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This invention relates to oil-soluble hydroxy 
aromatic or mercapto aromatic methylene thio 
ethers and/or the metal derivatives thereof, and 
to a process for preparing the same. 
This invention is a continuation-in-part of the ' 

invention as described and claimed in the copend 
ing application of Rush F. McCleary and Stiles 
M. Roberts, 5. N. 393,244, ?led May 13, 1941. 
The invention is basedupon the discovery of a 

novel class of compounds which may be broadly 
described as oil-soluble or oil-miscible hydroxy 
aromatic or mercapto aromatic methylene thio 
others and/or the metal derivatives thereof 
which, when incorporated in a mineral lubricat 
ing oil in su?icient quantities, impart certain ad 
vantageous and desirable properties thereto, par_ 

’ ticularly with respect to inhibition of corrosion 
and oxidation and the prevention of undesirable 
deposition upon the engine parts. The resulting 
lubricating oil compositions containing small pro 
portions of these compounds are described and 
claimed in the copending applicationof Rush F. 
McCleary and Stiles M. Roberts, S. N. 393,244, 
?led May 13, 1941. 
The compounds of the present invention may “ 

be described as that class ofaromatic compounds 
which contain at least one radical of the type 
—CH2--S-—R1 attached to a nuclear carbon atom 
and at least one hydroxyl (OH) or sulfhydryl 
(SH) radical or their metal salts, Speci?cally 
these compounds may be represented by the fol 
lowing structural formula ' 

in which R may be a hydrogen, alkyl, aryl, cyclo 
alkyl, aralkyl or naphthenyl radical, and R1 may 
be an alkyl, aryl, cycloalkyl, aralkyl or naph 
thenyl radical. These radicals may contain fur 
ther substituents which do not affect the oil 
solubilityv of the compound, as, for example, halo 
gen, sulfur, oxygen, or nitrogen derivatives. X 
may be either an hydroxyl (OH) or sulfhydryl 
(SH) radical or metal salts thereof, and n, y and 
a are integers of 1 or more. y and z are usually 
either 1, 2, 3 or 4, whereas n may be either 1, 2 
or 3, depending upon the valences of the aromatic 
nucleus not satis?ed by other substituents or 
residual hydrogen, The aromatic nucleus dia 
grammatically shown may be substituted by a 
naphthyl, anthracyl or anyvother condensed aro 
matic nucleus. The positions of the substituents 
are purely'diagrammatic and may be connected 
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to any position in the aromatic nucleus. The 
metal derivatives of this class of compounds 
which are formed by the substitution of the re 
placeable hydrogen in the hydroxyl radical (OI-I) 
or the sulfhydryl radical (SH) include any of the 
following metals: sodium, potassium, lithium, 
calcium, barium, strontium, magnesium, zinc, 
iron, cobalt, nickel, aluminum, manganese, and 
chromium. > 

As illustrating the type of compounds within 
the scope of the above classi?cation, the follow 
ing compounds are presented, together with their 
relationship to the general classi?cation. It is to 
be understood that the above-mentioned metals 
may be substituted for the replaceable hydrogen 
in. the following compounds and that the scope 
of the present invention is not limited to the fol 
lowing speci?c compounds or their metal salts: 

R=alkyl, Ri=alkyl , 

‘ n,y,z=1, X==OH 

Amylthiomethyl tridecyl phenol 
X=SH' 

Amylthiomethyl tridecyl thiophenol 
n,y=1, 2:2, _X=OH ‘ 

Di (butylthiomethyl) octyl phenol 

_ 'X=_SH 

Di (butylthiomethyl) octylthiophenol 
11:1, 11:2,‘ a=1,'X=OH , 

Amylthiomethyl dioctadecyl naphthol 

X=ISH 
Amylthiomethyl dioctadecyl thionaphthol 

_ n=1,"y,z‘=2, X=OH . 

Di (octylthlomethyl) diamyl phenol 
X=‘SI-I ’ 

Di (octylthiomethyll diamyl thiophenol 
11:3, y,z=1, X‘=OH 

Amylthiomethyl undecyl pyrogallol 
11:2, 11:1, z;2_, x=on 

Di (amylthiomethyl) undecyl resorcinol 

11:3, 14:2, 2:1, X=OH 
Amylthiomethyl dioctyl pyrogallol 

In the following compounds X is an hydroxyl 
radical, although the corresponding thio com 
pounds, e. g., where X is a sulfhydryl radical, may 
also be used: I ‘ “ 
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1L=1, 111:3, 2:2 
Di (butylthiomethyl) phenol 

11:1, y:2, 2:3 
Tri (octylthiomethyl) phenol 

n,y,2:2 
Di (amylthiomethyl) resorcinol 

:2, 111:1, 2:3 
Tri (amylthiomethyl) resorcinol 

:cycloallcyl, R1:allcyZ 

11,1l],2=1 
Butylthiomethyl cyclohexyl phenol 

11,11: 1, 2:2 
Di (butylthiomethyl) cyclohexyl phenol 

11:1, 11:2, 2:1 
Butylthiomethyl oli-cyclohexyl phenol 

11:2, y,2:1 
Octylthiomethyl cyclohexyl resorcinol 

11:2, 11:1, 2:2 
Di (octylthiomelghyl) cyclohexyl resorcinol 

‘mil/=2, 2:1 _ 

Octylthiomethyl di-cyclohexyl resorcinol 
R:aralkyl, R1:aZkyl 

11,'J,2:1 
Hexylthiomethyl benzyl naphthol 

n,y:1, 2:2 
Di (hexylthiomethyl) benzyl na-phthol 

11:1, 11:2, 2:1 
Hexylthiomethyl dibenzyl naphthol 

11:2, 11,2:1 
Hexylthiomethyl benzyl resorcinol 

11:2, 1:1, 2:2 
Di (hexylthiomethyl) benzyl resorcinol 

11,2]:2, 2:1 
Hexylthiomethyl dibenzyl resorcinol 

R:aryl, R1:alkyZ 
11,y,2:1 

Amylthiomethyl phenyl phenol 
11,11: 1, 2:2 

Di (amylthiomethyl) phenyl phenol 
- 71:1, 11:2, 23:1 

Amylthiomethyl diphenyl phenol 
11:2, 12:1 

Amylthiomethyl phenyl resorcinol 
11:2, y: 1, 2:2 

Di (amylthiomethyl) phenyl resorcinol 

11,7J:2, 2:1 
Amylthiomethyl diphenyl resorcinol 

R:naphthenyl, R1:aZkyZ 
11,y,2:1 

Octylthiomethyl naphthenyl naphthol 
11,y:1, 2:2 

Di (octylthiomethyl) naphthenyl naphthol 

11:3, 112:1 
Ootylthiomethyl naphthenyl pyrogallol 

771:2, 11:1, 2:2 
Di (octylthiomethyl) naphthenyl resorcinol 
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R:alkyl, R1:aryl 

11,y,2:1 
Phenylthiomethyl octyl phenol 

11,y:1, 2:2 
Di (phenylthiomethyl) octyl phenol 

11:1, 11,2:2 
Di (phenylthiomethyl) dioctyl phenol 

11:2, y,2:1 
Phenolthiomethyl undecyl resorcinol 

11:2, 11:1, 2:2 
Di (phenylthiomethyl) unclecyl resorcinol 

11,y:2, 2:1 
Phenylythiomethyl dioctyl resorcinol 

R:hydroge11, R1:a1'yZ 

11:1, 11:3, 2:2 
Di (phenylthiomethyl) phenol 

11:1, 14:2, 2:3 
Tri (phenylthiomethyl) phenol 

11,y,2:2 
Di (phenylthiomethyl) resorcinol 

R:allcyl, R1=cyclohexyl 
11,y,2=1 

Cyclohexylthiomethyl octadecyl naphthol 
11,y:1, 2:2 

Di (cyclohexylthiomethyl) octadecyl naphthol 

1],:1, 111,2:2 
Di (cyclohexylthiomethyl) dioctadecyl naphthol 

11: 1, 1:2, 2:1 
Cyclohexylthiomethyl diamyl phenol 

71:2, 1J,2:1 
Cyclohexylthiomethyl octyl resorcinol 

11:2, y: 1, 2:2 
Di (cyolohexylthiomethyl) octyl resorcinol 

11,y:2, 2:1 
Cyclohexylthiornethyl dioctyl resorcinol 

R:hyd1'oge11, R1:cycloalkyl 

71:1, 21:3, 2:2 
Di (cyclohexylthiomethyl) phenol 

11:1, 11:2, 2:3 
Trl (cyclohexylthiomethyl) phenol 

11:3, 11:1, 2:2 
Di (cyclohexylthiomethyl) pyrogallol 

7MJ£=2 
D1 (cyclohexylthiomethyl) hydroquinone 

R:alkyl, R1:arallcyl 

Tl/J,Z=1 / 

Benzylthiomethyl octyl phenol 

11,11: 1, 2:2 
Di (benzylthiomethyl) octyl phenol 

11:1, 11:2, 2:1 ' 
Benzylthiomethyl dioctyl phenol 

11:1, 11,2:2 
Di (benzylthiomethyl) clioctyl phenol 

11:2, 11,2:1 
Benzylthiomethyl undeoyl hydroquinone 
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‘ '_ ‘n22, 11:1, 21:2 
Di (benzylthiomethyl) undecyl hydroquinone 

n,y=2, z='1 
Benzylthiomethyl diundecyl hydroquinone 

R=hydrogen, R1=araZlcyZ 
12:1, 11:3, z=2 

Di (benzylthiomethyl) phenol 

71:1, 11:2, 2:3 
Tri (benzylthiomethyl) phenol 

n,y,e=2 
Di (benzylthiomethyl) resorclnol 

R=alicyl, R1=naphthenyl 
n,y,z=1 

Naphthenylthiomethyl octyl naphthol 
11,11: 1, 2:2 

Di (naphthenylthiomethyl) octyl naphthol 
n= 1, 11:2, z=1 

Naphthenylthiomethyl dioctyl naphthol 
11:2, y,z=l 

Naphthenylthiomethyl undecyl resorcinol 
11:2, 11:1, 2:2 

Di (naphthenylthiomethyl) undecyl resorcinol 
R=hydrogen, Ri=naphthenyl 

n=l, y=3, z=2 
Di- (naphthenylthiomethyl) phenol 

11:1, 11:2, 2:3 
Tri (naphthenylthiomethyl) phenol 

' n,y,z=2 

Di (naphthenylthiomethyl) resorcinol 
R=tertiary aminomethyl, R1=alkyZ 

n=1, y=2, 2:1 
Amylthiomethyl di (dimethylaminomethyl) 

phenol 

n==1, y=1, z=2 
Di (amylthiomethyl) dimethylaminomethyl 

. phenol 

11:2, 31:1, 2:1 
Amylthiomethyl morpholinomethyl resorcino1 
Any of the known classical methods of syn_ 

thesis may be used in the preparation of these 
compounds and the following reactions are given 
as illustrating two of the methods preferable to 
the present invention, The ?rst is the reaction 
of a mercaptan and a dimethyl amino methyl de 
rivative of a hydroxy aromatic compound: 

(|)H $11 
CHr-N-iCHa): CHa-S-Ri 

_+ 

+ HSR: + (CHahNH 

The second is the reaction of an alkylated 
phenol, formaldehyde, and a mercaptan, as fol 
lows: 

on OH 

CHr-S-Ri -l— CHQO + HSRi ———> 

+ H20 

R ' 
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Example I '1 

In preparing amylthiomethyl octyl phenol ac 
cording to reaction N o, 1, 106 grams of dimethyl 
aminomethyl octyl phenol and 210 grams of amyl 
mercaptan were intimately mixed with agitation 
and re?uxed for 35 hours. Dimethylamine was 
given off and after the evolution was complete. 
the reaction mixture was transferred to a dis 
tilling ?ask and distilled under vacuum. The 
product was collected at 150 to 190° C. at three 
millimeters pressure. The resulting amylthio 
methyl octyl phenol was obtained as a clear, light 
yellow liquid (B. P. 160-170" C.‘ at three milli 
meters mercury) and analyzed 9.3% sulfur. 

Example II 

65 grams of amylthiomethyl octyl phenol, 22 
grams of barium hydroxide, and 250 cc. of toluene 
were intimately mixed under agitation and re 
i'luxed under an automatic water separator until 
no more water was eliminated from the reaction. 
Filter-eel was added to the reaction mixture and 
the excess barium hydroxide ?ltered out. The 
?ltrate was freed of toluene by heating under 
vacuum and the resulting barium amylthiomethyl 
octyl phenolate was obtained as a clear, brittle, 
light-brown solid, which was dissolved in an equal 
weight of lubricating oil. The 50% concentrate 
analyzed 8.3% barium and 4.35% sulfur. 

Example III 

13 grams of magnesium ribbon was stirred with 
200 cc. absolute ethyl alcohol and 200 cc. absolute 
methyl alcohol until the metal was substantiallyv 
dissolved. 160 grams of amylthiomethyl octyl 
phenol was added and the alcohol solvent sub 
stantially distilled off. Toluene was added and 
then distilled 011 to eliminate the remaining por 
tions of alcohol solvent. Additional toluene was 
added and the solution was ?ltered through clay. 
The solvent was removed by distillation under 
vacuum and the residue dissolved in an equal 
weight of hydrocarbon oil. The resulting con~ 
centrate of magnesium amylthiomethyl octyl 
phenol in an equal weight of hydrocarbon oil 
analyzed 5.2% ash. 

Example IV 

A partially substituted product was obtained 
by reacting tri (dimethylaminomethyl) phenol 
under mild conditions in accordance with reac 
tion No. 1. In this reaction, 265 grams of tri 
(dimethylaminomethyl) phenol, 500 grams of 
amyl mercaptan, and 400 cc. of toluene were 
stirred together and re?uxed for 60 hours. Di 
methylamine was given off and after the evolu 
tion was complete, the toluene and excess amyl 
mercaptan were distilled off at atmospheric pres 
sure and a small intermediate fraction was col 
lected which boiled up to 150° C. at 10 millimeters 
mercury. The residual amylthiomethyl di (di-‘ 
methylaminomethyl) phenol appeared as a light 
brown oil and analyzed 7.42% sulfur and 9.02% 
nitrogen. 

- Example V 

In preparing tri (benzylthiomethyl) phenol ac 
cording to reaction No. 1, 133 grams of tri (di 
methylaminomethyl) phenol and 186 grams 
benzyl mercaptan were intimately mixed with agi 
tation and heated to 140-145" C. for three hours. 
Upon completion of the evolution of dimethyl 
amine, the product was ?ltered through clay and 
the resulting tri (benzylthiomethyl) phenol was 
obtained as a clear greenish-yellow oily liquid 
which analyzed 16.2% sulfur. 
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Example VI 

in preparing the barium salt of tri (benzyl 
thiomethyl) phenol of Example V, 50 grams of 
the product of Example V, 17 grams barium 
hydroxide, and 300 cc. toluene were stirred to 
gether and re?uxed under an automatic water 
separator. The product was ?ltered through clay 
and the solvent removed by heating in vacuum. 
A resulting barium tri (benzylthiomethyl) phen 
olate was obtained as a clear light brown vis 
cous residue which analyzed 17.’! % ash. 
Obviously many modi?cations and variations of 

the invention as herein set forth may be made 
without departing from the spirit and the scope 
thereof, and, therefore, only such limitations 
should be imposed as are indicated in the ap 
pended claims. 
We claim: 
1. As a new compound, di (dimethylamino 

methyl) amylthiomethyl phenol. 
2. Barium (amylthiomethyl) octyl phenolate. 
3. As a composition of matter a compound 

possessing the structure. 
OX 

in which Y and Z are alkyl groups and X is a 
member of the class consisting of hydrogen and 
metal equivalents thereof. 

4. As a composition of matter a compound 

possessing the structure ‘ 

OX 

in which X is a member of the class consisting 
of hydrogen and metal equivalents thereof, Y 
and Z are alkyl groups; and m and n are small 
integers. 

5. An aromatic methylene thioether 
the following general formula 

having 

wherein R is a radical selected from the group 
consisting of hydrogen and a hydrocarbon radical, 
R1 is a hydrocarbon radical, X is a substituent 
selected from the group consisting of hydroxyl 
radicals and metal substituted hydroxyl radicals 
and n, y, and z are integers of at least one. 
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6. An aromatic methylene thloether having the 
following general formula 

wherein R is a radical selected from the group 
consisting of hydrogen and a hydrocarbon radi 
cal, R1 is a hydrocarbon radical and y and z are 
integers of at least one. 

7. An aromatic methylene thioether having 
the following general formula 

OM 
l 

wherein R is a radical selected from the group 
consisting of hydrogen and a hydrocarbon radi_ 
cal, R1 is a hydrocarbon radical, M is a metal 
equivalent and y and z are integers of at least 
one. > 

8. A method of preparing an aromatic methyl 
ene thioether which comprises reacting an aro 
matic compound containing at least one hydroxyl 
radical with formaldehyde and an alkyl mer 
captan. 

9. A method of preparing an aromatic meth 
ylene thioether which comprises reacting an 
aromatic compound containing a hydroxyl radi 
cal with formaldehyde and an alkyl mercaptan 
and thereafter converting the free hydroxyl radi 
ca1 to its corresponding metal salt. 

10. A method of preparing an aromatic meth 
ylene thioether which comprises reacting an 
alkyl phenol with formaldehyde and an alkyl 
mercaptan. 

RUSH F. MCCLEARY. 
STILES M. ROBERTS. 
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