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This invention has to do with new chemical
compounds or reaction products which may be
generally designated as the sulfides, selenides
and tellurides of the metal salts of alkyl-substi-
tuted . aromatic-organic carboxylic acids. Al-
though the invention is broadly concerned with
chemical compounds or compositions coming
within the above-designated general classifica-
{ton, it contemplates as a preferred group com-
ing within such general classification those com-
pounds or condensation products which are solu-
ble or miscible with mineral oil. )

The present invention is based upon the dis-
covery that the oil-miscible sulfides, selenides and
tellurides of metal salts of wax-substituted aro-
matic-organic carboxylic acids are of multi-
functional activity when blended with viscous
mineral oil fractions in that they effect improve-
ment of several unrelated and related proper-
ties of the oil. For example, these preferred oil-
miscible compounds or compositions which come
within the general field of invention contem-
plated herein -are effective when blended in a
minor proportion with mineral oil fractions of
the lubricant type, to depress the pour point, im-
prove the viscosity index (V. I.) and inhibit oxi-
dation of the oil.
metal substituent (lead, copper, tin or zine, for

Through a proper choice of
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example) the load-carrying capacity or “lubric- .

ity” of the oil may also be improved.

The alkyl substituents on the aryl nucleus of
the compounds or condensation products con-
templated herein act to impart oil-miscibility to
the product and for the preferred general class
of oil-miscible compounds these alkyl substitu-
ents should contain at least twenty carbon atoms.
This preferred sub-group -of compounds having
the so-called “heavy alkyl groups” of at least
twenty carbon atoms (such as are derived, for
example, from a Friedel-Crafts condensation with
chlorinated paraffin wax) act to improve the oil
in the same respects noted above, and in addi-
tion, they improve the viscosity index and pour
point of the oil. :

Tt is to be understood that the present inven-.

tion . is not concerned with mineral oi; compo-
sitions, such compositions forming the subject
matter of my copending application Serial No.
330,532, filed April 19, 1940, now Patent No,
2,319,189, issued May 11, 1943, of which the pres-
ent application is a continuation-in-part and to
which reference is made for further details in
the composition of these compounds or reaction
products. ) :

It is also to }Je understood that the present
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invention is not confined o the oil-miscible or
oil-soluble compounds and.that the use of the
preferred oil-miscible compounds is not confined
to the improvement. of mineral oils, since this
whole class of new materials is possessed of valu-
able properties irrespective of oil-miscibility.
For example, the compournds or condensation
products contemplated herein may be used as

such as oil-soluble resins for use in paints and -

varnishes or as intermediates in the production of

resins, resin-like materials, rubber substitutes, .

.ete. Certain of the compounds or compositions

are possessed of valuable pharmaceutical, insec-
ticidal, or similar properties, such, for example,
as those derived from the presence of a particu-
lar metal or metal carboxylate group. Numerous
other uses and applications of the compounds or
compositions contemplated herein will be readily
apparent to those skilled in the art from the fol-
lowing description of their composition and typi-
cal method of synthesis. : '

Tn the aforesaid copending application which
is directed to mineral oil compositions having
incorporated therein the compounds or composi-
tions of the present invention, and which is a
continuation-in-part of my application Serial No.

-300,010, ‘filed October 18, 1939 (now Patent No.

2,198,275), I hdve distinguished over the chemi- -

cal compounds or compositions described in said
patent. Briefly, the compounds or compositions
of Patent No. 2,198,275 are alkyl-substituted aro-
matic-aliphatic carboxylic acid salts; whereas,

‘the compounds or compositions of the present

invention are sulfides, selenides or tellurides of
alkyl-substituted aromatic-organic carboxylic
acid salts wherein at least two of the alkylated
aromatic-organic carboxylic acid salt groups are
interconnected by at least one atom of sulfur,
selenium or tellurium. Thus, through the intro-
duction of sulfur, for example, in the manner or
manners to be hereinafter described, I obtain

. what may be broadly termed a sulfide of an alkyl-
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substituted aromatic-organic carboxylic acid in
which the carboxyl hydrogen is substituted with
its equivalent weight of metal. )
The compounds of compositions contemplated
by the present invention may be considered to be

sulfides, selenides and tellurides of alkyl-substi-

tuted aromatic compounds in which at least nne
nuclear hydrogen of each aromatic nucleus Is
substituted with an oil-solubilizing alkyl group,

‘and in which at least one other nuclear hydrogen

of each aromatic nucleus is substituted with an
organic (preferably an aliphatic or cycloaliphatic)
carboxylic acid salt radical wherein the carboxyl
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hydrogen is substituted with its equivalent weight
of metal. A particularly preferred group of com-
bounds .is_that group in which another nuclear
hydrogen of each aromatic nucleus is substituted
with a hydroxyl group (OH). Another preferred
group of compounds is that group characterized
by the presence of the aforesaid - oil-solubilizing
alkyl-group and organic carboxylic. acid radical
and further characterized by the presence of a
metal-oxy group (OM), wherein the metal-oxy

. Is substituted for a nuclear hydrogen of each aro-
matic . nucleus. Accordingly, compounds of this
latter group which contain the metal-oxy group
may be considered to be arylates or “phenates”
for they contain the characterizing phenate
group:

'

oM

The compounds or compositions of the present
invention may be further considered to be com-
posed of at least two of the above-described alkyl-
substituted aromatic compounds interconnected
by at least one atom of an element selected from
the group consisting of sulfur, selenium and tel-
lurium and may be represented by the general
formuls:

MOOC.Z\ Z.CoO0M

(R);f— = ()~ —[—(R").

in which Y Tepresents an element selected from

the group consisting of sulfur, selenium and tel-

lurium, and 7 represents g whole number equal
to at least 1 and preferably from 1 to 4. The
8Toup -Z-COOM represents what may be broad-
ly termed an organic carboxylic acid salt group
in which Z is preferably an aliphatic or cyelo-
.aliphatic hydrocarbon group, a carbon atom of
which is directly ‘attached to a carbon atom of
the aromatic nucleus (benzene,
thracene, phenanthrene. etc.); and COOM rep-
resents at least one carboxyl group attached to
Z, the carboxyl hydrogen thereof being substi-
tuted with its equivalent weight of a metal M:
R and R’ represent aliphatic hydrocarbon groups,
at least one R and at least one R’ representing
oil-solubilizing aliphatic radicals or groups con-

- taining at least twenty carbon atoms: and r rep-
resents an integer from 1 to 4.

It is to be understood, of course, that the arvl
nuclei (disclosed in the formula above as suh-
stituted phenyl groups) may be either mono-
cyclic or poly-cyclic, in which case z may - he
greater than 4; also that it may carry other sub-
stituents, such as ester, keto, alkoxy, alky] sul-
ilde, aryl sulfide, halogen, amino, hydroxy, metal-
OxXy, etc., as more fully disclosed in applicatien
Serial No. 330,532 of which this is a continuation-
in-part. - As'indicated above,; hydroxy and metal-
0Xy radicals are preferred substituents. of this
‘group.

The organic carboxylate group, which consti-
tutes one. characterizing substituent in the aro-
matic nucleus of the compounds or compnsitions
contemplated herein; is preferably either eliphatic
or cyclo-aliphatic and may be derived from the

‘.corresponding organic acids of various molecu-
lar weights. In this regard. it is to be understcod
that the term “alkyl” or “aliphatic” when used
herein in connection with the organic carboxyl-
ate group, has reference to both aliphatic and
cyclo-aliphatic radicals, and that this alkyl car-

naphthalene, an-.
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boxylate group may contain at least one sub-
stituent selected from: the group consisting of:
alkyl, aralkyl, alkaryl, aryl, keto, ether, hydroxyl,
halogen, nitro and amine radicals, etc., as dig-
closed in said copending application Serial No.
330,532. Also, this alkyl carboxylate group may
be mono- or poly-basic; and in the event it is
poly-basie, it is to be understood that all of the
carboxyl groups are substituted with meta).

In general, it appears that any metal may be
employed as the metal M in compounds or con-
densation products of the aforesaid type to pro-
vide . valuable products. Particularly preferred

"metals are lead; copper, zine, tin, barium, and

sodium. The metals contemplated herein, how-
ever, may be broadly classified as metals of groups
I to VIII, inclusive, of the periodic system. These
mmetals comprise the following: the alkali metals:
lithium, 'sodium, potassium, rubidium and cae-

sium; the alkaline esith group: beryllium, mag-

‘nesium, calcium, strontium, and barium: the

metals: zine, cadmium, mercury and scandium;
the metals: aluminium, gallium, indium, thal-
lium, titanium, Zirconium, cerium, thorium, ger-
manium, tin and lead; vanadium, colombium and
tantalum; arsenie, antimony, and bismuth; chro-
mium, ‘molybdenum, tungsten, and uranium:
rhenium, manganese, iron, cobalt and nickel:
ruthenium, rhodium, and palladium; osmium,
iridium, and platinum.

Some of the rare earth metals are given in
the foregoing. Other rare earth ‘metals suitable
for use in the “aliphatic carboxylate” group
(+Z-COOM) of these condensation products are
those now commercially available as the cerium
and yttrium group, namely, a mixture of praseo-

-dymium, neodymium, samarium, europium, gado-

linium, terbium, dysprosium, holmium, erbium
thallium and Iutecium.

Particularly preferreq compounds or composi-
tions contemplated herein are those in which the
oil-solubilizing groups are aliphatic hydrocarbon
radicals or groups characteristic of aliphatic hy-
drocarbons of high molecular weight and which
may be termed “heavy alkyl groups.” For ob-
taining the preferred group of compounds or
compositions which are miscible with mineral oil
and which possess multifunctional oil-improving
properties, I have found that this “heavy alkyl™
substituent in the sulfides (selenides and tellu-
rides) of the metal salts described above is pref-
erably derived from a predominantly straight-
chain aliphatic hydrocarbon of at least twenty
carbon -atoms such as characterize petroleum
wax. As a matter of fact, parafin wax is consid-
ered to be a preferred source of the “heavy alkyl”
substituent, and it is for that reason that the
preferred compounds or compositions - described
herein are referred to as “wax”-substituted. It
Is to be understood, however, that the term “wax”
as'used herein, is applied in 3 broad sense and is
intended to include any pure compound or mix-
ture of compounds prédominantly aliphstic in
nature and containing at least twenty carbon
atoms which is susceptible of attachment to an
aromatic nucleus to provide a substituent which,
in the proper proportions, will impart to the
characterizing group the multifunctional oil-ini-
proving properties referred to,

It will be understood that when a mixture of
aliphatic hydrocarbon compounds such as char-
acterize petroleum waX, for example, is used to

-provide the heavy alkyl substituent. the resultis g
. composition will be an intimate mixture of sui-
> fides (selenides or tellurides) of alkyl-substituted
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aromatic-organic carboxylic acid salts which dif-
fer from each other with respect to the nature of
the “heavy alkyl” substituent, :
In other words, where the alkylation of the aryl
nucleus has been affected with a mixture of ali-
phatic hydrocarbons of at least twenty carbon
atoms, the resulting composition will be a mix-
ture of compounds differing in their “heavy alkyl”
substituents but -having in common the charac-
terizing nucléar. group hereinabove referred to.

As indicated above by the general formula, the ’

teim “sulfide” as used herein is inclusive of the
monosulfides, disulfides, trisulfides, tetrasulfides,
etc., that is, it includes both monosulfides and

polysulfides;. and it is also intended to include-

such polymers and related derivatives as may be
formed by the procedures hereinafter described,
which are provided to illustrate the synthesis of
the compounds or reaction products contemplated
herein. . - : '

The sulfides or sulfur derivatives of alkylated
aromatic-aliphatic acid salts are the preferred
zlass of compounds or compositions contemplated
herein, and for that reason, the invention will
be specifically described in connection with the

sulfur derivatives, although, as aforesald, the

corresponding selenides and tellurides are con-
templated as coming within the scope of this in-
vention. '

The sulfides of metal salts of alkyl-substituted
aromatic-carboxylic acids can be prepared by the
reaciion of alkyl-substituted aromatic-carboxylic
acids obtained as indicated in Patent No. 2,198,
275, with sulfur or sulfur halides followed by sub-
stitution of the carboxyl hydrogen with metal.

With sulfur dichloride, for example, the mono-
~ sulfide (n==1 in general formula 1) or polymer

thereof is formed, and with sulfur monochloride
the disulfide (n=2) or polymer thereof is formed.
A mixture of sulfur monochloride and sulfur di-
chloride may be employed to obtain a correspond-
ing mixture of condensation products. Sulfur
condensation products or “sulfides” of hfgher sul-
fur content can be formed by (@) reaction of
alkyl- and mercapto- substituted aromatic-car-
boxylic acids with sulfur monochloride or sulfur
dichloride, and (b) resction of a compound of
the general type hereinabove described having a
disulfide linkage, with sulfur or alkal polysuifide
or alkyl tetrasulfide. : -

“The alkylated aromatic-aliphatic acids used in
preparing the sulfur condensation products from
which the corresponding metal carboxylates are
formed, may be obtained in various ways. Details
in desirable procedures for obtaining the preferred
wax-substituted arcmatic-aliphatic acids-are de-
scribed in the aforesaid Patent 2,198,275, where

_such acids are intermediate products in the for-

mation of the wax-substituted aromstic-aliphatic’

acid salts described and claimed therein.
The initial step in synthesizing the sulfides of
alkylated aromatic-aliphatic acid salts, is to pre-

pare the alkylated aromatic compound. A pre- .

ferred procedure involves condensing & high mo-
lecular weight aliphatic hydrocarbon material
with the desired aromatic compound, which, as
aforesaid, may carry other substituents, such as
a hydroxy group, & metal-oxXy group, or the like.
The condensation may be affected by first halo-

genating the aliphatic material and condensing.

the same with aromatic material by mesns of a

PFriedel-Crafts reaction, as described in detail in -

Patent 2,198,275. This alkylation may also be
carried out with unsaturated hydrocarbons or
aliphatic .alcohols, using sulfuric acid or anhy-

drous aluminum chloride 8s a catalyst. For ob-
taining the preferred multifunctional compounds -
or compositions’ with unsaturated hydrocarbons
or aliphatic alcohols they should be high molec-

s ular weight compounds containing at least twenty
carbon atoms, such as eicesylene, cerotene, mel-
ene, polymerized isobutylene, etc., and myricyl
alcohol, ceryl alcohol, ete. .

Examples of the aromatic compounds which

10 may be used as starting materials for the alkyla-
tion or wax-condensation reaction for obtaining
either a product in which the aromati¢ nucleus is
otherwise unsubstituted or & product in which the
aromatic nucleus carries a hydroxyl group are

15 as follows: benzene, naphthalene and anthracene
(elther substituted or unsubstituted) ; phenol,
resorcinol, hydroquinone, catechol, ' cresol, hy-
droxy-dipheny}, benzyl phenol, alpha- and beta-
naphthol and betal-methyl naphthol, anthranol,

20 phenyl methyl naphthol, ete.; and aryl ethers
such as. disphenyl ether and naphthyl ether,
Miged alkyl-ary! or aralkyl-aryl ethers.such as
anisole, naphthyl methyl ether and benzyl phenyl

. ether can be used because the Priedei-Crafts re-

95 eaction with these ethers is accompanied by some

re-arrangement, vielding . free hydroxy groups.

Preference, in general, as has been préeviously

indicated, is to the mono- and poly=-cyclic aro-

matics. (preferably naphthsalene) and to the

30 mono-hydroxy phenols otherwise unsubstituted,
particular preference being given to phenol and
alpha- and beta naphthol. :

The organic carboxylate substituent may be
derived from any. organic carboxylic acld, and

35 preferably from any aliphatic or cyclo-aliphatic
mono- or poly-basic carboxylic acid, illustrative
of which are acetic, butyrie, valerie, heptylic,
nonylic, palmitic and stearic acids, which typify

,saturated acids, and must be used as the corre-
4v sponding halo-acid in which substitution takes
place at the alpha carbon atoms of the aliphatic

_ acid group. Other aliphatic acid substituents
may be obtained by using unsaturated carboxylic

" acids of the oleic series, CzHan—203, in which case
45 substitution on the nucleus takes place at the
- double bond of the unsaturated acid. Halogen-
ated cyclo-aliphatic acids, such as chlorngph-
thenic acid may be used to obtain compounds in
which the alkylated aromatic group carries a

50 cyclo-aliphatic substituent. ' The term “alkyl” or
,“gliphatic” when used herein in connection with
-the aliphatie carboxylate substituent is intended
as inclusive of both aliphatic and cyclo-aliphatic.
acld groups or radicals. ‘

55  Where it is desired to obtain a compound or
condensation product in which the aryl nucleus
contains another substituent in addition fo or
instead of residual hydrogen, it is pointed out
that with the exception. of substituents such as

6o ara‘l'kyl, aryl, alkaryl, halogen, hydroxyl and

aroxy, such substituent groups are introduced
after alkyiation and after introduction of the al-
kyl-carboxyl group. The usual methods for the

_ introduction of these substituents into non-alkyl-

66 ated hydroxyaromatic and aromsatic compounds
may be employed in connection with the alkyl-
ated aromstic-alkyl acids and it is to be under-
stood that the introduction of these substituents
into. the aromatic nucleus will in some cases be

70 sccompanied by similar substitution in the heavy
alkyl substituent and in the aliphatic acid group.’
Méthods for the introduction of such substituents
will be apparent from methods described in my

™ aforesaid copending, application Serial No. 330,-
532. . | ’
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As aforesaid, the preferred products contem-
plated. herein are those having multifunctional
properties wherein the alkyl substituent in the
aryl nucleus contains at least twenty carbon
atoms, . In this breferred class of compounds,
special preference is given
products derived from alkyl-substituted hydroxy-
aromatic compounds in which the alkyl sub-
stituent is derived from petroleum wax. The de-
tails in a typica] procedure for synthesizing a
so-called wax-substituted hydroxyaromatic com.
bound, wax-phenol, are described in my prior ap-
plication Serial No, 206,683 filed May 7, 1938 (now
Patent No, 2,197,833, issued April 23, 1940).
Briefly, this procedure involves reacting a chig-
rinated wax, such ag chlorinated parafiin Wax,
with a phenol in the bresence of & Friedel-Crafts
catalyst at elevated temperature, ‘The chlorine
wax should have a chlorine content of from abouj
10 per cent to about 16 per cent, and the reac-
tion mixture may contain about three atomic
proportions. of chlorine (in g chlorwax of 16 per
cent chlorine content) to one molecular propor-
tion of phenol. A “wax-phenol” obtained from
such a- reaction mixture may be designated as
wax-phenol (3-16),
the type (A—B) will be used hereinafter in con-
nection with the wax-substituted derivatives to
designate: (A) the
tions of chlorine in the chlorinated wax reacted
with one mol of hydroxyaromatic compound and
(B) the chlorine content of. the chlorinated wax,
In the above example A—3 and B==16. The
* same . designation will also apply to the sulfides
of metal salts of -waXx-substituted aromatic-
organic carboxylic acids
mate product derived from the wax-phenol.

Tllustrative procedures which may be followed
in preparing the sulfides of alkyl-substituted &ro-
matic-aliphatic acid salts are given in the fol-
lowing examples, wherein the “alkylated phencl”
is preferably g Wwax-substituted pheno] of the
type described directly above for obtaining the
“wax”’-substituted derivatives which are especial-
ly preferred because of their multifunctional ofl-
Improving properties, . - . ‘

EXAMPLE 1

PREPARATION OF STANNOUS CARBOXYLATE OF Wax-

Parenthetical expressions of -

number of atomic propor-

te the condensation .
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. The temperature of

PHENOL STEARIC AciD Di1surLripg
(@) Reaction miztture: _
: Parts by weight -

Wax-pheno] stearic acid B-14)_______ 100
Mineral oil of 67 secs, S. U. V. @ 210, as .
" diluent ________ e e e e 300 -
Sulfur monochloride ..______________ . - 5.05
Sodium (dissolved in butanol as-sodium

butylate) e 3.46
Stannous chloride (anhydrous) .____.____ 7.1

(b) Reaction procedure

Wax-phenol stearic acid (3-14) is prepared by
condensing  wax-phenol (3-14) with oleic ‘acid,

acecording to the procedure described in Examples,

I(a)—(b) of Patent 2,198,275. It is then diluted
with mineral oil and converted to the sodium
. phenate-sodium carboxylate salt by reaction with
. sodium butylate by heating a mixture thereof at
the reflux temperature (about 225° F.) for one
hour. The disodium salt is then further diluted
with butanol until the mixture can be readily
stirred ‘at 100° ¥, ang then 8;Clx is added at
‘this temperature at a rate sufficiently slow to

80
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avoid appreciable temperature rise by the heat of 76
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reaction developed. The mixture is stirred at
this temperature for about one hour to complefe
the sulfurization. In the reaction with sulfyy
monochloride, one-half of the sodium in the
aforesaid salt is neutralized by reaction with hy-
drochloric acid formed therein, leaving-the sodium
carboxylate of the wax-phenol stearic acid di-
sulfide as the reaction broduct. The stannous
salt is then formed by adding stannous chloride
in solution in butanol, and heating at the re-
flux temperature for.about one hour, whereby
double decomposition takes place between the
stannous chloride and the sodium salt to form.
the stannous carboxylate of wax phenol stearic
acld disulfide. The alcohol is then distilled and
the reaction productis filtered through “Hi-Flo”
to remove sodium chloride, The product is then
steam treated at about 300° F. until all traces of
alcohol solvent are removed. Upon cooling,
vacuum is applied or & current of nitrogen is run
through the mixture to remove water vapor and
thereby obtain the finished product, which is ap-
oil. By dilut-
ing ‘the mixture sufficiently with . Stoddara’s
solvent or other appropriate light diluent, the
mixture can be centrifuged to remove reaction

" salts and the light diluent can be removed by dis-

tillation in order to obtain the pure product per se.

EXAMPLE IT

STANNOU'S PHENATE-STANNOUS
WAX-PHENOL STEARIC ACIp D1-

PREPARATION ' OF
CARBOXYLATE OF
SULFIDE

(@) Reaction mirture

‘ _ . Parts by weight
Wax-phenol stearic acid (3-14)
Mineral oil of 67 secs, S. U. V. at 210° P. as

dilvent ._______________. ™ 300
Sodium (dissolved in butanol as sodium

butylate) _.____________ o " " 5.19
Sulfur monochloride e 5.05
Stannous chloride: (anhydrous) _.__._____ 14.2

() Reaction procédure

The disodium salt of the wax-phenol stearic
acid disulfide is formed by the procedure -of Ex-
ample I. In order to substitute both the phenolic
and carboxyl hydrogens with tin, the stannous
chloride in butanol solution is added, followed by
addition of sodium butylate equivalent to the
phencl content. . One equivalent of stannous
butylate and one equivalent of stannous chloride
are then available for reaction with the sodium
salt of the wax-phenol stea_rig ‘acid-disulfide.
the reaction mixture is then
raised to reflux (about 225° F.) and said mixture
is stirred for about one hour to complete the re-
action. The alcohol is then distilled and the reac-
tion mixture is filtered, steamed ang purified as
in Example T to obtain the pure product.

EXAMPLE IIT
STANNOUS CAREOXYLATE oF Wax-
PHENOXY PHENYL STEARIC AcID DISULFIDE
' (@) Reaction mizture
. " Parts by weight
Wax-phenoxy phenyl stearic acid (3-16)_. 100

Mineral oil of 67 secs. S. U. V. at 210° F.
asdilwent__._______. " " 200

i

Sulfur monochloride.——.__._________ - " gg

Sodium (dissolved in butanol as sodium
butylate) ..____________.___ " " " 20
25
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(b) Reaction procedure

. 'Wax-phenoxy phenyl stearic acid (3-16) is pre-
pared by condensing wax-phenyl ether (3-16)
with oleic acid, according to the procedure . out-
lined in Example III(a) -of Patent 2,198,275, It
is then diluted with mineral oil and converted to
the sodium salt by reaction with sodium butylate
by heating a mixture thereof at the reflux tem-
perature of butanol for one hour. Sulfur mono-
chioride is added at about 100° F. at a rate regu-'
lated to prevent appreciable temperature rise by
the resulting heat of reaction; it is preferable for
obtaining light colored products that the tem-
perature be not too high gt this stage of the prep-
aration. The mixture is stirred at this tempera-
ture for one hour to complete the sulfurization.
In the reaction with sulfur monochioride, the so-
ditum salt is neutralized by reaction with the hy-
drochloric acid formed, resulting in the formation
of the wax~-phenoxy phenyl stearic acid disulfide
as-the reaction product. Stannous chloride is
added to the free acid to form the corrgsponding
stennous salt, followed by addition of an equiva-
lent smount of sodium butylate and heating at
the reflux temperature for about one hour to
complete the reaction. In this reaction, stan-
nous butylate is formed by reaction of stannous
chioride with sodium butylate, and in turn, 18
reacted with the earboxyl group to form the stan~
pous carboxylate derivative. The alcohol is then
distilled off and the reaction product is filtered to
.. yemove sodium chloride. The product thus ob-
tained is steam-treated at about 300° F. to re-
move any traces of solvent. Upon cooling, vac-
uum is applied or a current bf nitrogen is run
through the mixture to remove water vapor to
give the Anished product. "The pure product per
se may be obtained by following the purification
procedure indicated in Example L '

Sulfides of wax-substituted aromatic-gliphatic
acid salts, which represent & preferred group or
compounds or compositions, of the general char-
acter described above which are derived from
wax-phenol, may be broadly classified as suklfides
of Wax-phenyl sliphatic acid salts, Correspond-
ing sulfides can be prepared from wax-substituted
aromatic compounds other than phenol, either
mono- or poly-cyclic and substituted or unsub-
stituted, an example of which is wax-naphthol
(3-14). . As aforessid, high molecular weight ali-
phatic compounds or materigls other than petro-
leum wax may be used as the source of the heavy
alkyl (“wex”) substituent, and it is also empha-
sized that the invention is not limited to products
obtained from stearic acid as a source of the ali-
phatic acid substituent but any halogenated ali-
phatic or cycle-aliphatic acid, including the alkali
sals thereof, can be used to obtain various ali-
phatic and cycle-gliphatic radicals or groups in
the aliphatic or cyclo-aliphatic acid salt sub-
stituent. . ’

Sulfides of wax-aryl aliphatic salts of the type
described above sre highly viscous rubber-like
products, which with the phenolic ratio properly’

_controlled are readily soluble in, mineral oils.
Their color Is such that they can be readily
blended with light colored mineral oil fractions
without substential darkening of the oil fraction,
which meakes them particularly desirable for use
jn this connsction. ’ ' )

Although products of the oil-miscible type are
designated herein as preferred, because of their

- multifunctional improving properties in mineral
oil blends, it is again emphasized that the inven-
tion is not limited to sulfides (selenides or tel- -

5

~ Jurides) of metal salts of “wax”-aryl aliphatic
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‘ at least twenty carbon atoms.
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acids in which the phenolic ratio is adjusted for -
oil solubility, but that it is inclusive of this entire
field of products irrespective of oil-solubility.
iisted below are several typical compounds of
the type contemplated herein. The procedures
for preparing these compounds or reaction prod-
ucts will be apparent to those skilled in the art
from the foregoing examples of representative
procedures. ‘ :

Stannous carboxylate of wax-phenol stearic
acid disulfide ‘ '

Stannous phenate-stannous carboxylate  of
wax-phenol stearic acid disulfide

Stannous carboxylate of wax-phenoxy phenyl
stearic acid disulfide

Stannous carboxylate of wax-naphthyl stearic
acid monosulfide : ) :

Barium carboxylate of wax-phenyl palmitic
acid disulfide ’

Barium phenate-barium carboxylate of wax-
phenol palmitic acid disulfide.

Zine carboxylate of wax-phenol stearic acid
tetrasulfide ' .

Zine naphthate-zine carboxylate of wax-naph-
thol stearic acid disulfide : ]

Plumbous carboxylate,Kof wax-phenol nonylic
acid trisulfide , ‘

Plumbous phenate-plumbous carboxylate of
wax-phenol stearic acid monosulfide. :

It is to be understood that the foregoing ex-
amples of procedures and typical products or com-
pounds are merely illustrative and that the in-
vention includes within its scope such changes and
moditications as fairly come within the spirit of -
the appended claims. : .

Iclaim: :

1. A new composition of matter consisting of
the condensation product characterized by ab
least two aromatic nuclei interconnected by at
least one atom of an element selected from. the
group consisting of sulfur, selenium and tellu-
rium, each of said aromatic nuclei having. at-
tached thereto an organic aliphatic carboxylic
acid group, & carbon of which is directly at-
taciaed to & carbon atom of the aromatic nucleus,
tne carboxyl hydrogens ol said organic aliphatic
carboxylic  acid groups heing substituted with
metal, and each of said aromatic nuclei being
substituted with at least one alkyl group.

2.'A pew composition of mauter consisting of
the condensation product characterized by at
least two aromatic nuclei interconnected by at
least one atom of an element selected from the
consisting of sulfur, selenium and 'tedu-
rium, each of said aromatic nuclei having at- .
tached thereto an organic aliphatic carboxylic
acid group, & carbon of whiich is directly at-
tached 0 a carben atom of the aromatic nucleus,
the carboxyl hydrogens of sald organic aliphatic
carboxylic acid groups being substituted with
metal, and each of said aromatic nuclei being
substituted with at least one alkyl group having

3. A new composition ot matter consisting of
the condensation product characterized by at least

. two aromatic nuclei interconnected by at least

one atom of sulfur, each of said aromatic nuclei
having attached thereto an organic aliphatic car-
boxylic acid group, a carbon of which is direct-
ly attached to & carbon atom of the aromatic
nucleus, the carboxyl hydrogens of said organic
aliphatic carboxylic acid groups being substituted
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with metal, and each of said aromatic nuclei be-
ing subsjgituted with at least one wax group,

Eroup consisting of
rium, each of said

sulfur, ‘
aromatic nuclei having at-
tached thereto an organic aliphatic carboxylic
acld group, a carbon of which is directly attached
to & carbon atom of the aromatic nucleus, the
carboxyl hydrogens of said organic aliphatic car-
boxylic acid groups being substituted with metal,
each of said aromatic nuclei being substituted
with 8 metal-oxy group, and each of said aro-
matic nuclei. being substituted with at least one
wax group. :

5. A new composition )
the condensation broduct characterized by at
least two aromatic nuclei - interconnecteg by at

said aromatic nuclei having at-
tached thereto an organic aliphatic carboxylic
acid group, a carbon of which is directly attached
to a carbon atom of the aromatic nucleus, the
of said orggnic aliphatic car-
being substituteq with metal,
each of said aromatic nuclei being substituted
with a hydroxy group, and each of saig aromatic

nuclei being substituted with at least one wax

group.
6. A new composition. of matter consisting of
a metalorganic compoung having the  general
formula: S '
) Moo0cC.z Z.COOM

(R)a—f= ~—(¥)pi— —| (w7,

N

in which Yis an element selected from the group
consisting of sulfur, seleniim. and tellurium; »n

Is a whole number from 1 to 4; -z COOM repre-

sents' an organic carboxylic acid salt group in
which Z represents s, radical selected from the
group consisting of alkyl and cycloalkyl radicals,

& carbon atom of which is directely attached to 3 -

carbon atom of a benzene nucleus; -COOM rep-
resents at least one carboxyl group attached to
the radical Z, the carboxyl hydrogen thereof be-
ing substituted by a metal M; R and R’ repre-
sent alkyl groups having at least twenty carbon
atoms; and z is & whole number from 1 to 4,

7. A new. composition of matter consisting of
2 metalorganic compound having the genera]
formulg,: . :

MO00C-Z Z.COOM

(R)z—@—‘(Y)n_ —(R"),

in which Y is an element selecteq from the group
consisting of sulfur,. selenium and tellurium; »
- 1s a whole number from 1 to 4; -Z-COOM repre-
sents ‘an organic carboxylic acid salt group in
which Z represents g radical selected from. the
Eroup consisting of alkyl ang cycloalkyl radieals,
a carbon atom of which is directly attached to a
carbon atom of a benzene nucleus; *COOM rep-
resents at least one carboxy] ‘group attached to
the radical Z, the carboxyl hydrogen thereof be-
ing substituted by a meta] M; R and R’ represent
alkyl groups of the type which characterize the
aliphatic hydrocarbon constituents of halogen-
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ated petroleum WaX; and z is a whole number

from1 to 4.
8. A composition of matter as defined in claim

- 6 wherein the metal is selected from the group
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consisting of lead, copper, zinge, tin, barium and
sodium.

9. A composition of matter
6 in which the metal is tin.

10 A composition of matter as defined in claim
7 wherein the metal is selected .from the group
consisting of lead, copper, zine, tin, barium and
sodium. .

11. A composition of matter as defined in claim
7 in which' the metal is tin.

12, A new composition of matter consisting of
stannous carboxylate of wax-phenol stearic gecid
disulfide, -

13. A new composition of matter consisting of
stannous phenate-stannoys carboxylate of wax-
phenol stearic acig disulfide,

14. A new composition of matter consisting of
stannous carboxylate of wax-phenoxy phenyl
stearic acid disulfide. o '

15. A new composition of matter consisting of
an intimate mixture of sulfides of metal salts of
alkyl-substituted aromatic-aliphatic carboxylic
i said mixture differing
with respect to the nature of the
alkyl-substituents, the said alkyl substituents
being attached to the aryl nuclei and comprising
essentially aliphatic hydrocarbon. groups having
a composition corresponding substantially o the
different aliphatic hydrocarbons contained in
said aryl nuelei being inter-
connected by at least one atom of sulfur,

16. A new composition of matter consisting of
an intimate mixture of sulfides of metal salts of
alkyl-substituted phenyl-aliphatic’  carboxylic
acids, the compounds in said mixture differing
from each other with respect to the nature of the
alkyl substituents, the said alkyl substituents be-
ing-attached to the phenyl nuclej and comprising -
essentially aliphatic hydrocarbon groups having
corresponding substantially

as defined in claim

comprises; first
condensing an aromatic hydrocarbon compound

said wax-substituteq aromatic hydro-
Carbon product with a halogenated aliphatic car-
boxylic acid to obtain g wax~substituted aro-
Matic-aliphatic carboxylic acid; then substityt-
ing the carboxyl hydrogen of said carboxylic acid

;- then con-
densing said wax-substituted aromatic hydrocgr-
bon product with g halogenateq aliphatic car-
_boxylic acid to i

ing the carboxyl hydrogen of saig

) carboxylic acid
Wwith an alkali metal;

reacting the alkali metal
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salt thus formed with a sulfur halide to form the ing another metal for the alkali metal in the
corresponding sulfide of said salt; and by meta- product obtained in the preceding step.

' thesis substituting the metal in the sulfide of said 20, The method of preparing a sulfide of )
‘alkali metal salt thus formed, with another metal arylate-metal carboxylate salt of a wax-
metal, ‘ p substituted hydroxyaromatic-aliphatic carbox:

19. The method of preparing a sulfide of & ylic acid which comprises: first condensing a hy-
metal carboxylate salt of a wax-substituted hy- droxyaromatic hydrocarbon compound- with &

droxyaromatic-aliphatic carboxylic acid which halogenated paraffin wax in the presence of a
comprises: first condensing a hydroxyaromatic Friedel-Crafts catalyst to form a wax-substituted
hydrocarbon compound with a halogenated par- 10 hydroxyaromatic hydrocarbon product; then
affin wax in the presence of a Friedel-Crafts cat- condensing said wax-substituted aromatic hy-
alyst to form a wax-substituted hydroxyaromatic drocarbon product with a halogenated aliphatic
hydrocarbon product; then condensing sald wax- carboxylic acid to obtain a wax-substituted hy-
substituted aromatic hydrocarbon product with a droxyaromatic-aliphatic carboxylic acid;- then -
halogenated aliphatic carboxylic acid to obtain 15 substituting the carboxyl and hydroxyl hydro-
a wax-substituted hydroxyaromatic-aliphatic -~ gens with alkali metal; reacting the alkali aryl-
carboxylic acid; then. substituting the carboxyl ate-alkali carboxylate salt thus formed with &
and hydroxyl hydrogens of said hydroxyaro- sulfur halide to form the corresponding sulfide
matic-aliphatic carboxylic acid with alkali met- of the .wax-substituted hydroxy-aromatic-ali-
al: reacting the alkali arylate-alkali carboxylate gg phatic carboxylate salt in which only the car-
salt thus formed with a sulfur halide to form boxy! hydrogen is substituted with alkali metal;
the corresponding sulfide of the wax-substituted and by metathesis, substituting another metal
hydroxyaromatic-aliphatic carboxylate salt in for the alkali metal and the hydroxyl hydrogen
which only the carboxyl hydrogen is substituted  in the product obtained in the preceding step.

with alkali metal; and by metathesis, substitut- o5 ) ‘ORLAND M., REIFF.




