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This invention relates to a new class of organic 
quaternary ammonium compounds and more 
particularly refers to quaternary ammonium sul 
fone halides and processes for their production 
and use, 

. This application is a continuation in part of 
my Copending application Serial No. 451,682 filed 
on July 20, 1942, and bearing the same title, now 
Patent No. 2,359,863. 
It is an object of this invention to produce a 

new class of organic quaternary ammonium com 
pounds having particular value as surface-active 
agents, textile agents, auxiliary agents in making 
fungicides, insecticides, waterproofing agents, 
and as intermediates in the production of the 
aforesaid Compounds, as Well as in the production 
of dyes, pharmaceuticals and related products. 
A further object is to produce a new class of 
quaternary ammonium compounds comprising 
quaternary ammonium sulfone halides. Addi 
tional objects will become apparent from a con 
sideration of the following description and claims. 
These objects are attained in accordance with 

the present invention wherein quaternary am 
monium sulfone halides are produced and em 
ployed as hereinafter described. In a more re 
stricted sense this invention is concerned with 
quaternary ammonium sulfone chlorides, par 
ticularly those conforming to the following for 
Inula: . 

R 

R-N-R-SOC 
/ 

R 

wherein R represents an alkylene, arylene or 
aralkylene group, particularly an ethylene, phen 
ylene or benzylene radical. R1 and Ra represent 
alkyl groups, particularly those containing less 
than eight carbon atoms, R3 represents an alkyl, 
aryl or aralkyl group, particularly an alkyl group 
of less than eighteen carbon atoms, a phenyl 
group or benzyl group. (Likewise, R1, Ra and R3 
may together form a heterocyclic ring.) X rep 
resents an anion, particularly an anion of a 
strong acid. 
In a still more restricted embodiment this in 

vention is directed to quaternary ammonium sul 
fone halides having the following formula: 

CE 

CEG-B-soy 
R^k 

wherein R and R' represent hydrocarbon groups, 
X represents an anion of a strong acid, and Y 
represents a halogen atom, 
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In its preferred embodiment this invention is 
Concerned With compounds conforming to the 
general formula just described wherein Y repre 
sents chlorine, particularly compounds such as 
N-chloro N-trimethylamino ethane sulfone chlo 
ride, 
Compounds of the aforementioned type may be 

produced by Various methods. For instance, an 
Organic sulfonic acid containing as a substituent 
a pentaValent nitrogen atom, unsubstituted by 
hydrogen, may be condensed with halogenating 
agents such as phosphorous pentachloride, chloro 
sulfonic acid, and the like. In this reaction some 
heating is usually advisable in order to carry it 
to Completion. An inert diluent is frequently 
helpful, although it may be omitted. Likewise, 
an amount of one of the reactants in excess of 
that required for the reaction may be employed 
in Order to reduce the fusion point of the reaction 
mixture. Condensation is customarily carried 
out under atmospheric pressure and the product 
recovered by decantation, filtration, etc.; or the 
excess halogenating agent and by-products may 
be removed by lowering the pressure on the reac 
tion Wessel, 

In place of the foregoing general process it is 
also to be understood that a sulfone halide group 
may be introduced into a quaternary ammonium 
derivative capable of sulfonation. This reaction 
is conducted along similar lines to that mentioned 
previously, except the Sulfone halide group is in 
troduced into the compound rather than the 
halogen atom alone. In this reaction the quat 
ernary annonium Substituted derivative may be 
mixed with a halogeno sulfonic acid either di 
rectly or in the presence of inert diluents, and 
heat applied, if necessary, until reaction is com 
plete. The desired reaction product may be sep 
arated from the remaining components of the 
reaction mixture in the usual manner. 
The invention may be more readily understood 

by a consideration of the following illustrative 
examples wherein the quantities are stated in 
parts by Weight. 

ExAMPLE 1. 

N-chloro N-trimethylamino ethane sulfone 
chloride 

(OH)3-)-CH-CH-0. -- C - 

(OH)3–, CH-CH-soci - POCls 
Twenty-five parts of N-trimethyl aminoethane 

Sulfonic acid inner anhydride (prepared by con 



3 
densing beta-bromo-ethane sodium sulfonate 
with trimethylamine in methyl alcohol at 160° C.) 
is mixed with 49.2 parts of phosphorus penta 
chloride, Reaction begins at once and the mix 
ture is rapidly reduced to a viscous syrup with 
the evolution of heat. The reaction mixture is 
heated to 115 C., allowing the phosphorus oxy 
chloride to distill off. The temperature is held 
at 110-115° C. for one hour; then the pressure is 
reduced on the reaction vessel to remove last 
traces of volatile by-products. A nearly quanti 
tative yield of N-chloro N-trimethyl amino 
ethane sulfone chloride is recovered after drying 
in vacuo. v 's 

In a similar manner, N-substitution and C-Sube 
stitution products of quaternary ammonium sul 
fonic acids and their derivatives in general can 
be converted to the corresponding quaternary 
ammonium sulfone chlorides or bromides. The 
following compounds are a representative few of 
the quaternary sulfonic acids and derivatives 
which may be treated in accordance with this in 
vention: 
l. -O 

oEcoHor-CH-CH-do, 
(basa 

2. (CH)3-N-CH-9-NH-CH-CH-SOH 
O 

3. Trimethyl ammonium brono cetane sulfonate 
(obtained by bromination of cetene sulfonic 
acid followed by a reaction with trimethyl 
amine). 

4. Dimethyl cetyl ammonium butane sulfonate. 
5. SOC (CE)--CE-CEO-song 

ExAFTs 2 
Phenyl benzyl dimethyl annonium sulfate 

Sulfone chloride 
(OH)2 

Ot-O-a- 
(CH)2 
aC 
O SOC - EIC 

Fifty parts of phenyl benzyl dimethyl ammo 
nium chloride (prepared by condensing benzyl 
chloride with dimethylanline in alcohol) is sus 
pended in 240 parts of tetrachloroethane. Fifty 
nine parts of chlorosulfonic acid is run into this 
Suspension under good agitation during 10 min 
utes time interval. The reaction is exothermic 
and hydrogen chloride is released. The mixture 
is heated to 56° C. during 12 hours and held at 
56-62 C. for 1% hours. The mixture is cooled 
to room temperature and the two liquid phases 
separated. The lower solvent layer is discarded, 
or used in a subsequent chlorination. The prod 
uct is freed of Solvent under vacuum on a steam 
bath. A theoretical yield of phenyl benzyl di 
methyl ammonium sulfate sulfone chloride is ob 
tained as an oil. By substituting bromosulfonic 
acid or fluorosulfonic acid in place of chloro-sul 
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fonic acid, the corresponding phenyl benzyl di 
methyl ammonium sulfate Sulfone bromide Or 
fluoride is obtained. Other inert solvents such as 
carbon tetrachloride, Orthodichlorobenzene, diox 
ane, nitrobenzene, kerosene, etc., produce equally 
good results, 
The above, method for the manufacture of 

quaternary ammonium sulfone halides is appli 
cable in general to derivatives susceptible of sul 
fonation. The following compounds are a rep 
resentative few of the many which may be treated 
in accordance with this invention: 

. Cl 

N-(CH)3 
OCE 

2. 

Y-CE-NE(CH)3 

3. 

Os 

CH-CH-g-OH 

CE 
C 

Non- X 

However, the methods for the preparation of 
aryl quaternary annonium sulfon chloride is not 
confined to the use of chlorosulfonic acid as a 
chlorosulfonating agent with aryl quaternary am 
monium derivatives, Equally good results are ob. 
tained by condensing aryl quaternary ammonium 
Sulfonic acids with agents, such as phosphorus 
pentachloride, usually employed in producing sul 
fone halides. For exampie, dimethyl phenyl 
parasulfobenzyl ammonium chloride (prepared 
by condensing parachloromethyl benzene sulfonic 
acid with dimethyl anyline) heated with phos 
phoruspentachloride yields the corresponding di 
methyl phenyl benzyl ammonium chloride sui 
fone chloride, i.e., - 

(gH)2 
N-CE - 
C1 -- PCls - 

OH 

(gH)2 
-CH 

Cl - POCls -- EIC 
OC 
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or anhydro para-sulfophenyl trimethyl ammo 
num 
chloride yields para-chloro-sulfonyl phenyl tri 
methyl ammonium chloride, i.e., 

s SOC SO w 

- PCls - - POCla 

(CH)3N-- 
Aryl derivatives containing more than One group 

capable of undergoing conversion to sulfonyl 
and/or carbonyl chlorides in the presence of an 
excess of thionyl chloride, phosphorus pentachlo 
ride, etc. yield poly acid chloride derivatives, i.e., 

(CH)2 
-CH 

Cl + 2PCls - 
SOE . 

OOB 

(gH)2 --CH 
C -- 2POCl -- 2HCl 

OC 

o 
It is to be understood that the foregoing exam 

ples are illustrative merely of a representative 
few of the many modifications to which this in 
vention is susceptible. They may be varied widely 
with respect to the individual reactants, the 
amounts thereof and the conditions of reaction 
without departing from the scope hereof. 
Temperatures in the range of -80 C. to 150 C. 

are generally employed, although this range is 
not critical. Temperatures within the range of 
room temperature to 100° C. are preferred for the 
majority of reactions. 
Normal atmospheric pressure is ge rally pre 

ferred, but it is to be understood the the inven 
tion contemplates subatmospheric id superat 
mospheric pressures. Reduction in he pressure 
upon completion of the reaction is frequently 
helpful to facilitate the removal of by-products 
and excess reagents, especially when diluents are 
not used. For this purpose, pressures other than 
atmospheric pressure are sometimes helpful. 
The amount of halogenating agent employed 

to convert the quaternary ammonium compound 
to the corresponding acid chloride may be varied 
within wide limits above the stoichiometric 
amounts required. It is, however, usually advis 
able to use from 10% to 50% excess halogenating 
agent in order to assure completion of the reac 
tion and to compensate for mechanical losses and 
hydrolysis due to contact with the atmosphere. 
It is, of course, to be understood that if more than 
one acid group is present on the quaternary am 
monium compound more than one molecular 
equivalent of halogenating agent will be required 
in order to obtain complete conversion of the acid 
groups to the corresponding acid chlorides. Com 
plete conversion of acid groups is of course not 
always essential and if desired some unconverted 
acid groups may be permitted to remain on the 
reaction product or in the reaction mixture. 
When the sulfone halide group is introduced 

into the quaternary ammonium compounds it is 
generally advisable to employ two molecular equiv 
alents of a halogeno-sulfonic acid for each sul 

ydroxide heated with phosphorus penta 
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fone halide group which is to be introduced. 
This is particularly true where dehydrating agents 
are not employed in the reaction, as the by-prod 
uct, water, produced, hydrolyzes part of the halo 
geno-sulfonic acid. A large excess of halogeno 
sulfonic acid will ordinarily result in the intro 
duction of more than one sulfone halide group. 
Where reference is made herein to the term 

'halogen atom' or 'halide' it is understood to 
define the atoms chlorine, bromine or fluorine. 
Chlorine is the preferred halogen atom and the 
examples hereof have been primarily directed to 
the introduction of such atom into the desired 
compounds. However, in its stead either bromine 
or fluorine may be employed by suitable changes 
in the reactants. 
By means of the present invention a new class 

of quaternary ammonium compounds, particular- F. 
ly adapted for employment in the industrial arts, 
has been discovered. These compounds are es 
pecially suitable for use as intermediates in solu 
bilizing existing compounds and synthesizing old 
compounds. Likewise they are of particular value 
as intermediates for the production of dyes, phar 
maceuticals, insecticides, fungicides, bactericides, 
Surface-active agents, textile agents, auxiliary 
agents in the manufacture of paper, resist agents 
for vat printing and other printing agents, water 
proofing agents, corrosion inhibitors, etc. So far 
as known, these quaternary ammonium com 
pounds and those referred to in the parent ap 
plication are the only materials which can be 
used for the Synthesis of quaternary ammonium 
substituted acid halide addition compounds with 
primary, secondary or tertiary amines. Many of 
these water-soluble addition compounds exhibit 
unusual properties. These compounds are like 
wise of value in the production of esters, amides, 
and other derivatives substituted by pentavalent 
nitrogen which is unsubstituted by hydrogen. 
As many apparently widely different embodi 

ments of this invention may be made without 
departing from the spirit and scope hereof, it is 
to be understood that the invention is not limited 
to the Specific embodiments hereof except as de 
fined in the appended claims, 

50 

I claim: 
1. A quaternary ammonium sulfone halide rep 

resented by the following formula: 

CR - 
CH-N-R-SOY 
R^k. 

wherein R represents a member selected from the 55 
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class consisting of alkyl radicals of less than 
eighteen carbon atoms, phenyl and benzyl radi 
cals, R represents a member selected from the 
class consisting of ethylene, phenylene and ben 
Zylene radicals, X represents an anion of a strong 
acid, and Y represents a halogen atom. 

2. The products of claim 1 wherein Y repre 
sents chlorine. . . 

3. A compound having the following general 
formula: 

(CHS)-N-CH-CH-SOC) 

4. A quaternary ammonium sulfone halide rep 
resented by the following formula: 

wherein R represents a member selected from the . 
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class consisting of ethylene, phenylene and ben 
zylene radicals, R1 and Ra represent alkyl radicals FOREIGN PATENTS 
containing less than eight carbon atoms, R3 rep- Number Country Date 
resents a member selected from the class consist- 116,642 Australia ---------- Feb. 25, 1943 
ing of alkyl radicals of less than eighteen carbon is 806,790 France ------------ Dec. 24, 1936 
atoms, phenyl and E. radicals, X represents 292,545. Germany ---------- June 14, 1915 

.."n strong acid, and Y reprents s - OER REFER ENCES 
5. The products of claim 4 wherein Y repre- Gabriel et al., Ber. Deut. Chem, vol. 44, pp 

sents chlorine. o 3628-3636 (1911). 
ADRTAN I. LINCH. 
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