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This invention relates to mixed sulphonyl chlo 
rides of petroleum hydrocarbons which contain 
not less than twelve carbon atoms in the mole 
Cule. These sulphonyl chlorides possess the gen 
eral properties of being water-insoluble, heavy, 
Wiscous oils or waxy solids which readily are 
convertible to the corresponding Sulphonates, Sull 
phonic acids, sulphonamides or sulphonic acid 
esters by treatment respectively with hydroxides 
Or Carbonates of metals, water, ammonia or pri 
nary or secondary amines, and alcohols. They 
are useful intermediates for preparing capillary 
active compounds, as their water-Soluble deriva 
tives possess foaming, wetting, emulsifying, and 
cleansing properties. 
These aliphatically-bound mixed sulphonyl 

chlorides of higher petroleum hydrocarbons are 
readily obtained in good yields by a modifica 
tion of the process developed by Treat B. John 
son and described in his application Serial No. 
72,983, filed April 6, 1936. 
According to the present invention a petroleum 

hydrocarbon mixture containing not less than 
twelve carbon atoms is chlorinated until at least 
one atomic weight of chlorine is introduced for 
each mol. of hydrocarbon. Two or more chlorine 
atoms may be introduced if desired. This chlo 
rinated petroleum mixture is then heated with 
thiou rea, preferably in a high boiling organic 
Solvent, Such as butanol, until a sample of the 
product is completely soluble in water. This 
usually requires from 8 to 22 hours boiling. The 
Solvent is then distilled off, leaving behind a 
viscous, resinous mass of the pseudo-thiourea hy 
drochlorides of the petroleum hydrocarbon mix 
ture used. This material is dissolved or sus 
pended in Water and the Solution is chlorinated 
at about 10-20° C., which causes the mixed sul 
phonyl chloride of the petroleum oil to sepa 
rate from the Water in the form of a pale yell 
low Or White heavy oil or wax. It may be washed 
With cold Water and can be stored for a con 
siderable period of time without change. Or it 
can be dissolved in an inert organic solvent such 
as ether, and the water therein separated me 
chanically or by anhydrous sodium sulphate or 
other Suitable dehydrating agent. The product 
necessarily contains the aliphatically-bound sul 
phony chlorides of all of the hydrocarbon con 
ponents of the oil used, and is, of course, a com 
plex mixture of Sulphonyl chlorides. 

For the purpose of this invention, we use as 
raw materials the mono-chlorinated or poly 
chlorinated petroleum oils and waxes containing 
not less than 12 carbon atoms, such as are ob 
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tained by treating kerosene, naphtha, paraffin 
oil, petrolatum, paraffin wax, and lubricating oils 
of an essentially parafiinic or naphthenic char 
acter with chlorine. These chlorinate materials 
are usually obtained by heating the oils or waxes 5 
to about 100° C. and passing in dry chlorine, 
preferably in the presence of catalysts such as 
iodine, until the desired degree of chlorination 
is reached. 
From these materials, mixed sulphonyl chlo- 10 

rides are obtained containing from 12 to upwards 
of 80 carbon atoms in the molecule, depending 
upon the fractions of the petroleum used. The 
chlorinated kerosenes will yield mixed sulphonyl 
chlorides having from about 12 to 30 carbon 15 
atoms, while the higher boiling paraffin waxes 
and lubricating oils and petrolatum will yield 
Sulphonyl chlorides of from about 20 to 80 car 
bon atoms or thereabouts. The chlorinated pe 
troleum fractions used may be Saturated or un- 20 
Saturated in character. 

In order to more fully describe this invention, 
the following examples are given: 

Eacample 1-A mixture of 244.g. of dichlorin 
ated paraffin Wax (containing 14.5% chlorine), 25 
76 g. thiourea and 250 cc. of butanol was boiled 
under reflux for 21 hours, after which the butanol 
was removed by vacuum distillation. The par 
affin pseudo-thiourea hydrochloride was dis 
solved in 1500 cc. of water and stirred rapidly 30 
while dry chlorine was passed into the solution 
until no more chlorine was absorbed. The di 
sulphonyl chloride separated as a white wax 
which was Washed and dried. 
Upon boiling this material with 25% caustic 35 

soda solution, the corresponding sodium sulphon 
ate of the pariffin wax was obtained. It can be 
salted out from its diluted aqueous solution by 
means of sodium chloride. When dried, it forms 
a brownish powderable solid containing aproxi- so 
mately two sulphonic acid groups per average 
mol. of paraffin Wax. It is easily soluble in Water 
to give a Soapy solution. 

Eacample 2.-A mixture consisting of 228 g. 
mono-chlorinated paraffin wax (containing 7.97% is 
Cl), 39 g. thiourea and 250 cc. of butanol, was 
boiled under reflux for 21 hours and worked up 
as above. The paraffin mono-sulphonyl chlo 
ride separated as a white wax. The mono-sodi 
um sulphonate of paraffin wax which is obtained 50 
by boiling this sulphonyl chloride with caustic 
Soda forms a white, viscous paste having a fatty 
feel. It is soluble in hot water and gels on cool 
ing. It is useful as an emulsifying agent and 

85 for softening cotton or rayon. 
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The paraffin sulphonamide obtained from the 

above Sulphonyl chloride by treatment with am 
monia, formed a thick oil. 
By heating the paraffin sulphonyl chloride with 

triethanolamine, the corresponding paraffin Sulr 
phonic acid ester of triethanolamine was ob 
tained. It formed a water-Soluble oil having soap-like properties. 
By using 140 g. of chlorinated paraffin Wax 

(containing 25.5% CI) and 76 g. thiourea as 
above, there was obtained paraffintrisulphonyl 
chloride as a pale yellow, heavy oil. 
The tetra sulphonyl chloride can be obtained 

as a pale yellow, heavy oil by using 85 g. chlorin 
ated paraffin wax (containing 42.2% Cl) and 
76 g. thiourea. 
Eacample 3-Commercial tri-isobutylene ob 

tainable by the polymerization of isobutylene and 
containing a number of isomers having the com 
position C12H24 was chlorinated at 50° C. until an 
amount of chlorine was absorbed equal to . One 
atomic equivalent. 

200 g. of this chlorinated material was heated 
with 75 g. thiourea, and 200 cc. butanol for 18 
hours, under reflux. The butanol was removed 
by distillation under reduced pressure. The res 
idue was dissolved in 1000 cc. of Water and - the 
solution was saturated with chlorine at 10-20° C. 
while stirring rapidly. The sulphonyl chloride 
separated as a yellowish heavy oil. - 
When boiled with water, it gave a solution of 

the corresponding sulphonic acid useful as a 
capillary-active compound. In a similar man 
ner, chlorinated tetra isobutylene yields the 
mixed Sulphonyl chlorides of a C16 mixture of 
oiefines. 

Eacample 4-A mixture consisting of 250 g. of 
chlorinated petrolatum (containing 15% chlo 
rine) 80 g. thiourea and 250 cc, of butanol was 
boiled under reflux for 20 hours. The product 
was worked up as in Example 1 to yield a petro. 
latum sulphonyl chloride, as a yellowish thick oil. 
Eacample 5-A mixture consisting of 250 g. of 

chlorinated kerosene containing 15% of chlorine, 
was heated with 80 g. of thiourea and 250 cc. of 
butanol under reflux for 20 hours. The product 
was worked up as set forth in Example 1. The 
kerosene sulphonyl chloride was obtained as a 
pale yellow, thick oil. 

Hubricating oils or petroleum naphtha may 
likewise be treated to yield mixed aliphatic or 
hydroaromatic sulphonyl chlorides of high car 
bon content. Any petroleum fraction composed 
primarily of molecules having not less than 12 
carbon atoms which is capable of chlorination 
is suitable for the purpose of this invention. The 
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petroleums used may be crude or refined and may 
contain aromatics as impurities. Any nuclear 
chlorinated aromatics formed do not undergo the 
condensation with thiourea and are easily sepa 
rated from the Water-soluble pseudo-thiou reas of 
the chlorinated aliphatic and hydroaromatic 
bodies. However, if alkylated or cyclo-alkylated 
aromatic hydrocarbons are present in the petro 
leum used, any aliphatically bound chlorine in 
these compounds will readily form pseudo-thio 
treas and consequently be converted to sulphonyl 
chlorides. 
We claim: 
1. A mixture of the sulphonyl chlorides of the 

aliphatic and cycloaliphatic hydrocarbons con 
tained in a petroleum fraction composed pri 
marily of molecules having not less than twelve 
carbon atoms. 

2. A mixture of the sulphonyl chlorides of the 
aliphatic and cycloaliphatic hydrocarbons con 
tained in paraffin wax. 

3. A mixture of the sulphonyl chlorides of the 
aliphatic and cycloaliphatic hydrocarbons con 
tained in kerosene. 

4. A mixture of the Sulphony chlorides of the 
aliphatic and cycloaliphatic hydrocarbons con 
tained in a petroleum oil composed primarily of 
molecules having not less than twelve carbon 
atoms. 

5. A mixture of aliphatic and cycloaliphatic 
Sulphonyl chlorides having not less than twelve 
carbon atoms resulting from the chlorination in 
an aqueous Solvent of the mixed pseudothiourea, 
hydrohalides derived from the reaction of thio 
urea with the corresponding chlorinated petro 
leum hydrocarbons containing not less than 
twelve carbon atoms. 

6. The process which comprises reacting a 
chlorinated petroleum fraction composed pri 
marily of aliphatic and cycloaliphatic molecules 
having not less than twelve carbon atoms with 
thiou rea, dissolving the resulting pseudothiourea 
hydrochloride in water and passing the chlorine 
through the solution. 

7. The process which comprises reacting a 
chlorinated paraffin wax with thiourea, dissolv 
ing the resulting pseudothiourea hydrochloride in 
Water and passing the chlorine through the solu 
tion. 

8. The process which comprises reacting a 
chlorinated kerosene with thiourea, dissolving the 
resulting pseudothiourea hydrochloride in Water 
and passing the chlorine through the solution. 

HERMAN A. BRUSON. 
JOHN W. EASTES. 
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