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This invention relates to new and useful com 

positions of matter, and to methods of preparing 
the same. In particular, it relates to composi 
tions comprising hydrocarbons of the lubricating 
oil class, in major part, in which are dissolved or 
Suspended minor amounts of certain metal salts 
of organic aliphatic carboxylic acids, either alone 
or in admixture with other compounding agents 
of the sance or different type. 
This application is a continuation-in-part of 

our copending application Serial No. 322,946, filed 
March 8, 1940, now Patent No. 2,349,817. 

It has long been the desire of the lubricating 
oil compounding art to obtain an oil, particularly 
of petroleum origin, which alone or with the ad 
dition of relatively small amounts of compound 
ing agents, would resist deterioration or degrada 
tion when subjected for long periods of time to 
high temperatures and pressures, in the presence 
of metals, air or oxygen, or hydrocarbon partial 
Combustion products. Deterioration of the char 
acter referred to here manifests itself in diverse 
effects, dependent upon the nature and degree 
of refinement of the hydrocarbon oil and upon 
the environment to which it is subjected, but ref 
erence may be made to Diesel engine piston ring 
Sticking, in which the exposure of a lubricating 
oil to such temperatures as 425°-650 F., in the 
presence of oxidizing combustion gases at pres 
sures as high as 750-1150 lbs./sq. in., causes the 
deposition of oil degradation products of such a 
cementitious character as to effectively take pis 
ton rings out of service; to the deposition of 
"sludge' from automobile crankcase oils, appar 
ently as the result of oxidation and/or polymer 
ization phenomena; and to the corrosion of metal 
bearing surfaces, apparently as a result of phe 
nomena which cause the formation of organic 
acidic products. This situation is aggravated by 
the fact that improvements in the mechanical 
arts have brought about increasing severity in 
the conditions to which hydrocarbon oils are sub 
iected, and by the fact that oil compounding de 
Signed to effect a stability in one direction often 
brings about a marked instability in another. 

It has been found that the addition to a lubri 
Cating oil of Small amounts of a metal salt of an 
aliphatic carboxylic acid, carrying in addition to 
the salt-forming carboxylic acid group a car 

O 

5 

20 

25 

80 

35 

40 

45 

boxylic or dithiocarboxylic group, which is free 
or is neutralized by a basic atom or group of 
atoms, brings about an improved stability in hy 
drocarbon oils when the same are subjected to 
high temperatures and/or pressures in the pres 
ence of oxygen and metals. Such salts may be 
viewed as salts of acids of the type 

HOOC-(CH)n-COOH 

or HSSC-(CH2)n-COOH, in which n may be 
zero or a whole number, preferably not greater 
than three; in which there may or may not be 
alkyl, aryl, aralkyl or aliphatic carbocyclic Sub 
stitution to increase oil solubility; in which the 
right-hand COOH group is converted into a 
metal carboxylate group and the left-hand COOH 
or CSSH group is a free or neutralized carboxylic 
or dithiocarboxylic group. It has been further 
found that still greater improvement of the de 
sired sort is brought about when in such metal 
salts certain polar substitution is effected in a 
position alpha, beta, gamma, delta or even epsilon 
to the carbon atoms of a salt-forming carboxylic 
acid group, the effectiveness for the desired pur 
pose decreasing in the order of positions as re 
cited. 
Viewed from another standpoint, the salts of 

this invention are metal salts of substituted ali 
phatic carboxylic acids capable of representation 
by the partial formula 

--C OOM 
xxy 

in which M is a metal, including the hydrogen 
equivalent of a polyvalent metal, the group 
COOM is attached to an aliphatic carbon atom, 
the carbon atom to which the group CXXY is 
attached is an aliphatic carbon atom (preferably 
alpha, beta or gamma in respect to the COOM 
group), X is oxygen or its analogue sulfur and 
Y is hydrogen or a basic atom or radical. The 
salts of the invention are, therefore, metal ali 
phatic carboxylates substituted, preferably in 
the alpha, beta or gamma position, by a free or 
neutralized carboxyl or dithiocarboxyl group. 

Referring to additional polar substitution of the 
" salts of the invention, the following polar radi 
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cals will illustrate those which may be substituted 
in the salts of the invention as indicated: 

Name Formula 
- S 

Carboxylic acid 
Metallo-carboxyl------------------------------- -COOM 
Esterified carbox -COOR 
Hydroxyl-------------------------- -OE 
Winylene -CeC 
Amino-------- -N O 
Ethynylene. e-CC 
Alkoxy or aryloxy-- --OR 
Metallo-oxy....-- -OM 
Oxo or keto- se 
Carbamyl.----------------- -CO(NH) 
Alkyl or arylthiocarboxyl. -COSR . 
Alkyl orarylthionocarboxy- s-CSOR 
Mercapto-------------- -SE 5 
Alkyl or arylthio -SR 
Thiono---------- seS 
Dithio----------- -SS 
Sulfinyl SO 
Sulfonyl- ESO 
inino------------------- sNE 
Alkenino or arylanino. -NER 
Diakamino or diarylanino. -NR. 20 
Azo.----------------------- --NcN-- 
Hydrazo. --NENE - 
Bydrazo EN-N- 
Triazero- -NNR, 
Triazo... -NNN 
Cyano--- -CN 
Isocyano--- -NC 
Cyanate.-- eOCN 25 
Isocyanate--- - NCO 
Thiocyanate---- -SCN 
Isothiocyanate -SNC 
Nitroso- -NO 
Nitro---- -NO 
isolatroso----. sNOB 
Hydroxamino - NEOB 30 
Azoxy----- -NON 
sonitro---- -NOOE 
Phosphino- -P or sep 
Phosphoroso----------------------------------- PO 
Phospho---------------- -PO 
Alkyl or aryl phosphate -OPO(OR) 
Akyorary phosphite- -OP(OR) 
Silicyl------------------ -SE 35 
Silicylene----------- ses 
Aky or ary silicono- -SOOR 
Alkyl or arylsulfino. -SOR 
Alkyl or ary sulfo.----- -SOR 
Alkyl or ary sulfamino- -NESOR, 
Sulfanyl------------ al-SONE 
Sulfonamido-...--- -SON- 40 
Selenyl------------ --SeH 
Alkyorary selenyl- -Se. 
Seleno---------- Se 
Seleninyl. -SeO 
Selenony------------ sSeO 
Alkyorary seenino -SeO(OR) 
Alkyl or ary selenono--- -SeOR) 45 
Selenocyano------- -SeC 
Telury------------- le 
Alkyl or aryl teury- -TeR 
Saraiyiphospite For orary phosphonite 
Alky or aryl phosphonate Ei ) 
Ary or ary phosphinite- sPO 
Alkyl or aryl phosphinate. POOR. 50 
Phosphazo.---------- -PN 
Phosphoro---. -PP 
Phosphoarsen -PA 
Arsino------- e-Asi or As 
ArsenOS0----- -AsO 
Arso-------------------- r-AsOs 
Aky or aryl arsenate- -OAsOCOR) 
Alkyl or ary arsenite -OAs 83; 55 
Aky or aryl arsono.-- -AsO(OR) 
Alkylor ary arsinico -AsOOR 
Arseno- --AsAs 
Stbino. -Sb or assbi 

. Stiboso -SbO 
Stibo--------------------- -SbO 
Alkyl or aryl antimonate. -OSbOCOR) 60 
Alkyl or ary stbono. -SbOCOR) 
Alkyl or aryl stilbinico.-- SOOR 
Antimono----------- se-SbSb 
Stibarseno-------- -SbAs 
Bismuthino--- BiH or sb 
Boryl.------------ --BO r 
Aky or arylbora -OBOR) 
Alkyl or aryl silicate- e-OSCOR) 35 
iodoso.------- - O 
Stanny. -S 
odoxy- -IO 

The metals whose substituted carboxylic acid 
salts are useful for the purposes of the invention 70 
may have valences from one to four, inclusive, 
and the salts of potassium, calcium, magnesium, 
aluminum, chromium, cobalt, lead, manganese, 
tin and zinc have been found of particular utility. 
Among the aliphatic carboxylic acids whose 75 
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metal salts are suitable in the practice of the 
invention and which correspond to the structure 

HOOC-(CH2) -COOH 
or HSSC-(CH2)n-COOH (n=0-8 or a higher 
whole number, and the methylene groups being 
in some cases substituted by oil-solubilizing 
groups and/or polar groups as hereinabove indi 
cated) there may be mentioned: the Oxalic series 
(including oxalic acid itself and malonic, succinic, 
glutaric, adipic, pimelic, suberic and sebacic 
acids; the various alkyl homologues of these 
acids, especially the higher alkyl homologues, 
such as pentylmalonic, cetylmalonic, isopropyl 
succinic, methylisopropylsuccinic, cetenylsuccinic 
and eicosenylsuccinic acids); and the Sulfur 
analogues of these acids in which one of the 
COOH groups is replaced by a CSSH group. 
Representative of the tricarboxylic acids (acids 
in which a carboxylic group is the polar radical 
referred to as desirable) are the paraffin tricare 
boxylic acids such as isobutane -cz,a,3- tricar 
boxylic acid, tricarballylic acid and a,c,8- tri 
methyltricarballylic or camphoronic acid, and the 
alkylic homologues thereof, and the olefin tri 
carboxylic acids such as aconitic acid and its 
isomers aceconitic and citracetic acids; also the 
sulfur analogues of these acids in which one or 
two of the COOH groups is replaced by a CSSH 
group. Representative of hydroxy substituted 
polycarboxylic acids (acids in which one or more 
hydroxy groups are the polar groups referred to 
as especially beneficial) are tartronic or oxyma 
onic acid and the several alkylic tartronic acids 
such as methyl, ethyl, propyl and isopropyl tars 
tronic acids, malic acid and its homologues, such, 
as isopropylmalic acid and the paraconic acids, 
the o- and 3-oxyglutaric acids, the a-hydroxy 
adipic and Sebacic acids, the tartaric acids, citric 
acid, and dioxytartaric acid; also the sulfur ana 
logues of these acids in which one or more (but 
not al.) , of the COOH groups are replaced by a 
CSSH group. Representative of unsaturated 
polycarboxylic acids (acids in which one or more 
vinylene or ethynylene groups are the polar 
group referred to) are the alkylene malonic acids 
such as methylene malonic acid, CHa:C(COOH)2, 
isopropylene malonic acid and allylmalionic acid, 
CHa:CHCH.CHCCOOH)2, fumaric and maleic 
acids, mesaconic, citraconic, itaconic and gluta 
conic acids and their alkylic and dialkylic homo 
logies, diallylmalonic acid, muconic acid, glutinic 
acid and diacetylenedicarboxylic acid; also the 
sulfur analogues of these acids in which one or 
more (but not all) of the COOH groups is re 
placed by a CSSH group. 
The following specific examples will illustrate 

the practice and advantages of the invention: 
EXAMPLEs, SETI 

Among the beneficial effects which flow from 
the incorporation of a metal salt or a mixture 
of metal salts of the above described aliphatic 
acids in a hydrocarbon oil of the lubricating oil 
class is the prevention of piston ring sticking, 
or its marked postponement, under very severe 
motor conditions, as for example in Diesel en 
gine or in aircraft spark or compression ignition 
engine operations. 

in the tests whose results are summarized in 
Table I, a single cylinder Lauson gasoline spark 
ignition engine, 2% inch bore and 2% inch stroke, 
loaded with fan dynamometers, was operated 
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under extremely severe conditions, designed to 
develop fully the tendency of the crankcase 
lubricant to deteriorate with gum formation and 
piston ring Sticking: operation was at 1600 

3 
losses of the strips were measured in connection 
with the weight of each individual strip. The 
duration of the tests was 72 hours, and the weight 
losses tabulated below are those found at the 

revolutions per minute; engine jacket tempera- 5 end of the 72-hour period; the losses reported, 
ture was maintained at 375 F.; crankcase oil however, represent the averages of at least two 
temperature was maintained at 220 F.; at and Sometimes more duplicate or check corrosion 
periods of 15 hours the operations were inter- tests under these conditions. In connection with 
rupted and the condition of the piston rings de- the results reported in Table II, attention is 
termined. In Table I, the base oil referred to as 10 directed to those oils compounded by the addi 
"Western 30' was an acid-refined lube stock of tion of agents other than those of the inven 
California origin; A. P. I. gravity 21.4; vis- tion (oils A, B, C, etc.), in which the compound 
cosities at 100 and 210, 622 seconds and 56.6 ing, while perhaps of benefit in respect to some 
Seconds, respectively, Saybolt Universal. To this property of the oil, is of definitely deleterious 
base oil were added the various salts in the 15 effect in respect to the corrosivity of the oil to 
amounts indicated, by weight. ward bearing metals. 

TABLE I 

Prevention or postponement of piston ring sticking 

Relative ours to Relative ring 
Example Oil cause ring slot cleanli- piston clean 

sticking leSS liness 

- - - - - - - - - - - Western 30---------------------- 30 Poor Poor. 

--0.63% Ca. a-eicosyltairtrate. 60-- Fair- Good, 
--0.50% Caa-cetylmalonate- 5 Fair- Poor. 
--0.50% Ca a-cetenylsuccinate------------------- - 90 Fair----- D0. 
--0.34% Caa-eicosenylsuccinate ---------------------- 120- Good---- Fair. 
--0.50% Cacetylphenate--0.50% Caa-eicosyltartrate---- 120-- Very goo Very good 
--0.50% Cacetylphenate--0.50% Ca a-eicosenylsuccinate 60 Fair- Fair. 

Note: A plus sign (--) following a stated number of hours in the antepenultimate column indicates free rings at the conclusion of a test of 
the stated hours' duration. 

EXAMPLES, SET II 

Among the further benefits to be derived from 
the addition of the metal salts of the invention 
to hydrocarbon lubricating oils is a decreased 
corrosivity toward bearing metals, particularly 
those of the cadmium-silver and copper-lead 
types. This diminution in corrosivity is particu 
larly marked upon the incorporation in the 
hydrocarbon oils of metal salts of those aliphatic 
carboxylic acids corresponding to the type 

HOOC-(CH2)n-COOH w 

O 

HSSC-(CH2) -COOH 

(n-O-8 or a higher whole number) in which 
a polar group or radical as above exemplified is 
substituted for a hydrogen atom attached to a 
carbon atom in close proximity to the carbon 
atom of the salt-forming carboxylic acid radical, 
preferably in the alpha position, less preferably 
in the beta position and of decreasing desirability 
and effectiveness in the gamma, delta, epsilon, 
etc., positions, in the Order named. 

In the tests whose results are summarized in 
Table II, thin sheets of the indicated bearing 
metals were cut into strips (copper-lead, 
946' x 1%, ’’ x 342'; cadmium-silver, Az' x 1%' x 
Af'), and these strips were immersed in the 
exemplified oils carried in 2' x 20' glass test 
tubes; these test tubes were carried in an oil 
bath maintained at 300 F. -1 F. Each test 
tube contained approximately 300 cc. of oil, and 
air was bubbled through each tube at the rate 
of 10 liters per hour. At the end of each of three 
24-hour periods, the strips were removed from 
the oils, washed with petroleum ether and care 
fully wiped with a soft cotton cloth; weight 
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TABLE II 

Reduction of corrosivity to bearing metals 

Weight loss 
in Ingns, 

Ex- Oil 72 hrs. ample 

Cu-Pb Cd-Ag 

- - - - - - - Western 30-------------------------------- 13.9 0.4 
10----- --0.63% Caa-eicosyltartrate----------- 5.0 0.9 
15.----- --0.50% Ca a-cetylmalonate- - - - 9.8 0.3 
16----- --0.50% Ca. a-cetenylsuccinate--------- 1.1 0.3 
17.---- -- 0.34% Ca a-eicosenylsuccinate------ 1. f6 0. 
42.---- --0.50% Ca cetylphenate -- 0.50% 

Caa-eicosenylsuccinate----------- 40.7 6.0 
A.------ --0.50% Ca stearate----------...----- 31.9 180.5 
B- --l.0% Al dinaphthenate-------------- 67 113 
C------ --1.0% Mgnaphthenate--------------- 139 19 
D---- --1.0% Cacetylphenate-...- ... ---...- 126 2. 

EXAMPLES, SETIII 

A still further benefit to be derived from the 
addition of the metal salts of the invention to 
hydrocarbon oils, particularly noticeable in the 
case of salts of those acids carrying polar sub 
stituents as described, is a marked lessening of 
color instability upon exposure of the oils of the 
invention to heat, in the absence of air or metals. 
In the tests whose results are summarized in 

Table III, samples of the exemplified oils were 
held, in glass, at 300 F. for 6 hours. The oils 
were cooled at the end of this pariod of time and 
their colors measured, for comparison with the 
uncompounded base oil stocks; A. S. T. M. col 
ors, Method D155-34T, were recorded in all cases. ' 
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AB, AW 

Color stability Reduction of oxygen absorption 

E- O is car is Oxygen absorption 
p heating crease Exa Oil apart 
----- . . anple 24 

1 hr. 2 hrs. ... Western 30--------------------------- 3% Dil. 
19 is: 3. Elisata. 2. 'i, ---as-naisual 8. a carcicosenylsuccinate.-- 
24 --0.18% Caa-eetenylsuccinate---- 4- - B ----- "Sicialogitatists- - - - - - a : 3: g 
29 --0.50% Ka-cetylmalionate. 4% 1%. SEEI. 40 95 50 
4. +25% Ca Eetio. 63%, Casicisenysuccinate 23 to 65 
42 55%é"Staio.5% 6 yá --0.25% Ca. acetenylsuccinate.--- 8 30 4 

Ca areicosenylsuccinate-------- 7 2%-- --0.10% Ca a-eicosylaminosuccine 100 20 
53 --0.25% Ca cetylphosphate- ate. 

0.10% Ca c-cetenylsuccinate--- 4. 3. 
54 +3; c SE 4. 5- - 63 +6.8% SE - There are given below the structural formulae 

EEEsca 5-a of a few typical salts of this invention, from which 
6. +25%: SEE: - the relationship of structure (illustrated by the 

a teetypioSpina wes life.. 7 22 20 formulae) to performance (illustrated by the Spe 
--0% diisoamyl tertrate--0.10% cific examples) will be made more clear: 

Ca. a-ceterylsuccinate.------- - - - 4% 
72 --0% di?soamy tatrate--0.50% w 

Caa-eicosenylsuccinate.------- 33-5. % Calcium alpha-eicosyl-tartrate . 
COO 

EXAMPLES, SETIV 
25 COE 

In many cases still further benefits may be de 
rived from the incorporation of the metal Salts 
of the invention to hydrocarbon oils, by reason 
of an enhanced "oiliness' and/or an increased 
load carrying capacity of the oils so compounded. 

In the tests whose results are summarized in 
Table IV, the figures reported under "Weeks 
wear' are those obtained in the operation of a 
Weeks wear testing machine, in which a % inch 
steel ball is pressed against a 1% inch steel cylin 
der which is rotated at 600 revolutions perminute 
and which dips into the oil being tested; the dura 
tion of the test is 6 hours and the body of oil is 
held at 300 F.; the results are reported in inches 
of wear x 10 as measured on the cylinder. The 
figures reported under "Film strength' are those 
obtained in the operation of a Timken machine 
as described in the S. A. E. Journal, volume 28, 
page 53, 1928; the results are reported in pounds 
at failure. 

TABLS W. 

Wear resistance and film Strength 

Ex- Oil Weeks Film arple wear strength 

------ Western 30---------------------------- 288 20 
15.----- --0.50% Ca. a-cetylmalonate------- 43 60 
----- --0.34% Ca arreicosenylsuccinate--- 06 22 

25----- --0.20% Ca acetenosuccinate.----- 63 20 
B------ --.0% Adinapather late--------- 639 20 
P----- -0.50% Cacetylpheuate---------- O5 20 

EXAMPLES, SET W 
Still further, the capability of hydrocarbon Oils 

to absorb oxygen, when exposed thereto at super 
atmospheric temperatures and pressures, is in 
many cases reduced or postponed by the incorpor 
ration in the oils of the metal salts of the inven 
tion, particularly those carrying a polar group of 
the character and in the position referred to re 
peatedly hereinabove. 

in the tests whose results are reported in Table 
V, the oils referred to were subjected to the 'ox 
idator test' particularly described in the Journal 
of industrial and Engineering Chernistry, Wol 
ume 28, page 26, 1936, at 340 F, which cond 
tions may be noted as extremely severe. The re 
sults of the tests are reported in cubic cent 
meters of oxygen absorbed per 100 grams of the 
respective otis, at the periods of time indicated. 

290 

Calcium alpha-cetyl-malonate 
30 

COO 

cha-c?, Yea 
Yooo? 

35 Calcium alpha-cetenyl-succinate 
C-CeC-COO 

* ...) CH, 7 E/ 
Calcium alpha-eicoseny-succinate 

COO 

Chi-C=C-bit N 
h h bH, / 

boo 
Calcium alpha-eicosyl-aninosuccinate 

SO COO 

th). 
of / OO 

Calcium alphs-eicosyl acid tartrste 
Coo-Ca-ooC ;: 

Hloh Hobh 
Cat-oh Hot-Cutta 

booH Hood 
Calcium alpha-cetyl acid malonate 

65 goo-Ca-oo: 
cha-bit Ed-cutta 

m OOI. OO 

Calcium alpha-eicosenyl acid succinate 
goo-Ca-Oog 

cut-oh-oh-bit at 

cool Roots M 

Cs 

40 

46 Ca 

55 

O 

73 
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Calcium alpha-eicosyl-amino acid succinate 

COOa-Ca-OOC 
H&NH, H.Nch 

Chi-H Hé-CH, 
bo OB &ooh 

Calcium alpha-eicosyl dithiotartrate 
COO 

hony, 
Cha- O 

Calcium alpha-cetyl dithiomalonate 
COO 

CH-CH 
N 

Yca 
CSS 

/ 

Calcium alpha-eicosenyl dithiosuccinate 
COO 

Cis-CH=CH-CH Y. 
B (H/ 

CSS 

Calcium alpha, beta-dihydroxy-beta-dithiocarb 
OxytricOSanoate - 

COO.--Ca-OOC 

Hiboh Hooh 
Caha-boh HOC-Co 

CSSB BSSC 

Calcium alpha-dithiocarboxy stearate 
COO-Ca-OOC 

cha-ch lic-cutta 
bs SE ESS d 

Calcium alpha - eicosenyl - beta - dithiocarboxy 
propionate. 

COO-Ca-OOC 

Culi-CH=CH-CH hb-CH=CH-CH, 
&H, Hé 
bs SH HSS d 

As exemplified by the above structural for 
mulae, the salts of the present invention all con 
tain a metal carboxylate group COOM attached 
to an aliphatic carbon atom; there is also present 
a free or neutralized carboxyl or dithiocarboxyl 
group close to the salt-forming COOM group. 
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(In the salts just exemplified, the metal is cal 
cium and in several of the salts the same calcium 
atom serves to neutralize two carboxyl groups 
or a carboxyl group and a dithiocarboxyl group, 
but other metals than calcium may be used, and 
in those salts having two metal carboxylate 
groups or a metal carboxylate group and a metal 
dithiocarboxylate group, two different metals may 
be present, one in combination with a carboxy 
group and the other in combination with a sec 

60 

65 
ond carboxyl group or with a dithiocarboxy . 
group.) 
molecule an oil solubilizing group, exemplified by 
the eicosyl, cetyl, cetenyl and eicosenyl groups, 
and in certain of the salt molecules there is pres 
ent in addition to the carboxyl and dithiocar 
boxyl groups one or more polar groups, exem 
plified by the hydroxyl, amino and vinylene 
groups, in close proximity to a metal carboxylate 
(COOM) group. Oil solubilizing and polar 

Also, there may be present in the salt 

70 

75 

5 
groups, such as those exemplified, are not essen 
tial to the practice of the invention but their 
presence is advantageous. Alternative oil-solu 
bilizing and polar groups are indicated herein 
above. 

. A few typical instances of preparation of the 
salt additives of the invention and of the manner 
of compounding such salt additives with hydro 
carbon oils for the purpose of preparing concen 
trates Or finished oils will serve further to illus 
trate the practice of the invention. 

Calcium, alpha-cetylmalonate.-The malonic 
ester synthesis is employed (cf. Leibig's Annalen 
der Chemie, vol. 204, p. 121), involving forming 
the sodium derivative of malonic ester, reacting 
the Sodium derivative with cetyl iodide, hydrolyz 
ing the resulting alpha-cetyl malonic ester with 
aqueous KOH to produce the potassium salt, and 
precipitating the calcium salt by adding CaCl2 
solution to a suspension of the potasium salt in 
a 50-50 alcohol-water mixture. 
Calcium alpha-aitkenal succinates-These al 

kenyl Succinates, exemplified by the Cetenyl and 
eicosenyl members, are prepared by the Diehls 
and Alder method (cf. Liebig's Annalen, vol. 460, 
page 68, and vol. 470, page 62; also Berichte der 
deutschen Chem. Ges. Vol. 62, page 554), in 
volving condensing an olefin (such as C16 or C20 
olefin polymers) with maleic anhydride under 
pressure at an elevated temperature, hydrolyz 
ing the resulting alkenyl succinic anhydride and 
forming the calcium salt of the free acid. 
Calcium alpha-eicosyltairtraite-This may be 

prepared by oxidizing cetenylsuccinic acid, pre 
pared as described above, with hypochlorous acid 
to form the corresponding chlorohydrin. The 
chlorine is removed from the chlorohydrin by re 
fluxing with a 10% solution of potassium hydrox 
ide. The resulting product is the potassium salt 
of a dihydroxy dicarboxylic acid. 

Salts of acids of the type 

HSSC-(CH3)-COOH 
can be prepared by the method given in Gilman's 
"Organic Chemistry,” 2nd ed., page 931. See also 
Bruni and Levi, Atti Acad. Lincel, Vol. 32, pt. 1, 
page 5 (1923) and Bloch, Hohn and Bugge, J. 
prakt. Chemie, vol. 82, page 473 (1910). By this 
method an aldehyde (which, for the purpose of 
preparing the carboxy compounds of the type 
referred to above, also contains 8 carboxyl group) 
is reacted with ammonium disulfide. An illus 
trative preparation is as follows: To an aqueous 
solution of ammonium formylacetate add an ex 
cess of ammonium disulfide, allow to stand sev 
eral days and then heat to remove water, am 
monia and ammonium sulfide, and crystallize out 
the ammonium Salt of dithiocarboxy acetic acid, 
or add to the aqueous solution of ammonium salt 
an aqueous solution of a polyvalent metal salt to 
precipitate a polyvalent metal dithiocarboxy 
acetic acid. The equation for the reaction is as 
follows: 

CIO S 

$h, +(NH);s - t-s-NH, + NH.OH 
OONH H. - 

booNH, 
Annonitn, fornyl Annonium dithiocarboxy 

... " m acetic acid Betate 

Examples of useful hydrocarbon oil composi 
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tions containing the above salts, with and with 
out other compounding agents, are as follows: 
1.99%. 8AE 30 Parafanio oil --1% Ca acetylmalignate 
2. Ditto------------------- --1% Ba a-octadecylsuccinate 
3. IDitto------------------- --%2n a-dodecylglutarate 
4. Ditto------------------- --1% Cr3-octyladipate 
5.99% SAE 30 naphthenic oil 1% Ca. acetylsuccinate 
6. Ditto---------------- -----1% Ca cy-cetylhalate 
7. Ditto- - --1% Zn a-octadecyltartrate 
8. Ditto------------------- --1% Ca ESE 9. Ditto------------------- --% Caa-dodecyltricarballylate 

10. 99% SAE 30 mixed base oil E% Ba a-dodecycitrate 
ll. Ditto------------------- --1% Ca agarate 
12. Ditto.-- - --1% Zn acetylaconitate 

Ditto- - --% Caa-cetylmercaptosuccinate 
Ditto- - -% Ca acetylidithiomalonate 

15, 98% SAE 30 naphthenic on 338E. 
16. Ditto------------------- H% Caa-cetylmalonate 

17.98% SAE 30 naphthenic oil. 
--1% Cacetylphosphate 

Caa-cetylmalonate 
8 E. Ronate a carcetylnalonate 18. Ditto------------------- E. &SigEional a acetylaakonate 

19. Ditto------------------- --1% dihydroxy diphenyl sulfide 

Generally, measurable improvements in the 
properties of hydrocarbon oils are obtained by 
the incorporation of as little as 0.1% of the 
agents of the invention, but amounts between 
about 0.2% and 2.0% of the agents, by weight 
based on the oil, are preferable, dependent upon . 
the degree of inherent tendency toward degrada 
tion of the oil itself or as otherwise compounded: 
amounts higher than about 5.0% are regarded 
as unnecessary in the best practice of the ine 
vention. 
A feature of the invention is in the preparation 

and distribution of bases Or Concentrates Con 
taining relatively large proportions of the addi 
tive agents in admixture with hydrocarbon oils 
of the lubricating or less viscous types or, if more 
suitable in conjunction with certain other agents, 
by reason of solubility relationships or the like, 
in admixture with aromatic hydrocarbons or with 
alcohols, esters, ketones or ethers, generally of 
the aliphatic series. Admixtures of agents and 
lubricating oils or other solvents or carriers con 
taining upWard of 50% of the essential agents, 
by weight, Inay be thus prepared and distributed, 
for later blending with the particular lubricating 
oil media desired to be put to use, as occasion de 
mands. In the preparation of either the finished 
oils of the invention or the bases or concentrates 
referred to, compiete or clear and homogeneous 
solution is not always necessary: blending agents 
or homogenizers may be employed if desirable, to 
prevent sedimentation of the more oil-insoluble 
of the agents, but it has been found the possible 
detrimental effect of the presence of filterable in 
soluble materials of this character, if indeed pres 
ent, is determined largely by the particular condi 
tions attending the contemplated use, and that 
their presence is not in all cases deleterious to 
the functioning of the compositions in their in 
tended manner. 
While the character of the invention has been 

given in detail and numerous illustrative exam 
ples of the preparation and utility of the compo 
sitions of the invention have been described, this 
has been done largely by way of illustration and 
with the intention that no limitation should be 
imposed upon the invention thereby. It will be 
obvious to those skilled in the art that numerous 
modifications and variations of the above illus 
trative examples may be effected in the practice 
of the invention, which is intended to be of the 
Scope of the appended claims. 
We cairn: 
1. A liquid hydrocarbon oil of the lubricating 

2,868,514 
ing temperatures encountered in the operation 
of internal combustion engines, containing dis 
solved in the oil a small amount, sufficient to re 
tard said deterioration, of a metal salt of an ali 
phatic carboxylic acid, said metal salt carrying, 
on an aliphatic carbon atom not more than about 
two carbon atoms removed from a metal car 
boxylate group, a substituent selected from the 
class consisting of the free carboxyl group, the 
free dithiocarboxyl group, and neutralized car 
boxyl and dithiocarboxyl groups. 

3. 
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2. The oil of claim 1, wherein said substitu 
ent is a free carboxyl group. 

3. The oil of claim 1, wherein said substitu 
ent is a neutralized carboxyl group. v 

4. The oil of claim i, wherein said substitu 
ent is a neutralized dithiocarboxyl group. 

5. A liquid hydrocarbon oil of the lubricat 
ing class, normally tending to deteriorate at op 
erating temperatures encountered in the opera 
tion of internal combustion engines containing a 
small amount, Sufficient to retard said deteriora 
tion, of a polyvalent metal salt of an aliphatic 
carboxylic acid containing at least one metal 
carboxylate group attached to an aliphatic car 
bon atom, containing at least one other group 
also attached to an aliphatic carbon atom and 
selected from the class consisting of COOH, 
CSSH, COOM and CSSM groups, wherein Mi rep 
resents a metal, and containing an oil-solubiliz 
ing group. 

6. The oil of claim 5, wherein said oil-solubiliz 
ing group is a long chain aliphatic group, 

7. A liquid hydrocarbon oil of the lubricating 
class, normally tending to deteriorate at Operate 
ing temperatures encountered in the operation 
of internal combustion engines, containing a small 
amount, sufficient to retard said deterioration, 
of an oil-soluble polyvalent metal salt of an ali 
phatic carboxylic acid containing a metal car 
boxylate group attached to an aliphatic carboa 
atom, containing a second group also attached 
to an aliphatic carbon atom and Selected from a 
the class consisting of COOH, CSSE, COOM and 
CSSM groups, wherein M. represents a saeta, 
and containing a third group of polar nature 
attached to an aliphatic carbon aton not raora 
that about two carbon atoms removed from a 
metal carboxylate group. 

8. A composition of matter, comprising a major 
proportion of a hydrocarbon oil of lubricating 
viscosity and, dissolved in the oil, about 0.5 to 5 
per cent by weight based on finished oil of a 
compound represented by the partial formula 

C-COOM 
bxxy 

wherein M is a metal, the group COOM is at 
tached to an aliphatic carbon atom, the carbon 
atom to which CXXY is attached is an aliphatic. 
carbon atom situated not more than about two 
carbon atoms removed from said COOM group, 
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2K represents a member of the class consisting 
of oxygen and sulfur, and Y represents a men 
ber of the class consisting of hydrogen, metals 
and basic nitrogenous radicals. 

9. A composition of matter, comprising a major 
proportion of a hydrocarbon oil of lubricating 
viscosity and about 0.1 to 5 per cent by weight 
based on finished oil of a compound of the struc 
tre 

YXCKC-COOM 
wherein M represents a polyvalent metal, krep . 

class, normally tending to deteriorate at operat. 75 resents a member of the class consisting of oxy 
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gen and sulfur, and Y represents a member of 
the class consisting of hydrogen, metals and basic 
nitrogenous radicals. 

10. A composition of matter, comprising a ma 
jor proportion of a hydrocarbon oil of lubricat 
ing viscosity and about 0.1 to 5 per cent by 
Weight based on finished oil of a compound of the 
structure 

Yxxc--coom 
wherein M. represents a polyvalent metal, X rep 

5 

O 

resents a member of the class consisting of oxy 
gen and sulfur, and Y represents a member of 
the group consisting of hydrogen, metals and 
basic nitrogenous radicals, said compound con 
taining an oil-solubilizing substituent. 

11. A composition of matter, comprising a ma-. 
jor proportion of a hydrocarbon oil of lubri 
cating viscosity and about 0.1 to 5 per cent by 
weight based on finished oil of a compound of 
the structure 

Yxxc-b-i-cooM 
is 

wherein M represents a polyvalent metal, X rep 
resents a member of the class consisting of oxy 
gen and sulfur, and Y represents a member of 
the group consisting of hydrogen, metals and 
basic nitrogenous radicals, said compound con 
taining an oil solubilizing Substituent. 

12. A petroleum lubricating oil containing 
about 0.1 to 5 per cent by weight based on fin 
ished oil of a compound having the structure 

cool 
R-cé M 

COO 

wherein M represents a polyvalent metal and R. 
represents an oil-solubilizing group. 

13. The composition of claim 12, whereira M 
is an alkaline earth metal and R is a long chain 
alkyl group. 

7 
14. The composition of claim 12, wherein M is 

calcium and R is a long chain alkyl group. 
15. A petroleum lubricating oil containing 

about 0.1 to 5 per cent by weight based on fin 
ished oil of a compound having the structure 

R-CHCOO 

Y 

wherein M represents a polyvalent metal and 
R represents an oil-solubilizing group. 

16. The composition of claim 15, wherein M is 
an alkaline eath metal and R is a long chain 
'alkylene group. 

17. The composition of claim 15, wherein M is 
calcium and R is a long chain alkylene group. 

18. A petroleum lubricating oil tending nor 
mally to deteriorate and form carbonaceous de 

25 

30 

35 

posits on pistons when used as the crankcase 
lubricant of an internal combustion engine and 
a small amount each, sufficient to retard said de 
terioration and deposition, of a polyvalent metal 
salt of an alkylated phenol and a polyvalent 
metal salt of an aliphatic carboxylic. acid, said 
polyvalent metal salt of an aliphatic carboxylic 
acid carrying, on an aliphatic Carbon atom not 
more than about two carbon atoms removed from 
a metal carboxylate group, a substituent selected 
from the class consisting of the free carboxyl 
group, the free dithiocarboxyl group, and neu 
tralized carboxyl and dithiocarboxyl groups. 

19. A concentrated dispersion in hydrocarbon 
lubricating oil of a metal salt of an aliphatic car 
boxylic acid, said metal salt carrying, on an all 
phatic carbon atom not more than about two 
carbon atoms removed from a metal carboxylate 
group, a substituent selected from the class con 
sisting of COOH, CSSH, COOM and CSSM 

40 groups, wherein Mirepresents a metal. 
BRUCE B. FARRINGTON. 
JAMES O. CLAYTON. 
DORR. E. 2R. 



. Certificate of Correction 
Patent No. 2,363,54. November 28, 1944. 

BRUCE B. FARRINGTON ET AL 
It is hereby certified that errors appear in the printed specification of the above 

numbered patent requiring correction as follows: Page 2, first column, line 67, for the 
formula "SE" read Snels; page 4, second column, lines 36 to 40 inclusive, strike out the formula and insert instead the following 

cCO 

Cia-C-C-be N 
4 / 

lines 71 to 75 inclusive, strike out the formula and insert instead the following 
to O-Oa-Oog 

Cir-os-CE-bit all-CH=CH-Cats 
al 

ooH Hoo 
and that the said Letters Patent should be read with these corrections therein that 
the same may conform to the record of the case in the Patent Office. 

Signed and sealed this 5th day of June, A. D. 1945. 

sEAL: 

LESLIE FRAZIER, Aegiag (Cognanigaiore of Page328s. 


