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ABSTRACT OF THE DISCLOSURE 
This invention is directed to detergent compositions 

containing arylsulfonamidoamines, their salts or mixture 
thereof. Illustrative of this class of compounds is the hy 
droxyethyl chloride salt of N-dodecylbenzenesulfonamido 
propyl-N,N-dimethylamine. In addition to properties de 
scriptive of cationic detergents, these compounds exhibit 
remarkable compatibility with alkylaryl sulfonates and 
other anionic detergents. 

BACKGROUND 

This invention relates to detergent compositions and 
more particularly to compositions containing arylsulfon 
amidoamines, their salts or mixtures thereof. These com 
pounds are useful as cationic detergents and as modi?ers 
in formulations containing anionic detergents. 
Commonly, cationic-active agents or surfactants having 

detergency properties are classi?ed as cationic detergents. 
As such, they are useful in a variety of applications and 
particularly in liquid compositions with a pH below 
about 8. 

Frequently, in compositions such as cosmetic prepara 
tions, these cationic surfactants are part of formulations 
developed to exhibit a desired combination of properties. 
It is therefore advantageous that the cationic surfactant 
provide more than one useful property in order to limit 
the cost and complexity of the formulations. 

Also, it is not uncommon that compatibility problems 
are encountered with formulations containing cationic 
surfactants in combination with anionic surfactants such 
as the alkylarylsulfonates. In several instances, precipitates 
are formed limiting the usefulness of the product and the 
?exibility in varying formulations of these components. 

Therefore, the development of new detergent composi 
tions with improved performance is of commercial im 
portance. 

SUMMARY 

Brie?y, the invention is directed to detergent com 
positions containing as a cationic surfactant an arylsulfon 
amidoamine, its salt, or mixtures thereof. The arylsul 
fonamidoamine of particular importance is characterized 
by the following general formula: 

(R)... R 
/ 2 

—s Oz-lTI-—(CH2)..—N\ 
R1 R3 

wherein R is aliphatic or aryl modi?ed aliphatic, R1 
is hydrogen, alkyl, hydroxyalkyl, aminoalkyl or aryl, R3 
and R3 each is R1, m is an integer of 1-5, and n is an 
integer of about 1-10. 

Detergent compositions with the above cationic sur 
factant exhibit a useful combination of detergency, emulsi 
fying, softening, wetting, ?otation and other properties. 
In addition, they exhibit stability over relatively wide pH 
ranges. Moreover, the cationic surfactants are character 
ized by remarkable compatibility with alkylaryl sulfonates 
and other anionic surfactants in detergent compositions. 
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2 
DETAILED DESCRIPTION 

' The detergent compositions of the invention contain an 
arylsulfonamidoamine, its salt, or mixtures thereof char 
acterized by the following general formula: 

/R2 
-s o Z—N—‘(CH2) ..-N 

I \ 
R1 R3 

(R)... 

with R, R1, R2, R3, in and n as described above. 
It is understood that (R)m represents 1—5 and ad 

vantageously 1-2 organic substituents, on the benzene 
ring. Each substituent also usually is characterized by 
l~30 and advantageously about 8-22 carbon atoms to 
provide a balance of hydrophilic-hydrophobic properties. 
Organic substituents include saturated and ole?nically un 
saturated aliphatics and aryl groups modi?ed by aliphatics 
as in alkaryls and aralkyls and their unsaturated counter 
parts. It is also understood that these groups can have 
polar groups such as halo and nitro groups which do not 
unduly hinder the desired performance of the resulting 
compound. Illustrative substituents include methyl, pro 
pyl, butyl, octyl, dodecyl, hexadecyl, octadecyl, docosyl, 
triacontyl, the corresponding aliphatics with 1-2 unsatu 
rated groups, and the corresponding aliphatic substituted 
phenyls and phenyl substituted aliphatics. Advantageously, 
R is alkyl or alkaryl and is a single substituent. Prefer 
ably, R is hydrocarbon and m is 1. 

R1 in the formula represents hydrogen or an organic 
substituent on the amido nitrogen. When R1 is hydrogen, 
the resulting composition is particularly useful in aqueous 
systems having pH values ranging from acidic, neutral to 
basic. 

Suitable groups for R1 include alkyl, aryl, hydroxyalkyl, 
haloalkyl, aminoalkyl, and the like, although advanta 
geously, R1 is alkyl, hydroxyalkyl, aminoalkyl, ethoxylated 
form of the latter two, or is aryl, aralkyl or the like. 
Advantageously, the oragnic R1 has about 1 to about 8 
carbon atoms and is alkyl, aryl, or mixture thereof. Pref 
erably, R1 is hydrogen. 

R2 and R3 each is represented by R1 as described above. 
Advantageously, R2 and R3 each is alkyl of l-8 carbon 
atoms and preferably 1-4 carbon atoms. Also preferably 
R2 and R3 are both alkyl. 
The integer n is from 1 to 10, advantageously 2 to 6, 

and preferably 3 because of the availability of the corre 
sponding reactant amines and the effect of the proximity 
of the two nitrogen atoms. 

The process for producing the compositions comprises 
reacting an arylsulfonylchloride with the appropriate 
aminoalkylene amine in a suitable inert solvent such as 
carbon tetrachloride, benzene, toluene, petroleum ether 
and the like at 0 to 80° C. A one to two hour re?ux pe~ 
riod after the initial reaction is generally used. The de 
sired amine is then obtained by treating the amine hy 
drochloride with a suitable base such as sodium hy 
droxide. 

Quaternary salts may be prepared by adding the ap 
propriate alkyl halide to an alcohol solution of the amine. 
The salts usually are of alkyl halides having 1-8 carbon 
atoms and are characterized by biocidal properties. 

Inorganic and organic acids salts are prepared by simple 
neutralization of the amine. Generally, organic acids have 
about 2—2() carbon atoms. Acids such as hydrochloric, 
phosphoric, propanoic, hexanoic, dodecanoic, hexa 
decanoic and the like are usually employed. These salts 
are advantageous since they form water-soluble, foaming, 
detergent compositions. » 

-Betaines and carbethoxy chlorides are prepared by 
adding sodium chloroacetate or ethyl chloroacetate re 
spectively to alcoholic solutions of the amine, advanta~ 
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geously with re?uxing. These salts are also useful as water 
soluble, foaming, detergent compositions. 
The detergent compositions containing the arylsulfon 

amidoamines, their salts or mixtures thereof are useful 
for treating fabrics, washing foods, conditioning hair and 
the like. The amine or its salt can be added to aqueous 
or similar system as the primary detergent and is partic 
ularly useful in aqueous systems with a pH of below 
about 8. They can also be used in combination with 
anionic surfactants, non-ionic surfactants or mixtures 
thereof. When used alone, the cationic surfactant is pres 
ent in amounts sui?cient to provide detergency to the 
aqueous system. ‘Generally about 0.1—40.0 weight per 
cent is present with the more optimum amounts depend 
ent on the particular utility. 

Often, the cationic surfactant is used with an anionic, 
nonionic or mixture of the two surfactants to provide a 
formulation with unusual detergency and stability prop 
erties. In these formulations, the cationic surfactant is 
present in amounts ranging from values in the order of 
0.1 weight percent to 99 Weight percent. The remainder 
is dependent on the particular formulation. In simple 
systems, the other components are primarily the other 
surfactant or surfactants. In other systems, appreciable 
amounts of an aqueous solvent such as water or water 
alcohol and various additives are usually present. 

Advantageously, the mixture contains cationic with 
anionic or nonionic surfactants or combinations of the 
three surfactants. Illustrative anionics include salts of the 
sulfonated oils, sulfonated alkyl aromatics, and the like 
such as the sodium salt of sulfonated coconut oil, sodium 
dodecylbenzene sulfonate and disodium N-octadecylsul 
fosuccinamate, sodium salts of sulfated fatty alcohols and 
the like. 

Suitable nonionics include those commonly used in 
detergent systems such as the alkylaryl polyether alcohols 
such as polyethoxynonylphenol, polyglycol esters such as 
polyethyleneglycol stearate and the like. 
The following examples illustrate some of the embodi 

ments of this invention. It is to be understood that these 
are for illustrative purposes only and do not purport to 
be wholly de?nitive to conditions or scope. 

Example I 

N - dodecylbenzenesulfonamidopropyl-N,N-dimethyl 
amine was prepared from dodecylbenzenesulfonyl chlo 
ride and dimethylaminopropylamine. In the process, about 
11.2 gms. of the amine was added dropwise to about 33.4 
gms. of the sulfonyl chloride in about 255 gms. of car 
bon tetrachloride. During the addition, the tempera 
ture increased from about 25° C. to about 60° C. ' 

After being mixed for about one hour at 60° C., the 
mixture was cooled and converted by a sodium hydroxide 
solution to the free tertiary amine. The carbon tetra 
chloride layer was separated and an ether extract was 
evaporated, leaving a waxy solid, N-dodecylbenzenesulfon 
amidopropyl-N,N-dimethylamine. Nitrogen, sulfur and 
infrared spectra con?rmed the sulfonamide structure. 

Example H 

In a similar manner, N-methylbenzenesulfonamido 
propyl-N,N-dimethylamine was prepared from methyl 
benzenesulfonylchloride and dimethylaminopropylamine. 

Example III 

N - [2 - (l,4,5,6,7,7 - hexachloro-(2,2,1)-2-heptene)~ 

benzenesulfonamidopropyl]-N,N-dimethylamine was pre 
pared from the corresponding organic compound and sul 
fonyl chloride, followed by reaction of the product with 
dirnethylaminopropylarnine. 

Example IV 

A solution of about 2.0 gms. of N-dodecylbenzenesul 
fonamidopropyl-N,N-dimethylamine in about 10.0 ml. of 
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isopropanol was neutralized with 10 weight percent lactic 
acid to a pH of about 7.0. This solution of the lactic acid 
salt easily formed foam in pH ranges of 1.0 to 12.0 and 
was a good emulsi?er for kerosene. 

Example V 

A quaternary salt was prepared from N-dodecylbenzene 
sulfonamidopropyl - N,N - dimethylamine and ethylene 
chlorohydrin. In the process about 1.3 gms. of the amine 
in about 10.0 gms. of isopropanol and 5 gms. of water 
was refluxed with 0.2 gm. of ethylene chlorohydrin for 
about 24 hours to form the quaternary salt. In solution, 
the salt exhibited useful emulsifying and detergent proper 
ties. 

Example VI 

A solution of about 1.1 gms. of N-dodecylbenzenesul 
fonamidopropyl~N,N-dimethylamine in about 15 gms. of 
isopropanol and 5 gms. of water was re?uxed with ap 
proximately 0.3 gm. of sodium chloracetate to form 
primarily N - dodecylbenzenesulfonamidopropyl-N,N-di 
methyl-N-carboxymethylammonium betaine. This solu— 
tion was an excellent emulsi?er for kerosene water sys 
terns. 

Example VII 

An aqueous solution of about 1 weight percent N 
dodecylbenzenesulfonamidopropyl - N,N - dimethylam 
monium acetate and a pH of about 6.2 was prepared. A 
second aqueous solution of about 1 weight percent sodium 
dodecylbenzene sulfonate was also prepared and equal 
quantities of each 'were mixed. The resultant solution was 
a clear foamy composition even when the pH was changed 
through a range of 1.0 to 12.0 using 5 percent HCl and 
5 percent NaOH. 
The addition of an ethoxylated octyl phenol in an 

amount of about 1 weight percent to the initial mixture 
of the above two surfactants was carried out and the 
resultant solution of cationic, anionic, and non-ionic sur 
factants remained free from any noticeable turbidity. 

In a similar manner, a ‘quantity of a solution (about 1 
weight percent) of N,N-dicoco-N,N-dimethylammonium 
chloride was mixed with an equal quantity of a solution 
(about 1 weight percent) of sodium dodecylbenzene sul 
fonate. This combination of cationic and anionic sur 
factants produced a precipitate. Addition of the ethoxy 
lated octyl phenol as a non-ionic surfactant did not clear 
up the solution. 

Example VII'I 

About 0.50 g. of N-dodecylbenzenesulfonamidopropyl 
N,N-dimethylamine was added to about 0.75 g. of do 
decylbenzene sulfonic acid and then combined with about 
4.0 g. of kerosene to prepare a detergent suspension. 
About 1 part of this mixture was shaken with about 5 
parts of tap water and formed an emulsion which was 
stable for a period of over 3 hours. 

These results demonstrate that a combination of the 
cationic and anionic surfactants is useful with kerosene 
and provides stable emulsions. 
We claim: 
1. A detergent consisting essentially of (a) from about 

0.1% to 99% by weight of an arylsulfonamidoamine 
cationic surfactant and salts thereof wherein said salts 
are selected from the group consisting of alkyl halide 
quaternary ammonium salts having 1 to 8 carbon atoms, 
inorganic acid salts, water soluble salts of organic alkanoic 
acids having 2 to 20 carbon atoms, and lactic acid and the 
remainder being (b) a material selected from the group 
consisting of anionic surfactants selected from the group 
consisting of sulfonated oils, alkylaryl sulfonates and 
sulfated fatty alcohols, and non-ionic surfactants se 
lected from the group consisting of alkylaryl polyethoxy 
ether alcohols and polyethylene glycol esters and mix 
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tures of such surfactants, the cationic surfactant having 
the formula 

(Rh: B2 

wherein R is selected from the group consisting of alkyl, 
alkenyl, unsubstituted and halo, nitro and alkyl sub 
stituted alkaryl and aralkyl having 8 to 22 carbon atoms, 
R1, R2 and R3 are selected from the group consisting of 
hydrogen and alkyl having from 1 to ‘8 carbon atoms, m 
is an integer of from 1 to 5 and n is an integer of from 
1 to 10. 

2. The detergent composition of claim 1 wherein the 
cationic surfactant is an alkyl halide quaternary am 
monium salt with about 1-8 carbon atoms in the alkyl 
group. 

3. The detergent composition of claim 1 wherein the 
cationic surfactant is salt of an alkanoic organic acid 
containing about 2-20 carbon atoms. 

4. The detergent composition of claim 1 wherein R is 
dodecyl, R1 is hydrogen, R2 is methyl, R3 is methyl, m 
is 1 and n is 3. 

5. The detergent composition of claim 1 wherein the 
cationic surfactant is the hydrochloride salt and R is 
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dodecyl, R1 is hydrogen, R2 is methyl, R3 is methyl, m 
is 1 and n is 3. 

6. The detergent composition of claim 1 wherein the 
cationic surfactant is the lactic acid salt and R is dodecyl, 
R1 is hydrogen, R2 is methyl, R3 is methyl, m‘ is 1, and n 
is 3. 

7. The detergent composition of claim 1 wherein the 
cationic surfactant is the quaternary hydroxyethyl am 
monium chloride salt and R is dodecyl, R1 is hydrogen, 
R2 is methyl, R3 is methyl, m is l, and n is 3. 

8. The detergent composition of claim 1 in an aqueous 
system. 

9. The detergent composition of claim 8 wherein the 
composition is an aqueous solution with a pH below about 
8. 
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