 ~

lubricating oil and then added to the fuel. Eoap-
thickened mineral ofls of all types, renging from
those showing only & slight increase in viscosity
over that of the mineral oil alone, to the semi-
solid and solid greases contsining fifty percend
or more of soap, are amengble to treatment ac-
cording to our invention. .

It will be understood that certain featurés and
sub-combinations are of utility and may be em-
ployed without reference to other features and
.sub-combinstions. This is contemplated by and
is within the scope of our claims. It is further
obvious that various changes may be made in
details ‘within the scope of our claims without
-departing from the spirit of our invention. It is,
therefore, to be understood that our inventlon is
not to be limited to the specific details shown
and described.

Having thus described our invention, we claim:

1. A lubricant comprising & major proportion

of an oll of lubricating viscosity and a minor
proportion of an organo-metallic compound con-
taining more than one metallic atom but no
metal-to-metel bonds.

2. A lubricant comprising & major proporbion
of an oil of lubricating viscosity snd e minor
proportion of an organo-metallic compound con-
taining at least two metallic atoms and no
metal-to~-metel bonds.

3. A lubricant comprising & major proportion
of an oll of lubricating viscosity end & minor
proportion of an organo-metallic compound con-
taining at least two metallic atoms in which all
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the valences of the metallic atoms ave joined to ’

nonmetals, . :
4. A lubricant comprising e meajor proporiion
of an oil of bricating viscosity and o minor
proportion of an organc-metallic compound con-
taining more than cne metsllic atom in which

é0

9. A lubricant comprising & mejor proportion
of an ol of jubricating viscosity and a minor pro-
portion of an orgsnic lead compound containing
at least two atoms of lead but no direct bond
between the lead atoms. ) .

10. A lubrican$ comprising & major proportion
of an oil of lubricating viscosity and a minor
proportion of 1,5-bistriethylstannylpentane.

11. A lubricent comprising an ofl of lubricat-
ing viscosity snd from 0.001 to 5 percent of 1,5-
histristhylstennylpentane. .

12. A lubricant comprising a mejor proportion

of sn ofl of lubricating viscosity end a minor

proportion of an orgeno-lead compound contain-
ing two lead atoms but no direct bond between
the jead atoms. .

13. A lubricant comprising a major proportion
of 2n oil of lubricating viscosity and a minor
proportion of 1,5-bistrimethyl-plumbyl-pentane.

14. A Iubricent comprising an oil of lubricat-
ing viscosity snd from 0.001 to 5 per cent of 1,5-
bigtrimethyviplumbyl-pentane.

i5. A lubricant comprising s mejor proportion
of an oil of lubricating viscosity and a minor
proportion of an organo-bismuth compound con-
taining more than one bismuth atom buf nJ di-
rect bond hetween the bismuth atoms.

16. A lubricent comprising & major proportion
of an oil of lubriceting viscosity and & minor
proportion of an organo-bismuth compound con-
teining two atoms of bismuth and no direct bond
between the bismuth atoms.

17. A lubricent comprising & major proportion
of an ofl of lubricating viscosity and a minor
proportien of 1,5-bisdiamylbismuthyl-pentane.

18. A lubricant comprising an oll of lubricat-
ing viscostty and from 0.001 to § per cent of 1,5-
bisdiamyibistouthyl-pentane.
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