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This invention relates to a process for produc 
ling highly efficient Sudsing, emulsifying and de tergent agents. 
More specifically the present case relates to an 

improved process for the preparation of water 
soluble salts of compounds of the following type 

R• CO-OR- SOO. 

where RCO is an acyl radical having eight to 
twenty-two carbon atoms and R1 is an alkylene 
or hydroxyalkylene radical having two to four 
carbon atoms. These salts possess wetting, 
Sudising and detergent power in hard water and, 
in accordance with my invention, are produced 
by the condensation of a salt of a higher fatty 
acid with a low molecular weight halogen sub 
stituted alkyl sulfonate in the presence of formy 
morpholine, an amide of formic acid and mor pholine having the formula 

CH 
N o 
C 

The present application is related to but dis 
tinguishes from my copending application Serial 
Number 387,985, now U. S. Patent 2,289,391, 
which concerns 8 method for the preparation of 
wetting, Sudising and detergent agents accord 
ing to which the above condensation reaction is 
conducted in the presence of amides volatiliz 
able at 8 temperature below that at which harm 
ful decomposition products are formed and 
which have the formula 

where R2 is alkyl, aryl or hydroxyalkyl, and Rs 
and R4 are radicals selected from the group Cor. 
sisting of hydrogen, alkyl, aryl, hydroxyalkyl and 
alkylene joined through an oxygen atom 
Rs 0. O *R4-) 

As in the case of Eny application Serial No. 
387,985, it is an object of the present invention 
to provide an improved method for the prepara 
tion of the above wetting, sudsing and detergent 
compounds so that the resulting reaction prod 
uct is freer of products of side reactions, con 
tains a higher proportion of the desired prod 
uct and may be used directly without purifica 
tion as a Washing agent of high efficiency in hard 
water if desired. 

H.co.ny 

it is a further object of my invention to pro 
vide a means whereby the above compounds 
can be manufactured economically and in good 
yields from soap and halo-alkyl metal sulfonates, 
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thus making unnecessary the use of the more 
costly fatty acid halides as starting materials. 
Other objects of my invention will be apparent 

from the following description. 
It is known that compounds coming within the 

classification above given, such as the sodium 
salt of the oleic acid ester of isethionic acid 
(C17H3CO-OCH4 -SO3Na) and the sodium Salt 
of coconut oil fatty acid (predominantly lauric 
acid) ester of 1,2-dihydroxy propane 3-sulfonic 
acid (CH33. COOCH-CHOHCHa-SO3Na) may 
be prepared by heating a soap of the fatty acid 
with a salt of the appropriate halogen substituted 
sulfonate, by heating the free fatty acid with 
the hydroxy alkyl sulfonate or by reacting the 
chloride of the fatty acid with the hydroxy alkyl 
sulfonate. Since both soap and fatty acids are 
cheaper reagents than the relatively costly acid 
chlorides, it is obviously advantageous to use 
these in preference to the chloride. However, 
ordinarily such reactions as that of soap with 
halo-alkyl sulfonate or the reaction of fatty 
acids with hydroxy alkyl sulfonates progress 
slowly even at temperatures in the neighborhood 
of 200 C. Consequently, in prior methods for 
producing detergent and sudsing agents of the 
type here under consideration from soap or free 
fatty acid, purification of the resulting product 
rf the condensation by crystallization from sol 
vents has been necessary for one of two reasons: 
Either the product contains unreacted harmful 
soap because of too short a time of reaction or 
too low a reaction temperature, or the product 
contains harmful by-products, including decom 
position products and dark colored materials, be 
cause of too long a reaction time or too high R. 
reaction temperature. In either case the in 
nitrity is detrimental to the performance of the 
product as a cleansing agent, and as far as I 
am aware there is no happy medium in which to 
operate and obtain an active product resistant 
to hard water and acids without subjecting the 
reaction product to expensive and time consum 
ing purification, including crystallization from a 
suitable solvent. 
In accordance with the present invention, the 

reaction between the soap and the halogen sub 
stituted sulfonate is brought nearer theoretical 
completion by the use of a reaction medium con 
sisting essentially of formyl morpholine, there 
by producing a product containing Only incon 
sequential quantities of unreacted soap. In ada 
dition, the use of the formyl morpholine reaction 
medium materially reduces the time and tem 
perature of reaction necessary to bring about 

  



2 
suitable formation of the desired product and 
this also gives an improved result since reduction 
in reaction time and temperature reduces de 
composition and the formation of by-products 
which are detrimental to the performance of the 
material as a Washing agent in hard water. 

For some purposes the formyl morpholine need 
not be removed from the product before use. If, 
however, purification is desired, it may be ac 
complished easily and readily merely by volatiliz 
ing the formyl morpholine under pressure condi 
tions such that temperatures substantially above 
175 C. are not required, and separating the 
formyl morpholine by methods known in the art. 
Crystallization from a solvent is unnecessary, 
and attendant disadvantages such as loss of 
yield and costly operation are therefore avoided. 
The highly advantageous action of the formyl 

morpholine in the preparation of detergents of 
the type herein referred to is not due solely to 
any Solvent action which the formyl morpholine 
may have, because I have found that ethylene 
glycol, which is an excellent solvent for both, re 
actants, does not function in the same manner as 
the amide used herein, but in contrast thereto 
results in a lower yield of a reaction product 
which is contaminated so highly with unreacted 
soap and other di?trimental impurities that puri 
fication by crystallization from a solvent is es 
sential in order to obtain an efficient wetting, 
sudsing and detergent agent. Apparently the 
formyl morpholine possesses a characteristic or 
combination of characteristics such as a cata 
lytic effect in combination with a solvent effect, 
making this compound especially suitable for the 
purpose at hand. 

In the preferred practice of my invention the 
fatty acid soap is heated with the halogen sub 
stituted sulfonate in the presence of a sufficient 
amount of formyl morpholine to effect the for 
nation of a fluid reaction mix at elevated tem 
perature. Oncer such conditions a substantial 
part of the reactants is in solution. After the 
reaction has reached substantial completion, as 
may be determined for example by titration of 
a sample of the mix for ionic halogen, the reac 
tion medium may be renoved by distillation from 
the mixture under pressure conditions that per 
mit the use of a temperature below that at which 
the reactants or products decompose. The resi 
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due consists predominantly of the desired deter 
gent product and is sufficiently active in sudsing 
and detergerit power that it may be used directly 
without further purification in washing or laun 
dering operations. Of course purification from 
a solvent may be effected if desired. 
My invention will be more clearly understood 

from the following example in which specific 
conditions of operation are set forth. However, 
the invention is not limited to these specific con 
ditions, as more particularly pointed out hereign 
after. 

Eacample.-45 parts of dry sodium soap derived 
from coconut oil are mixed with 39.3 parts mon 
Ochlorhydrin sulfonate and 100 parts formy 
morpholine in a reaction vessel which is not at 
tacked by the reactants, such as a glass-lined 
vessel for example. The mixture is heated, with 
stirring, at 140 to 150° C. for two hours, after 
which most of the formyl morpholine is re 
moved by distillation at 45° C. under vacuum. 
The product dissolves to a perfectly clear solu 
tion in hot or cold hard water and possesses ex 
cellent sudsing and detergent characteristics. 
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2,842,568 
In the above example, I have shown how my 

invention may be practiced with commonly oc 
curring materials. However, while this example 
may express probably the most practical way of 
carrying out my process, other materials may be 
employed. For example, other soaps than coco 
nut oil soap such as oleic acid soap and soaps of 
other fatty acids individually and in admixture 
having eight to twenty-two carbon atoms, may 
be employed. Thus, if desired, the stearates, 
palmitates or myristates, or soaps from any of 
the natural occurring vegetable and animal fats 
and oils may be used. Also, it should be noted 
that in addition to alkali metal soaps, alkaline 
earth metal soaps such as calcium and mag 
nesium soaps, or even some heavy metal soaps, 
may be used provided the metal is such that it 
readily combines with the halogen of the halogen 
substituted sulfonate to produce a neutral salt, 
and provided that the metal does not form an 
insoluble salt with the condensation product. 

In the example I have shown the use of a 
chlorine substituted sulfonate because this deriv 
ative is readily available or easily prepared. 
However, a sulfonate substituted with any other 
halogen, such as bromine, may be employed with 
equal ease without departing from the spirit of 
the invention. 
The kind of metal ion in the halogen substi. 

tuted Sulfonate salt is relatively unimportant as 
long &s the detergent agent, that is, the conden 
sation product, is water soluble. . Thus, for ex 
ample, the alkali metals sodium and potassium, 
and the alkaline earth metals calcium and mag 
nesium, may be employed since they form sal 
which are soluble in hard water. 
The intermediate sulfonates, that is, the halo 

gen substituted sulfonates coming within the 
scope of the present invention, are those ali 
phatic compounds having two to four carbon 
atoms as above stated. Thus the following com 
pounds, in addition to the monochlorhydrin 
Sodium sulfonate given in the example, may be 
employed: the sodium and potassium beta 
methyl monochlorhydrin sulfonates, sodium 
chlorethyl sulfonate, salts of chloro olefin sul 
fonic acids such as 2, chloromethyl propene 
Sodium sulfonate, and others which will be read 
ily apparent to those versed in the art. 
The preferred temperature range for conduct 

ing the condensation reaction is 140 to 150° C. 
but of course the condensation may be carried 
out attemperatures outside of these limitations. 
For example, some reaction is evident at tem 
peratures as low as 130° C. and such low tem 
peratures may be fully sufficient in some in 
stances. Of course temperatures higher than 
150 C. may also be employed, but temperatures 
Substantially above 175 C. are usually unneces 
sary and may even be harmful since such high 
temperatures favor decomposition and the pro 
duction of undesirable by-products. 
The amount of formyl morpholine which 

should be employed is not very critical. In my 
work I have found that amounts as small as 
one half the weight of the mixture of soap and 
halogen substituted sulfonate may be employed, 
but ordinarily I prefer to use an amount of reac 
tion medium which is at least equal to the com 
bined weights of the soap and sulfonate. Of 

s 

course the amount employed may be much larg 
er, even four to six times the weight of the reac 
tants, if such usage is desired. An excess is not 
harmful. 
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Having thus described my invention, what I 

claim and desire to secure by Letters Patent is: 
1. In the process of producing a wetting, suds 

ing and detergent agent of the general formula 
R. CO: OR1 -SO3Me 

where R CO is the acyl radical of a fatty acid 
having eight to twenty-two carbon atoms, R1 is 
a radical selected from the group consisting of al 
kylene and hydroxy alkylene radicals having two 
to four carbon atoms, and Me is a metal form 
ing a water-soluble salt, the step which consists 
in condensing a metal salt of a fatty acid having 
eight to twenty-two carbon atoms with a halo 
gen substituted sulfonate of the general formula 

X-RSOMe 

wherein X is halogen and Ri and Me are as above 
indicated, in the presence of formyl morpholine. 

2. In the process of producing a wetting, suds 
ing and detergent agent of the general formula 

R• CO: OR SO3Mile - 

where RCO is the acyl radical of a fatty acid 
having eight to twenty-two carbon atoms, R1 is 
a radical selected from the group consisting of 
alkylene and hydroxy alkylene radicals having 
two to four carbon atoms, and Me is a metal 
forming a water-soluble salt, the step which con 
sists in condensing a metal salt of a fatty acid 
having eight to twenty-two carbon atoms with 
a halogen substituted sulfonate of the general 
formula 

X-R-SCAte 

wherein X is halogen and Ri and Ae are as 
above indicated, at a temperature not substan 
tially above 15 C. and in the presence 
morpholine, 

of formy 
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3. In the process of producing a wetting, suds 

ing and detergent agent of the general formula 

where R, CO is the acyl radical of a fatty acid 
having eight to twenty-two carbon atoms, R1 is 
a radical selected from the group consisting of 
alkylene and hydroxy alkylene radicals having 
two to four carbon atoms, and Me is a metal 
forming a water-Soluble salt, the steps which 
consist in condensing a metal salt of a fatty acid 
having eight to twenty-two carbon atoms with 
a halogen substituted Sulfonate of the general 
formula, 

X-RSO3Me 
Where X is halogen and R1 and Me are as above 
indicated, in the presence of formyl morpholine, 
and distilling off the formyl morpholine at a 
temperature not substantially higher than 175' 
C. . 

4. The process of claim 1 in which the halo 
gen substituted sulfonate is a monochlorhydrin 
sulfonate. 

5. The process of claim 1 in which the fatty 
acid salt is sodium coconut oil soap and the 
halogen substituted sulfonate is monochlorhya 
drin Sodium sulfonate, 

6. The process of claim 1 in which the fatty 
acid Salt is sodium oleate and the halogen sub 
stituted sulfonate is monochlorhydrin sodium 
Sulfonate. 

7. The process of claim 1 in which the halogen 
substituted sulfonate is a beta methyl mono 
chlorhydrin sulfonate. 

8. The process of claim in which the fatty 
acid salt is sodium coconut oil soap and the 
halogen Substituted sulfonate is beta methyl 
monochlorhydrin sodium sulfonate. 
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