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This invention relates to lubricating composi 
tions and to methods of preparing the same and 
more particularly to lubricating compositions 
adapted for use under extreme pressure condi 
tions. 

Various types of modern machinery such as the 
hypoid gears in motor vehicles develop enormous 
pressures between engaged surfaces. The ordi 
nary type of hydrocarbon lubricant composed 
only of a petroleum fraction is incapable of Satis 
fying the severe requirements demanded in the 
proper lubrication of hypoid gears, bearing sur 
faces, metal cutting tools and the like, subjected 
to unusually heavy loads per unit area of Sull 
face. This fact has led to the development of the 
so-called extreme pressure lubricant which is 
composed of a suitable carrying agent, Such as 
mineral oil, and another ingredient which ini 
parts to the lubricating composition the property 
of maintaining between the engaged surfaces a 
lubricating film under the high preSSures el 
countered. 
Among the various E. P. bases which have been 

proposed and which have met with varying de 
grees of success are Organic materials which con 
tain sulfur or both sulfur and chlorine. The preS 
ent, invention relates to the general type of O'- 
ganic materials which contain both sulfur and 
chlorine. The presence of chlorine frequently 
increases the effectiveness of organic Sulfur coin 
pounds but this increased effectiveness is ac 
companied by increased corrosiveness and de 
creased stability. However, the new adjuvants 
while considerably more effective than the corre 
sponding chlorine free sulfur compounds, actu 
ally appear to be more stable and are not cor 
rOsive. 
A primary object of this invention is to pro 

vide a new and novel sulfur-and-chlorine-coin 
taining material capable of imparting extreme 
pressure lubricant properties to a lubricating oil 
composition otherwise incapable of Withstanding 
extreme pressure conditions. A further cbject 
is to provide a mineral oil adjuvant Which is not 
corrosive and yet is a very effective eXtreiae pres 
sure addition agent. Still further objects are to 
provide extreme pessure addition agents which 
are cheap and easily prepared. 

In accordance with this invention it has been 
discovered that chlorbenzyl esters of Xanthic 
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acids are very effective extreme pressure lubri 
cant agents. The chlorbenzyl xanthates possess 
the Stiructure 

where R is an alkyl radical and ac is an integer. 
AS is Well known chlorine linked to an aryl group 
is nuch more tightly bound than chlorine linked 
to an alkyl group. As a general rule aromatic 
chlorine while much less corrosive to the metal 
Surfaces does not materially enhance the load 
Carrying capacity of organic Sulfur compounds. 
However, chlorbenzyl Xanthates are an excep 
tion to this general rule. They are markedly 
more effective than the chlorine free benzyl Xan 
thates and yet do not tend to corrode metal Sur 
faces not form gun nor Separate into their con 
stituent parts in long continued use. 
The amounts of chlorbenzyl esters required to 

be added to hydrocarbon or fatty lubricating oils 
for the preparation of compositions of this inven 
tion vary somewhat, depending upon the chara,c- 
ter of the lubricating stock used as a base, and the 
Severity of the service for which they are de 
signed; however, the active agent is always pres 
ent in Ini. Or announts. With respect to the oil base 
and in general Varies between about 1% and 
about 10% of the oil base by weight although 
aimounts outside of this range can be used where 
COInvenient or desirabie. Since chlorbenzyl Xan 
thates are freely soluble in lubricating oils, a wide 
range of homogeneous compositions can be pre 
pared. Where desired concentrates can be pre 
pared containing relatively large amounts, as for 
example 50%, of chlorbenzyl xanthate. Such 
concentrates ninay be stored or transported in this 
form and diluted to the desired concentration be 
fore actual use. 

Typical examples of chlorbenzyl Xantha tes 
which Kay be used in the practice of the inven 
tion comprise trichlorbenzyl sec-butyl Xanthate, 
dichlorbenzyl Sec-butyl Xantha?te, o-chlorenzyl 
sec-butyl Xanthate, trichlorbenzyl tert, butyl Xan thate, dichlorbenzyl tert, butylxanthate, ochlor 

50 

benzyl tert, butyl Xanthate, trichlorbenzyl iso 
propyl Xanthate, tetrachloroenzyl isopropyl Xan. 
thate, o-chlorbenzyl isopro;y Xanthate, trichlor 
benzyl heptadecyl xanthate, trichlorbenzyl octa 
decyl Xanthate, trichlorbenzyl dodecyl xanthate, 
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trichlorbenzyl tetradecyl Xanthate, trichlorbenzyl 
hexyl. xanthate, trichlorbenzyl heptyl Xanthaite, 
trichlorbenzyl decyl Xanthate, trichlorbenzyl 
octyl xanthate, monochlorbenzyl methyl Xan 
thate, methyl monochlorbenzyl methyl Xanthate, 
methyl dichlorbenzyl ethyl Xanthate, dichlor 
benzyl ethyl xanthate and dichlorbenzyl amyl 
Xantha,te. 
There are a variety of procedures suitable for 

the preparation of the new adjuvants and in gen 
eral any of the methods suitable for the prepara 
tion of esters of xanthic acids can be used. A 
particularly convenient synthesis which has been 
found to give excellent yields is to react a chlor 
benzyl chloride with an alkali metal Xanthate 
and separate the alkali metal chloride formed as 
a by-product. It is not at all necessary to use 
pure materials. Products obtained by reacting 
mixtures of various chlorbenzyl chlorides are Sat 
isfactory. The following examples describe in 
detail the Synthesis of typical chlorbenzyl Xan 
thates but it is to be understood that the inven 
tion is not limited thereto. 
PREPARATION OF TRICHORBENZYL CHLO 

RIDE 
Substantially 1500 parts by Weight of dry 

toluene Were charged into a chlorinator of Suit 
able capacity. Substantially 15 parts by Weight of 
iron filings were added as catalyst carrier for ring 
chlorination and chlorine introduced at about 
20° C. During the last part of the run the tem 
perature Was increased to about 70° C. in Order to 
keep the reaction mixture fluid and the flow of 
chlorine continued until the increase in Weight 
corresponded to that calculated for trichlor tolu 
ene. Thus, when the product analyzed 54.8% 
chlorine, the flow of chlorine was interrupted and 
the trichlor toluene given a 10% caustic Wash and 
filtered through a bed of clay in order to remove 
the iron. The product was then chlorinated at 
160° C. in the presence of ultra, violet light until 
the gain in Weight Was that Calculated for tri 
chlorbenzyl chloride. Analysis of the product for 
chlorine at this point gave 61.8%. 

ExAIVIPLE I 

Trichlorbenayl ethyl acanihate 
Substantially 460 parts by weight of trichlor 

benzyl chloride (substantially 2.0 molecular pro 
portions) Was added in a slow stream to Sodium 
ethyl Xanthate prepared by reacting 190 parts by 
weight (substantially 2.5 molecular proportions) 
of carbon disulfide, 91.5 parts by Weight of 96.5% 
caustic Soda (substantially 2.2 molecular propor 
tions) and substantially 808 parts by weight of 
ethyl alcohol. When the temperature of the re 
action mixture reached 50° C. cooling was applied 
so as to keep the temperature at 50–55° C. during 
the addition of the remainder of the chloride. 
The mass was slowly heated to refluxing tempera 
ture and then heated under reflux for about an 
hour. The excess alcohol was stripped out by 
heating under a vacuum and the residue washed 
with Water and dried. A brown oily liquid was 
obtained in good yield which was freely soluble in 
mineral hydrocarbon lubricating oils. 

EXAMPLE II 
Trichlorbenayl amyl acanthate 

Substantially 98.8 parts by weight of dry 90% 
potassium amyl xanthate (substantially 0.44 
molecular proportion) was added to substantially 
350 parts by Weight of ethyl alcohol and then 
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4. 
92.0 parts by Weight (substantially 0.4 molecular 
proportion) of trichlorbenzyl chloride was added 
in a slow stream. The temperature rose slightly 
during the addition of the chloride but not enough 
to require external cooling. The mixture Was 
heated to refluxing temperature for about 90 min 
lutes and the alcohol removed by distillation, the 
last traces being stripped out under Vacuum. The 
residue Was Washed with Water, filtered through 
a bed of clay and dried. A good yield of a deep 
colored Watery liquid freely soluble in mineral 
hydrocarbon oils Was obtained. - 
The effectiveness of the chlorbenzyl esters of 

thio acids is demonstrated by the conventional 
tests on compositions comprised of these ingredi 
ents and a lubricating oil carrying agent. More 
Specifically a minor amount of chlorbenzyl Xan 
thate Was added to a high viscosity hydrocarbon 
lubricating oil (Saybolt Universal viscosity of 101 
Seconds at 210° E.) and samples of the blended 
lubricant Subjected to the Almen Pin test de 
scribed by Wolf and Mougey, Proc. A. P.I., 1932, 
pages 118-130 and the S. A. E. test described in 
S. A. E. Journal 39, 23-4 (1936). These two tests 
are commonly accepted in the art as standards to 
determine the extreme pressure characteristics of 
a lubricant. 

Extreme pressure 
tests, lbs. failed 

Per diet S.A.P. (1000 
in Oil 14. Sig 

E;26 Almen 
lbs./sec. load ingrate) 

Benzyl ethylxanthate---...---------. 7.0 220 8 
Trichlorbenzyl ethylxanthate------ 7.0 390 30 
Trichlorbenzyl amylxanthate------ 7.0 326 40 
Trichlorbenzyl methylxanthate---- 7.0 326 40 

The above data show that the chlorbenzyl Zan 
thates are remarkably efficient E. P. lubricants 
and much superior to the chlorine free benzyl 
Xanthates. 
Again, the foregoing examples are to be taken 

as illustrative of the invention and not limitative 
thereof. While the character of the invention 
has been described in considerable detail and 
numerous examples furnished of the preparation 
of the new additives and of the preparation and 
properties of the new oil compositions, it will be 
obvious to one skilled in the art that numerous 
modifications and changes can be made. For ex 
ample, the carrying agent for the extreme pres 
Sure agent can be varied widely. The invention 
includes broadly the chlorbenzyl esters of xanthic 
acids dissolved, dispersed or emulsified in any 
Suitable carrying agent such as kerosene or other 
light petroleum hydrocarbon, benzene and other 
related hydrocarbons, alcohols, esters, ethers, 
fatty Vegetable and animal oils as well as mineral 
hydrocarbon lubricating oils. This invention is 
limited solely by the claims attached hereto as 
part of the present specification. 
What is claimed is: 
1. A composition of matter comprising a major 

proportion of a lubricating oil and in admixture 
therewith in Such proportion that extreme pres 
Sure properties are in parted to the oil a chlor 
benzyl ester of an alkyl Xanthic acid, the chlorine 
being linked to the phenyl nucleus of the said 
benzyl group. 

2. An extreme pressure lubricant comprising a 
major proportion of a hydrocarbon oil and in 
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admixture therewith from one to ten percent of 
a compound possessing the structure 

S 

Cl3 CEC2-S-C-OR. 
where R is an alkyl group. 

3. A composition of matter comprising a major 
-proportion of a hydrocarbon lubricating oil and 
in admixture thereWith in Such proportion that 
extreme pressure properties are imparted to the 
oil a compound possessing the structure 

where ac is an integer less than five and R is an 
alkyl radical. 

4. An extreme pressure lubricant comprising a 
major proportion of a hydrocarbon oil and in 
admixture thereWith from one to ten percent of 
trichlorbenzyl ethyl Xanthate. 

5. An extreme pressure lubricant comprising a 
major proportion of a hydrocarbon oil and in 
admixture therewith about seven percent of tri 
chlorbenzyl ethyl Xanthate. 

6. An extreme pressure lubricant comprising a 
major proportion of a hydrocarbon oil and in 

O 

6 
admixture therewith from one to ten percent of 
trichlorobenzyl methyl Xanthate. 

7. An extreme pressure lubricant comprising a 
major proportion of a hydrocarbon oil and in 
admixture therewith about seven percent of tri 
chlorbenzyl methyl xanthate. 

8. An extreme preSSure lubricant comprising a 
major proportion of a hydrocarbon oil and in ad 
mixture therewith from one to ten percent of 
trichlorbenzyl amyl xanthate. 

9. An extreme pressure lubricant comprising a 
major proportion of a hydrocarbon oil and in 
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admixture therewith about seven percent of tri 
chlorbenzyl amyl Xanthate. 
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