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8 Claims. (C. 252-44) 
provide film-strength improving organo-metallic Our invention relates to a synthetic lubricant 

and more particularly to improved materials for 
addition to lubricants to increase their 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 refine the oil thoroughly and then to 
add an inhibitor of oxidation. The thorough 
refining may consist of more and heavier acid 
treatments or solvent treating so as to remove 
a considerable part of the oil and leave only the 
apst stable portion. Such drastic refining is 
necessary in order to obtain stability with re 
spect to sludge formation, but the oil is then 
subject to easy oxidation to form soluble acids 
and other corrosive materials. This can be pre 
Yented by the addition to the refined oil of small 
&lounts of materials which either prevent the 
ormation of these corrosive products or by some 
action 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 
abstituted in whole or in part for the usual re 

fining processes. 
In the prior art of applying these principles 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 
gluently 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 
pne form (e. g. sulphurized oils) are used to 
prove 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 object of our invention is to provide im 

proved inhibitors of oxidation 
addition to lubricants. 
Another object of our invention is to provide 

oil-soluble Organo-metallic compounds which 
contain relatively high percentages of metal. 
A further object of our invention is to provide 

materials which are effective in extremely small 
announts. 
A still further object of our invention is to 

and COrosion for 
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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 oil-soluble (acidic) 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 metaic 
atoms present in the molecule may be combined 
with the valences of another metal atom. 

Since it is the metallic atom or atons 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 molecule 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. Sn(CH3)3. 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 bonds. 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 
containing 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: (Cais)3Sn. (CH2)5Sn. (Cahs) 3 which is a 
liquid boiling at 205.5 C. at 15 mm. pressure 
and having a density of 1,2654 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 comparable, though 
somewhat lower boiling point (188 C. at 24 
mm. pressure). 



2 
An example of our compounds containing lead 

suitable for improving film strength of a lubri 
cant is 15-bistrimethylplumbylpentane: 

(CH3)3Pb(CH2) spb(CH3)3 
a liquid boiling at 166.5° C. at 14 mm. pressure: 

23.5 23. 5. Dr. a = 1,5571 
An example of our compounds containing 

atoms of different metals is 1-trimethylstannyl 
5-trimethylplumbylpentane: 

(CH3)3Sn(CH) sRb(CH3)3 
In combination with sulphur-bearing addition 
agents, this material is an excellent addend for 
crankcase lubricants, the lead conferring film 
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 remen 
bered, however, that because of the high content 
of metal in our compounds, extremely small 
amounts are often effective. Thus Wenay use as 
little as 0.001 percent of some of these compounds 
and it will be seen that a fairly insoluble materi 
all 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 parafiinic, 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 50 
be introduced as required. For example, dinner cury-2,2',55'-dithienylene, 
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melts above 330 C. and is insoluble in most or 
ganic solvents, but the tetrahexyl derivative, 

60 CH -Hg--CH 
Y " / " S 

Cs / He- \lch, 
is much more soluble. 65 
The following examples of our addition agents 

which we may use are given as illustrations and 
not as limitations: 

. 1. i - trimethylstannyl-5-trimethylplumbylpen 
tane, (CH3)2Sn(CH2) spb(CH3)3. B. P. 162° C. at 70 
17.5 mm. 

23, 2 D22-16482; N22 - p = 
2. 1,5-bistriethylstannylpentane, 

1.52282 
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(CH) Sn(CH) Sn(CH)3. B. P. 205.5" C. at 
15mm. 

20 - N29. D i=1.2654; N D 1.5053. 
3. 1,2-bistriethylstannylethane, 

(C2H5)3Sn(CH2)2Sn(C2H5)3. 4. 3,4-diacetoxymercurifurane-1,5-dicarboxyl 
ate dilauryl ester: 

CHCO2Hg. Hgo.C.O.C.H. 
CH5O.CO COO CEas 

O 

5. 1,10-bistriethylstannyldecane, 
(CH3)3Sn(CH2) 10Sn(C2H5)3. B. S. 247-9 C. at 
15 mm. 

6. Dimercury bisdiphenyl, 

QERE > 
and particularly its alkylated homologues such as 
the tetra amyl derivative. 

7. 1,5-bistrimethylplumbylpentane, 
(CH3)2Pb(CH) Pb(CH3)3. B. P. 166.5° C. at 
14 mm. 

23.5 . . 28.5 De=19448; N = 1,5571 
8. 4,6-dimercuri-bis-diamylaniline: 

S-Hg- 7 

NOCs). N(C5H1) 
9. 1,5-bisdiamylbismuthylpentane, 

(C5H11) Bi(CH) sei(C5H11) a 10. Tristriethylstannylmethane, 
CH(Sn (C2H5)3)3 

11. 1,5-bisdimethylarsenylpentane, 
(CH3)2AS (CH2)5AS (CH3)2 

12, 3-amino-1,5-bistriamylstannylpentane, 
(C5H11)3SnCH2CH2CHNH2CH2CH2SnOC5H11) 13, 3-hydroxy-1,5-bistributylstannylpentane, 
(CH3)3SnCH2CH2CHOHCH2CH2SnCC4H9)3 

14. Isopropyl ester of 1,5-bistriethylplumbyl 
pentane-3-carboxylic acid, 
(CH5)3PbCH2CH2CHCCO2C3H7) 

CHCHPb(CEs) 
15. 4,6-dimercuri - bis - diamyl aniline-3-amyl 

thioether, 
-as-gel 

CBS SCE 

Hg , a 

N(Csb). N(CH1) 
16. p-bistrimethylstannyl benzene, 

(CH3)3SnC6H4Sn(CHS). 
17. b-trimethylstannyl diamylbismuthylben 

zene, (CH3)3SnC6H4Bi(C5H11)2. 
(CH3)3SnC6H4Bi (C5H11) 2. 

18. Bis-trimethylstannylmethyl dimethyi tin, 
(CH3)3SnCH2SnOCH3)2CHSn(CH3). 

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 oil itself when treated in the 
well-known Indiana,' Oxidation test, 

  



2,288,930 
It may be desirable to include in one and the 

same blend based on a hydrocarbor oil, a fictis 
tion to the addends here described, other addends. 
for specific purposes. Thus wersy add a pose 
point depressor such as a naphtalesaerchlor W23 
condensation product and a viscosity indissile. 
prover such as certain resins or polymerized hy 
drocarbons. in addition to our oxgang-gesic 
compounds. Furthermore, other aetasic core 
pounds may be aided to the bead withoatia&ega 
fering with the action of our ingredients. In 
deed, in some cases it is advantageous to cooline 
with our organo-metallic compounds in a hydro 

s 

carbon oil blend such materials as calcitri di 
chlorostearate, chronium oleate, tin octadecyl 
phthalate, aluminum stearate, and other metallic 
S08pS. 
Our addends are admirably adapted for use in 

lubricating oils of all types including those de 
signed for use in automotive crankcases, Diesel 
oils, and any other oils of lubricating viscosity. 
Furthermore, our addends are advantageoisy 
blended in gasoline and other petroleur fels 
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at the Valences of the metallic atoms are joined 
to caricon. 

5. A lubricant comprising an oil of lubricating 
Wigeosity and rosa 6.00 to 5 percent of an 
Orgaro-Eaetallic corpound containing more than 
Case retallic ato2, but no meta-to-netsl bonds. 

8. A lubricant comprising a major proportion 
of E. C. of Ericating viscosity and a minor 
proggio of an Organostin compound contain 
is g g023 as one tin aton but no direct bond 
between the ti, 8tons, 

2. A laricant Cornprising 8, 2najor proportion 
of 32 oil of lubricating viscosity and a minor pro 
portiora of an organo-tin compound containing 
two atogas of tin and no direct bond between the 
tira atogas. 

8. A subricant comprising & major proportion 
of 82 of of bricating viscosity and a minor 
proportion of organo-metallic compound con 
taining at least one stor of each of at least two 
Estallic elements in which tiere are no metal 
to-retal conds. 

either directly or after being blended first is a 2, 
lubricating oil and then added to the fuel. Soap 
thickened mineral oils of all types, ranging froz 
those showing Only a slight increase in viscosity 
Over that of the mineral oil alone, to the semi 
solid and solid greases containing fifty percent, 
or more of soap, are armenable to treatinent ac 
cording to Our invention. 

It will be understood that certain features and 
sub-combinations are of utility and may be ex 
ployed without reference to other features and 
sub-combinations. This is contemplated by and 
is within the scope of our clairas. 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 or inventioi is 
not to be linited to the specific details shovar 
and described. 

Having thus described our invention, we claim: 
1. A lubricant comprising a major proportion 

of an oil of lubricating viscosity and a minor 
proportion of an Organo-metalic compound co 
taining more than one metallic atona but no 
metal-to-metal bonds. 

2. A lubricant comprising a major proportior 
of an oil of lubricating viscosity and g, nino 
proportion of an organo-metallic compound con 
taining at least two metallic stoats and no 
metal-to-metal bonds. 

3. A lubricant comprising a major proportion 
of an oil of lubricating viscosity and a rainor 
proportion of an organo-metallic compound con 
taining at least two metallic atoring in which all 
the Valences of the metallic atoms are joined to 
nonmetals. 

3. A lubricant comprising a snaic propoilio 
of an oil of tiricating viscosity and E, airi 
proportion of an organo-ninetallic coagoing; ca. 
taining more than one retallic atona in yhich 
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8. A lugsical comprising 8, 28joa proportion 
of an oil of lubricating Wiscosity and a minor pro 
sportio3 of an organic lead compound containing 
at least two atons of lead out no direct bond 
between the lead stons. 

0. A lubricant comprising a major proportion 
of an oil of lubricating viscosity and a minor 
proportion of 1,5-bistriethylstannylpentane. 
2. A labricant cornprising an oil of lubricat 

ing Wiscosity and from 0.00 to 5 percent of 15 
bistriethylstanylpentane. 

32. A lubricant comprising a major proportion 
G8 as a oil of acticating viscosity and a minor 
esopotion of an organo-lead compound contain 
ing two lead atoms it ind direct bond between 
the east atozas. n 

3. A luxicant c03aprising a major proportion 
of an oil of lubricating viscosity and a minor 
grogorior of 4.5-signethyl-plumbyl-pentane. 

lá. A list3ticant conprising an oil of lubricat 
ing viscosity and from 0.00 to 5 per cent of 15 
Bistriaethylpla by-pentane. 

5. A lubricant comprising a major proportion 
of 8Si oil of lubricating viscosity and a minor 
proportion of an organo-bismuth compound con 
airieg aore than one bismuth atom but in di 
rect boxid between the bismuth atoms. 

i.6. A lubricant conprising a major proportion 
of &fno of lubricating viscosity and a minor 
proposition of an organo-bisruth compound con 
taining two atoans of bis auth and no direct bond 
& Teega, the SGuth atons. 
1. A lubricant corprising a major proportion 

of an oil of tiricating viscosity and a minor 
proportior of 2,5-bisdianylbismuthyl-pentane. 

i8. A trica, coin prising an oil of lubricat 
igg viscosity and from 0.002 to 5 per cent of 15 
is diagraylissathy-greatse, 
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