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The present invention relates to novel sur-
face active agents and more particularly, it relates
to surface active agents having marked wetting
properties, as well as other desirable properties,
comprising a new type of chemical substance,
namely, the water-soluble salts of an aroyl sulpho
propionic acid ester as more fully described here-
inafter. This application is a continuation in
part of application Serial No. 625,438, filed No-
vember 2, 1945, and now abandoned.

The principal object of the invention is to
provide surface active agents having outstand-
ing wetting properties, which agents may be used
wherever such properties are desired, for ex-
ample, in processing textile fibres and fabrics,
leather, paper, and other fibrous materials, in
cleaning processes, such as general household
cleaning, material cleaning, dishwashing, and
the like, and in frothing, emulsifying, emulsion
breaking, - flotation, and other processes. The
agents are especially useful to increase the wa-
ter-absorptivity of fibrous or other materials and,
therefore, the wetting agents of the invention
may advantageously be used in the kier boiling
of cotton, in the scouring of wool, in the boiling-
off of rayon,.in dyebaths, in the production of
“Sanforized” cotton in the fat-liquoring of leath-
er, in the freatment of paper, and the like.

Other objects, including the brovision of a
novel. method of producing the wetting agents
of the invention, will be apparent from a con-
sideration of the specification and the claims.

As indicated above, the wetting agents of the
present invention comprise the water-soluble
salts of certain aroyl sulpho propionic acid benzyl
esters, the aroyl radical being defined as a radical
of the type RCO— where R is an aryl radical of
the type hereinafter set forth.

The surface active agents of the present in-
vention are represented by the formula:

R,g—j—(”:—o cm@é

oM

where R: is an aryl group selected from the
group consisting of phenyl; monochlorophenyl;
monoalkyl phenyl and monoalkyl monochloro-
phenyl; the alkyl groups of which contain from
1 to 9 carbon atoms; monoalkyl tolyl, the alkyl
atoms; phenyl phenyl; phenyl chlorphenyi;
cyclohexyl ' phenyl; cyclohexyl chlorphenyl;
naphthyl; - monochloronaphthyl; methyl naph-
thyl and tetrahydronaphthyl; where R is se-
lected from the group consisting of hydrogen
and alkyl groups containing from 1 to 5 carbon
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atoms; where Rs is selected from the group con-
sisting of hydrogen and alkyl groups contain-
ing not more than 2 carbon atoms; the total
number of carbon atoms in Rz plus Rs being
no more than 5 and the total number of carbon
atoms in Rz plus Rs plus any alkyl group on _
the aryl nucleus, Ri, being no more than 10 ; Where.
B is an ethylene group; and where M is a cation
providing water-solubility to the product.

In the above formula, no attempt has been
made to indicate to which of the two carbon
atoms in the ethylene (B) group the sulpho
group (—S8O03—M) is attached. The most prac-
tical chemical processes, however, for introduc-
ing the sulpho group into: this ethylene linkage
are believed to produce mixtures rather than
pure alpha or pure beta derivatives. General-
ly, while the alpha derivative is believed to pre-
dominate, the location of the sulpho group is
immaterial since it must exert a similar hydro-
philic action on the molecule either in the alpha
or the beta position, and it is to be understood
that both the alpha and beta compounds and
mixtures thereof are within the scope of the in-
vention.

As pointed out in connection with the formula,
M is a cation rendering the compound water-
soluble, for example, an alkali metal such as
sodium or potassium, the ammonium radical, and
the like.

The products of the present invention thus
embody not only an aroyl group but also a
definite number of “exterior” or “external” car-
bon atoms in the various R groups. As stated,
these external carbon atoms must total no more
than 10. Some or all of the external carbon-
atoms may be provided by Re, that is by an alkyl
group containing not more than 5 carbon atoms
and attached to the benzyl group or by Rz and
Rz (totalling no more than 5 carbon atoms)
when two alkyl groups are attached to the benzyl
group. Some or all of the external carbon atoms
may be provided by a substituted alkyl group or
a substituted alkyl group and a methyl group
attached to the aryl nucleus, and as indicated,
these substituted groups may be an alkyl group
containing from i to 9 carbon atoms when R
is monoalkyl phenyl or monosalkyl monochlor-
phenyl or a methyl group and an alkyl group
containing from 1 to 8 carbon atoms as when
R1 is monoalkyl tolyl. = Itis relatively immaterial
from the standpoint of the present invention
whether any of the various alkyl groups men-
tioned is a straight or branched chain alkyl
group. A chlorine atom may also be attached
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to the phenyl or naphthyl nucleus (as when Ri
is  chlorphenyl, monoalkyl monochlorophenyl,
phenyl chlorphenyl, cyclohexyl chlorpheny! or
monochloronaphthyl) without altering the prop-
erties of the compound significantly. Since
no one alkyl group attached to the phenyl nucleus
when R1 is monoalkyl phenyl or monoalkyl mono-
chlorophenyl contains more than 9 carbon atoms,
and since the total number of carbon atoms in
R: plus Rs is no more than 5, and the total num-
ber of “external” carbon atoms on tiie compound
totals no more than 10, for each aryl group (Ri)
employed, there is a definite range of carbon
atoms that may be present in the groups: (Ra or
Rz plus Ra) attached to the benzyl group and
vice versa. For example, if there are no alkyl
groups atiached to the aryl nucleus (i. e. R1 is
phenyl, monochlorophenyl, phenyl phenyl; cyclo-
hexyl phenyl, naphthyl, monochloronaphthyl
or tetrahydronaphthyl) the number of carbon
atoms supplied by the alkyl group Rz (Rs being
hydrogen) or the alkyl, groups Rz and Ra must
be no more than 5; while if, for example, a nonyl
group is attached to the aryl nucleus (. e. Ra
is nonylphenyl or nonylchlorphenyl) Rs is limited
to hydrogen and Re is limited to hydrogen or a
methyl group.

While numerous specific compounds may be
prepared by the methods hereinafter described
corresponding to the formula given for the com-
pounds of the invention, they will possess marked
wetting properties, making them available for
use as surface active agents in the various in-
dustrial fields. 'This is because such compounds
embody the basic structure hereinbefore set forth
and contain external carbon atoms within the
stated limits, and the specific examples herein-
after set forth demonstrate the fact that such
compounds. possess marked wetting properties.

The compounds of the invention possessing
wetting properties to the highest degree are those
corresponding to the formula:

[¢] (“) . Re
RJLI[;—U—OCECEE
SO;M Rs

where R; is monoalkyl phenyl, the alkyl group of
which eontains from 1 to 5 carbon atoms; where
R2 is an alkyl group containing from 1 te 5 car-

bon atoms: where Rz is hiydrogen; where B and ;

M are as stated above, and where the total num-

ber of carbon atoms in Rz plus the alkyl group

attached to R: is from 6 to 8. To put it an-

other way, the compounds of the invention pos-

sessing wetting properties to the highest degree
may be represented as follows:

R 0 0

DS R
403M )

where R is an alkyl group containing from 1 to
5 carbon atoms; where Rz is an alkyl group con-
taining from 1 to 5 carbon atoms; where the
number of carbon atoms in R plus Rz is from
6 to 8, and where B and M are as stated. Pref-
erably, R contains 3 to 4 carbon atoms, Rz con-
tains 8 to 4 carbon atoms, and M is sodium.
The products of the invention may be readily
and economically prepared by condensing the
desired aryl derivative reactive in a Friedel-
Crafts acylation type of reaction, with the an-
hydride of a four carbon atom dicarboxylic ali-
phatic acid, i. e. maleic anhydride or succinic

anhydride; esterifying the resulfing acid; and
then converting the ester into the sulpho deriva-
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tive, as will be further discussed hereinafter.
Another, but not preferred, method of préeparing
the products of the present invention is by con-~
densing a half ester-half acid chloride of the
four carbon. atom dibasic acid with the aryl de-
rivative to provide the ester, and then.convert-
ing the ester into the sulpho derivative.

In preparing the aroyl derivative, the desired
aryl derivative furnishing not only the aryl
nucleus, but also any substituted alkyl group, is
reacted by a Friedel-Crafts acylation reaction
with a molar equivalent of the anhydride. The
aryl derivative may be cbtained from any source,
for instance from -coal tar, petroleum, or from
synthetic processes. For example, in the case

-of alkylated phenyl derivatives, these may be ob-

tained by condensing benzene with an alkyl
halide.or ‘with an aliphatic olefin by a prelimi-
nary Friedel-Crafts alkylation reaction.

Examples of the gryl derivatives that may be
used in the preparation of the aroyl derivatives
in accordance with the present inventions are:
benzene; monochlorobenzene; the monealkyl
benzenes such as toluene, isopropyl benzene
(cumene), secondary bubyl lbenzene, n-butyl
benzene, amyl benzene, hexyl benzene, n-octyl
benzene, 2-octyl benzene, 1-methyl 1-ethylamyl-
benzene, nonyl benzene, 1-propyl 1-methylamyl~
benzene, and the . like; the monoalkyl toluenes
such as xylene, methyl isopropyl benzene (cy-
mene), secondary butyl toluene, octyl toluene,
and the like; the monoslkyl monochlorobenzenes
such as chlorotoluene, chlorocumene, secondary
putyl chlorobenzene, nonyl chlorobenzene, and
the like; phenyl benzene, phenyl chlorbenzene,
cyclohexyl benzene, and cyclohexyl chiorbenzene,
naphthalene, monochlorenaphthalene, methy!
naphthalene and tetrahydronaphthalene.

The anhydride of the four carbon atom dicar-:
boxylic aliphatic acid may be the unsaturated
maleic anhydride or the saturated succinic an-
hydride. When maleic anhydride is employed,
the aroyl compound prior to sulphonation is an
aroyl acrylic acid ester. Upon sulphite addition,
the double bond is saturated and the product is-a
water-soluble salt of a aroyl sulpho propionic acid
ester, wherein the SOsM group-has become. at~
tached. to one of the carbon atoms of the
— CH=CH— group, and: 2 hydrogen atom.to the -
other. In the case of succinic anhydride, the
aroyl derivative of proprionic acid is formed as
g result of the Friedel-Crafts reaction and a hy-
drogen atom attached either to the alpha or beta
carbon atom must be substituted by the sulpho
group, as hereinafter described.

The reaction between the aryl derivative and
and the anhydride to form the corresponding
aroyl acrylic or propionic acid is brought about,
as has been stated above, by a Friedel-Crafts
acylation reaction, and any of the various ex-
pedients used in that type of reaction may be em-
ployed in the production of the aroyl compound.
Advantageously, the condensation is brought
about by condensing the aryl derivative with ap-
proximately a molar equivalent of the anhydride
in a suitable solvent with anhydrous or substan-
tially anhydrous aluminum chloride. While the
solvent employed miay, in the case of relatively
low boiling phenyl derivatives, be an excess of the:
phenyl derivative, the use of a suitable inert sol-
vent: such as carbon disulphide, orthodichloro-
benzene, methylene chloride, ethylene chloride,
and tetrachloroethane is preferred.

The: aryl derivative and the anhydride may
be mixed with the solvent and the aluminum
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chloride added thereto, preferably gradually over
& period of time, or the aryl derivative may be
mixed with a portion or all of the aluminum chlo-
ride and the anhydride and solvent may then
be added, preferably gradually, followed by the
addition of further amounts of aluminum chlo-
ride if required. Other procedures for bringing
together the aryl derivative, the anhydride, the
solvent, and the aluminum chloride may of course
be used, if desired. For example, the aluminum
chloride, anhydride, and solvent may be mixed
and the aryl derivative gradually added thereto.
The reaction, at least at the start, is exothermic
and hydrogen chloride is evolved as the reaction
proceeds. The reacting mixture is generally
maintained at a temperature in the range from
about 20° C. to about 65° C. by cooling at the

start and by heating subsequently if necessary,

and it is advantageous to agitate the mixture dur-
ing the reaction.

When the condensation is completed, which
may be determined by cessation of the evolu-
tion of the hydrogen chloride, the mass may be
boured into ice, water, and a small amount of
mineral acid, keeping the mass cold as is the
usual practice in the type of reaction, and the
mixture may be agitated until the aluminum
chloride complex is decomposed. The condensa-
tion product which is in solution in the solvent
may then be separated from the aqueous phase
and washed with water and mineral acid to re-
move the salts of aluminum.

The aroyl acrylic or propionic acid may be iso-
lated by either extracting it from the solvent
with a warm 5% soda ash solution or by remov-
ing the solvent by distillation. The acid may be
purified by disolving it in a solution of a suitable
alkali, such as soda ash, filtering to remove any
insoluble material and precipitating the acid by
the addition of mineral acid.

In one procedure, the aryl derivative is dis-
solved in an inert solvent and about one molec-
ular equivalent of maleic anhydride is added to
the solution. The mixture is heated to a tem-
perature at which the aluminum chloride com-
plex remains dispersed, for example, to about
40° C., and is maintained between that temper-
ature and about 50° C. during the reaction. The
aluminum chloride (about 2 molecular equiva~
lents) is added gradually, for example, in por-
tions during the reaction, and the mass is agi-
tated during the reaction. When the reaction is
complete, which may require several hours—ifor
example six hours—the aluminum chloride com-
plex is decomposed and the acid isolated as above
described.

In a more preferred procedure, the aluminum
chloride, anhydride, and a chlorinated solvent
are mixed, and the mixture is agitated and be-
comes uniform. The aryl derivative is grad-
ually added at a temperature between about 40°
C. and about 50° C., and after the addition is
completed the mixture is stirred for g short
period at a temperature between about 40° C.
and about 60° C. The aluminum chloride com-
plex is decomposed and the acid isolated as
above-described.

The aroyl acrylic or propionic acid is esteri-
fied with a compound providing the desired
benzyl group, and the resulting bengzyl ester is
then converted to the sulpho derivative, The
ester of the acid may be prepared by any of the
suitable esterifying reactions.

In one type of method, the ester may be formed
by reacting the acid with one molecular equiva-
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lent of the benzyl alcohol containing the Ra and
R3’'groups as described corresponding to the ben-
zyl ester desired in the presence of a solvent and
an esterifying catalyst such as concentrated sul-
bhuric acid, benzene- or toluene-sulphonic acid.
Preierably, the solvent is one which like toluene,
boils slightly above the boiling point of water.
The mixture of the aroyl acrylic or propionic
acld, the benzyl alcohol, the solvent and the
esterification catalyst are boiled and the water
formed by the esterification reaction is removed.
After the esterification reaction has been com-
pleted, -the ester, which is in solution in the sol-
vent, may be washed with water, followed in
some cases by dilute-alkali to remove ‘any uncon-
verted acid and the traces of catalyst. The ester
may be isolated by removing the solvent by steam
distillation at atmospheric pressure, or by evapo-
ration-in vacuo.

In another and preferred type of esterification
brocedure, the benzyl ester of the aroy] acrylic
or propionic acid may be obtained by dissolving
the acid in a solvent such as toluene, benzene,
isopropanol, ethanol, butanols, acetone, methyl
ethyl ketone, dioxane, carbon tetrachloride, and
the like. The acid is then converted into a salt
and the desired benzyl ester formed by reaction
with benzyl chloride or the appropriate alkyl-
ated benzyl chloride containing the Rz group or
the Rz and Rs groups as described. In such a
process, the salt is advantageously formed by
the addition of a slurry of soda ash in water,
and in such a case, foaming oceurs due to the
evolution of carbon dioxide, and the mass may
become thick and may have the appearance of
a clear gel. The reaction between the salt of
the acid and the benzyl chloride is slow and
refluxing for a number of hours is generally re-
quired. When the esterification has been com-
pleted, the precipitated salt is filtered off or
washed out with water and the benzyl ester is
obtained upon removal of the solvent by steam
or vacuum distillation.

The aroyl acrylic or propionic acid benzyl ester
may be converted into the sulpho derivative by
any process by which the —SO:—M group may
be attached to one of the carbon atoms of the
vinylene or ethylene chain of the acrylic or pro-
pionic acid ester. Preferably, when an aroyl
acrylic acid ester ig employed, the sulphonation
is brought about by reacting the ester with a
bisulphite such as sodium, potassium, or ammo-
nium bisulphite. In the sulphonation reaction,
the ester is mixed with the bisulphite dissolved in
water or other solvent, for example, a, mixture of
equal parts of water and ethyl alcohol. The bi-
sulphite employed is sufficient to convert the ester
into the sodium or other salt of the sulphonic
acid, the use of a slight excess of the bisulphite
often being advantageous. The mixture is advan-
tageously heated in a closed container equipped
with an agitator until the ester becomes com-
pletely soluble in water. The temperature of
heating will depend on the particular ester being
treated and usually a temperature between about
80° C. and 110° C. will be employed, and in many
instances it will be desirable to heat the mixture
to boiling. 'The ester is rendered completely solu-
ble in water by this treatment and the product
formed is the sulphonic acid salt of the cation
of the bisulphite. Thus, as stated in connection
with the formula, —M may be any cation which
brovides water-solubility, for example, an alkali
metal ion, ammonium radical, or the like.
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. Referrmg to the saturated aroyl prop1onic acid
ester, it may be first converted into a- halogenated
derivative, for example, -a ‘bromo compound
prior to sulphona’mon In such conversion proc-
ess, the ester is advantageously dlSSOlVed in a
selvent -and a small amount of a halogenatmg
cabalyst such as phosphorus trlchlorlde 15 added
The halogen, for example, bromine, is then
brought into contac1; w1th the solution, for in-
stance, by adding llquld bromine drop-by drop
to-the solutmn Hydrogen halide is hberated and
the reation is -completed in a short time. The
halogenated der1vat1ve is isolated by evaporatlon
of the-solvent. The halogenated derivative thus
prepared may then e sulphonated by reactmg
the -halogen- derivative with a sulphite, for ex-
ample, sodium or potassium-sulphite, to replace
the halogen atom of the compound with the
—803—M -group. Advantageously, the react1on
is brought about by refluxing an aqueous le-
ture of the 1eactants until the react1on has pro-
gressed to completmn As in the case of the
products obtained by the prev1ously descrlbed
method of sulphonation, the sulphonated product
may be provided with the desired cation repre-
sented by M.

In-order to illustrate the 1nvent10n further, the
following spécific examples are given for the
preparation of the compounds of the present
invention. The same. general procedure was em-
ployed in preparing the compounds of the exam-
ples, and is illustrated in Example 1. To avoid
repetition of the details-of ‘the procedure, each of
the remaining examples is set forth generally
with refererice back to the method of Example 1.
In each case, a measure of the compound’s sur-
face. activity is given by showing wetting speeds
at various concentrations in water determined by
the time required toc wet out a: 5 gram skein of
raw cotton yarn. at 1060° F. according to the
standard Draves method:

EXAMPLE 1

Preparation of the sodium salt of the isopropyl
benzyl ester of secondury butyl benzoyl sulpho:
propionic acid

A. PREPARATION OF SECONDARY BUTYL BENZOYL.

ACRYLIC ACID
A miKture of 105 3. of aluminum chloride, 49

g. of'maleic anhydride, and 90 ml. of 1,2~ dichloro--

ethane was stirréd for 10 minutes. 67 g. (.5 mol)

of secondary hutylbenzene was added over a

period of 15 minutes to the v1g0rously stirred

mixture. The reactants were kept co0l by im=-
mersion of the reaction flask in a bath of cold
water. Agitation was continued for 90 minutes:
after addition of all ‘the secondary butylhenzene..

The stirring ‘was stopped and 500 g. of crushed.

ice was added. The mixture was stirred cautious~

1y-and 100 ml. of 66% sulphuric acid and 50 'ml.

of isopropyl aleohol were then added. The mix=-

ure was stirred an addifional 90'minutes, poured.

into a separatory funneland the lower layer re-

moved. The solution of secondary butyl benzoyl-
acrylic acid was washed twice by stirring for 30
minutes with 50 ml. of 66% sulphuric acid and 50
ml. of water, followed by removal of the loweér
layei. The yield was 112g. or 96.5% of the theo-
retical amount.
B. PREPARATION OF THE SODIUM SALT OF
SECONDARY BUTYL BENZOYL ACRYLIC ACID

T the solution of the butyl benzoyl acrylic:
acid (approx1mately .49 mol) prepared above,
26.5 g. (.25 mol) of Sodiii carbonate disgolved i
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water (60 ml) was added slowly with' stiFring,
A;fter 2 half hour, the stifring was dlscontlnued
Approxnnately 19 of the dcid Temainéd unnet-
tralized.
Q. ‘FORMATL)[O\I' 6F THE ISOPROPYL BENZYL ESTER
‘To 25 miol of the sodiumt salt of tire 'butyl
henzoyl dcrylie acid: was ‘added - 95 1ol (43:178.)
of 1sopropyl penzyl chlonde Approxnnately 100
ml. of isopropyl aléohol was added and the mix-
ture refluxed for 24 hours. The 1sopropyl Flcohol
was removed by" decantatwn from the -sodium
chioride formed in the reactlon Ethylene chio-
ridé was ‘added to’ a1d in the decantatlon The
solutlon was héated undér- réduéed pr re -to
jFemove all water and solvent The- temperatule
wis allowed to reach 120° C. durmg this distitia-
tion. 'THe isopiopyl benzyl ‘ester was then cooléd
pefors sulphonation.

D. SULPHONATION OF SUI SUBSTITUTED BENZYL

To the 1somopyl henzyl estel prepared above
was -added .25 mol of sodium bisulphite d1ssolved
in water (70 mi.). The mixture was heated w1th
sturrmg until sulphonatmn took place ab 103 C.
The stirred mixture was maintained at this tem-
perature for-an additional half hour. Any water
which had heen removed by d1stlllatlon during
the reaction was replaced and 16'mi. cf 1sopropy1
alechol was added. The s01ut1on was- poured into
a separatory funnel but 1o separatlon occurred.

The clear solution of the sulphonated ester was
amiber in color. The amount of active 1ngred1ent
present was determinéd and sevetral Draves tests
were performed at various concentrations. The
Wettmv speed at a concéntration of 0.1% was

only 3 seconds.

Other wWateér-goluble salts instead of the sodium

galfs, such as the potassmm or ammomum salts
may he prepared by employmg potass1um or am-
monium bisulphite in the above procedure in
place of sodium b1°ulph1te "Thése other watel-
soluble salts 'é*’{'mblt strong surface- active proper-
t1es and may He used in a mannér similar to the

In the followmg exarn‘:zles, the soditim salt of
the benzoyl sulpho ‘propionic acid ‘esters is ple-
pared but” a8 prewously set forth, othér waier-
soluble salts §uich as the potassium or the am-
monium salts§ may bé prepared by analogous pro-
cedures.

EXAMPLE 2

The salt of the’ methyl bénzyl ester of’ “heénzoyl
stilpho propionic “deéid was prepared, followmcr
the procedure of Example 1, by firs condensing
beénzéne with maleic anhydrlde ThHe benzoyl
acrylic acid thus formed was convertad to its so-
dinm salt and esterified by reaction with methyl
benzyl chlorlde and the resulting: ester was re-
acted with sodium bisulphite to form the sulpho
derivative. At a ¢onicentration of 0.1%, the com-
pound gave Q- Wettmg speed of 300 seconds, and
at 025 % a-welfing speed of 40'seconds.

‘EXAIVIPLE 3

The salt of the methyl butyl benzyl ester of
hénzoyl sulpho propionic acid was prepared fol-
16wing the proceédure of Examble 1, by “first con-
densing benzéne Wwith malei¢ anhydride. The
hénzoyl acrylic aéid thus' formed ‘was converted
to its'soditim salt and ésterified with methyl butyl
benzyl chloride, and the resilting éster was re-
acted with Sodiur o1sulph1te to form the sulpho
demvatwe Atg eoncentration 6f 0.1%, the com-
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. pound gave a wetting speed of 120 seconds and
.-at a concentration of 0.25% a wetting speed of
"40 seconds.

EXAMPLE 4

The salt of the amyl benzyl ester of chlor-
benzoyl sulpho propionic acid was prepared, fol-
lowing the procedure of Example 1, by first con-
densing monochlorbenzene  with maleic anhy-
dride. The chlorbenzoyl acrylic acid thus formed
was converted to its sodium salt and esterified
with amyl benzyl chloride, and the resulting ester
was reacted with sodium bisulphite to form the
sulpho derivative. The compound gave g wet-
ting speed of 50 seconds at g concentration of
0.1% and a wetting speed of 19 seconds at a con
centration of 0.25%.

EXAMPLE 5

The salt of the benzyl ester of. toluoyl sulpho
propionic acid was brepared, following the pro-
cedure of Example 1, by first condensing toluene
with maleic anhydride. ‘The toluoyl acrylic acid
-thus formed was converted to its sodium salt and
esterified with benzyl chloride, and the resulting
ester was reacted with sodium bisulphite to form
the sulpho derivative. The compound gave g
wetting speed of 100 seconds at a concentration
of 0.1% and a wetting speed of 20 seconds at a
. concentration of 0.25%.

EXAMPLE 6

The salt of the benzyl ester of ethyl benzoyl
sulpho propionic acid was prepared, following the
procedure of Example 1, by first condensing ethyl
benzene with maleic anhydride. The resulting
ethyl benzoyl acrylic acid was converted to its
sodium salt and esterified with benzyl chloride,
and the resulting ester was reacted with sodium
bisulphite to form the sulpho compound. The
compound gave a wetting speed of 60 seconds at 3,
concentration of 0.2%.

EXAMPLE 7

The salt of the benzyl ester of sec-butyl chlor-
benzoyl sulpho propionic acid was brepared, fol-
lowing the procedure of Example 1, by first con~
densing sec-butyl chlorbenzene with maleic an-
hydride. The resulting sec-butyl chlorbenzoyl
acrylic acid thus formed was converted to its S0~
dium salt and esterified with benzyl chloride, and
the resulting ester was reacted with sodium bi-
sulphite to form the sulpho derivative. The com-
pound gave a wetting speed of 25 seconds at g
concentration of 0.1%. '

EXAMPLE 8

The salt of the isopropyl benzyl ester of methyl
benzoyl sulpho propionic acid was prepared, fol-
lowing the procedure of Example 1, by first con-
densing methyl benzene with maleic anhydride.
The resulting methyl benzoyl acrylic acid was
converted to its sodium salt and esterified with
isopropyl benzyl chloride, and the resulting ester
was reacted with sodium bisulphite to form the
sulpho derivative. The compound gave a wetting
speed of 16 seconds at a concentration of 0.1 %.

EXAMPLE 9

The salt of the methyl benzyl ester of sec-butyl
benzoyl sulpho propionic acid was brepared, fol-
lowing the procedure of Example 1, by first con-
densing sec-butyl benzene with maleic anhydride:
The sec-butyl benzoyl acrylic acid thus formed
was converted to its sodium salt and esterified
with methyl benzyl chloride, and the resulting
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ester was reabted with sodium bisulphite to form
the sulpho derivative. The compound gave a wet-
ting speed of 15 seconds at a concentration of
0.1%. )

EXAMPLE 10

The salt of the methyl benzyl ester of amyl
henzoyl sulpho propionic acid was prepared, fol-
lowing the procedure of Example 1, by first con-
densing amyl benzene with maleic anhydride.
The amyl benzoyl acrylic acid thus formed was
converted to its sodium salt and esterified with
methyl benzyl chloride, and the resulting ester
was reacted with sodium bisulphite to form the
sulpho derivative. The compound gave a wetting
speed of 11 seconds at a concentration of 0.1%
and-a wetting speed of 2 seconds at a concentra-
tion of 0.25%. :

EXAMPLE 11

The salt of the amyl benzyl ester of toluoyl
sulpho propionic acid was prepared, following the

.procedure of Example 1, by first condensing tolu-

ene with maleic anhydride. The toluoyl .acrylic -
acid thus formed was converted to its sodium
salt and esterified with amyl benzyl chloride, and

“the resulting ester was reacted with sodium bi-

sulphite to form the sulpho derivative. The com-
pound gave a wetting speed of 25 seconds at a
concentration of 0.1% and a wetting speed of 8
seconds at a concentration of 0.25%. o

EXAMPLE 12

The salt of the isopropyl benzyl ester of iso-
propyl benzoyl (cumenoyl): sulpho propionic acid
was prepared, following the procedure of Exam-
ple 1, by first condensing cumene with maleic
anhydride. - The cumenoyl acrylic aecid thus
formed was converted to its sodium salt and es-
terified with isopropyl benzyl chloride, and the
resulting ester was reacted with sodium bisulphite
to form the sulpho derivative. The compound
gave a wetting speed of 3 seconds at a concentra-~

-tion of 0.1%.

EXAMPIE 13
The salt of the isopropyl benzyl ester of sec-
butyl benzoyl sulpho propionic acid was prepares®
following the procedure of Example 1, by first
condensing sec-butyl benzene with maleic’ an-
hydride. The sec-butyl benzoyl acrylic acid thus
formed was converted to its sodium salt and es-

‘terified with isopropyl benzyl chloride, and the
resulting ester was reacted with sodium bisulphite

to form the sulpho derivative. The compound

gave a wetting speed of 3 seconds at a concentra;

tion 0of 0.1%. - T :
EXAMPLE 14°

The salt of the sec-butyl benzyl ester of iso-
propyl. benzoyl (cumenoyl) sulpho . propionic
acid was prepared, following the procedure of
Example 1, by first condensing cumene with
maleic anhydride. . The cumenoyl aerylic acid
thus formed was converted to its sodium salt and
esterified with sec-butyl benzyl chloride, and the
resulting ester was reacted with sodium bisulphite
to form the sulpho derivative. The compound
gave a wetting speed of 2 seconds at a concentra-
tion of 0.1%. .

"EXAMPLE 15

The salt of the sec-butyl benzyl ester of iso-
propyl toluoyl sulpho propionic acid was pre-
pared, following the procedure of Example. 1,
by first conidensing cymerne with maleic anhy-
dride. The cymenoyl acrylic acid thus formed
was converted to its sodium salt and esterified
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with sec-butyl benzyl chloride, and the result-
ing ester with reacted with sodium bisulphite. to
form the sulpho derivative. The compound gave
a wetting speed of 2 seconds at a concentration
of 0.19% and a wetting. speed. of “instantaneous”
at a concentration of 0.25%.
EXAMPLE 16 .
The salt of the sec<butyl benzyl -ester -of sec-

butyl benzoyl sulpho propionic¢ acid with pre- ;

pared, following the procedure of Example 1, by
first .condensing -se¢~butyl benzene with maleic
anhydride. - The sec-butyl benzoyl acrylic acid
thus formed was converted to its sodium salt

and- esterified with . sec-butyl benzyl chloride,.

and the resulting ester was reacted with sodium

- bisulphite to form the sulpho derivative. The
compound gave a wetting speed of 2.seconds at
a concentration of 0.1%.

EXAMPLE 17:

The salt of the diethyl benzyl ester of isopropyl
benzoyl (cumenoyl) sulpho propionie acid was
prepared, following the procedure of Example 1,
by first coridensing. cumene with maleic anhy-
dride. . -The cumenoyl acrylic acid thus formed
was convertéd to its scdium salt and esterified
with diethyl benzyl chloride, and the resulting
ester was reacted with sodium bisulphite to6 form
the sulpho deérivative. The compdund gave a
wetting speed of 7 seconds at a concentration
of 0.1%.

EXAMPLE 18

The salt of the diethyl benzyl ester of sec-

butyl benzoyl sulpho propionic acid was prepared, ‘i

following the procedure of Example 1, by first
condénsing secsbutyl benzene with maleic an-
hydride. The sec-butyl bénzoyl acrylic acid thus
formed was converted to its sodiuin salt and
esterified with diethyl benzyl chloride, and the
resulting ester was reacted with sodium bisulphite
to form the sulpho derivative. The compound
gave a wetting speed of 4 seconds at -a.concentra~
tion of 0.1%.
EXAMPLE 19..

~ The salt of the ethyl benzyl-ester of sec-amyl
benzoyl sulpho propionic ‘a¢id was prepared, fol-
lowing - the procedure of Example 1, by first
condensing: sec-amyl. benzene  with  maléic an-
hydride.. 'The:sec-amyl benzoyl acrylic acid thus

formed was: converted to.its sedium- salt and

esterified with- ethyl benzyl chloride, and. ‘the
resulting ester was- reactéd with -sodium: bisul-
phite:to.form  the:sulpho dérivative. The com-

pound gave a wetting speed of 2 seconds at-a

concentration of 0:1%:
EXAMPLE 20"

The._salt of the benzyl ester of nonyl benzoyl
sulpho propionic. acid was prepared, following
the procedure of Examiple 1, by first condénsing
nonyl benzene with maleic anhydride. The
nonyl benzoyl acrylic aeid thus formed was.con-
verted to its.sodium salt and esterified. with
benzyl chloride, and the resulting ester was. re-
acted with sodium bisulphite to.form the sulpho
défivative. The compound gave a wetting speed
of 35 seconds at a.coneentration of 0.1% and a
wetting speed of 10 seconds at a concentration
Ofl’0.25%;

EXAMPLE: 21

The salt.of the sec-amyl benzyl ester -of:see=
butyl. benzoyl sulpho. propionic. acid was pre-
pared, . following. the procedure: of - Example 1,
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by first condensing sec-butyl benzene with maleic
anhydride. The sec-butyl benzoyl acrylic acid
thus formed was converted to its sodium salt
and esterified with sec-amyl benzyl chloride,
and the resulting ester was reacted with sodium
bisulphite to form the sulpho derivative. The
compound gave a wetting speed of 17 seconds at
a concentration of 0.1%.

EXAMPLE 22

The salt of the sec-butyl benzyl ester of sec-
amyl benzoyl sulpho propionic acid was prepared,
following the procedure of Example 1, by con-~
densing sec-amyl benzene with maleic. anhy-
dride: The sec-amyl benzoyl acrylic-acid- thus
formed- was  converted to its sodium salt and
esterified with sec-butyl benzyl chloride, and the
resulting ester was .reacted with sodium bisul-
phite to form the sulpho derivative.. The com-

~pound gave a wetting speed of 6 seconds at a

concentration of 0.1%.
EXAMPLE 23.
The salt -of the methyl. benzyl ester of octyl

“toluoyl sulpho propionic acid was prepared, fol-

lowing the procedure of Example 1, by first con~
densing occtyl toluene with maleic anhydride.
The octyl toluoy! acrylic acid thus formed was
converted to its sodium salt and esterified with
methyl benzyl chloride, and the resulting ester
was reacted with sodium bisulphite to form the
sulpho derivative. The compound gave a wetting
speed of 35 seconds at a concentration of 0.1%
and a wetting speed of 8 seconds at a concentra-
tion of 0.25%. -

EXAMPLE 24

The salt ‘of the benzyl ester of phenyl benzoyl
sulpho - propionic acid was prepared, following
the procedure of Example 1, by first condensing
phenyl benzene with maleic anhydride. The
pheny! benzoyl sulpho propionic acid thus formed
was converted to its sodium salt and esterified
with benzyl chloride, and the resulting. ester was
reacted with sodium bisulphite to form the sulpho
derivative. The compound gave a wetting speed
of 50 seconds-at a concentration of 0.1%.

EXAMPLE 25°

The -salt of the: butyl methyl benzyl ester: of
phenyl benzoyl sulpho propionc -acid.- was- pre~
pared; following the procedure of Example. 1, by
first condensing phenyl bhenzerie with .maleic an-
hydride. The phenyl benzoyl acrylic-acid .thus
formed was-converted to its sodium salt and es~
terified with butyl methyl benzyl chloride, and
the resulting ester was reacted with sodium bisul~
phite to form the sulpho derivative. The com-
pound gave a wetting speed of 12 seconds at a
concentration . of 0.1% and a wetting  speed of
3 seconds at a concentration of 0.25%-

EXAMPLE 26

The salt of the benzyl ester of cyclohexyl ben-—
20yl sulpho propionic acid was prepared, follow=
ing the procedure of Example 1, by first con-
densing cyclohexyl benzene with maleic anhy~
dride. The cyclohexyl benzoyl acrylic acid thus
formed was ccnverted to ifs. sodium salt and
esterified with benzyl chloride, and the resulting
ester was. reacted, with sodium bisulphite to form
the sulpho derivative. The compound gave. &
wetting speed of 40 seconds at.a concentration
0f 0.1%.
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EXAMPLE 27
The amyl benzyl ester of cyclohexyl benzoyl
sulpho propionic acid was prepared, following the
procedure of Example 1, by first condensing cyclo-
hexyl benzene with maleic anhydride. The cy-
clohexyl benzoyl acrylic acid thus formed was
converted to its sodium salt and esterified with
amyl benzyl chloride, and the resulting esfer was
reacted with sodium bisulphite to form the sul-
pho derivative. The compound gave a wetting
speed of 8 seconds at a concentration of 0.1 % and
a wetting speed of 2 seconds at a concentration
of 0.25%. :
EXAMPLE 28

The salt of the benzyl ester of chlornaphthoyl
sulpho propionic acid was prepared, following the
procedure of Example 1, by first condensing

10

monochlornaphthalene with maleie anhydride. .

The chlornaphthoyl acrylic aeid thus formed
was converted to its sodium salt and esterified
with benzyl chloride, and the resulting ester was
reacted with sodium bisulphite to form the sulpho
derivative. The compound gave g wetting speed
of 32 seconds at a concentration of 0.1% and a
wetting speed of 11 seconds at a concentration
of 0.25%.
EXAMPLE 29

The salt of the isopropyl benzyl ester of
naphthoyl sulpho propionic acid was prepared,
following the procedure of Example 1, by first
condensing naphthalene with maleic anhydride.
“The naphthoyl acrylic acid thus formed was con-
verted to its sodium salt and esterified with iso-
propyl benzyl chloride, and the resulting ester
was reacted with sodium bisulphite to form the
sulpho derivative. The compound gave a wet-
ting speed of 12 seconds at g concentration
of 0.1%,

EXAMPLE 30

The salt of the methyl benzyl ester of methyl
naphthoyl sulpho propionic acid was prepared,
following the procedure of Example 1, by first
condensing methyl naphthalene with maleic an-
hydride. The methyl naphthoyl acrylie acid thus
formed was converted to its sodium salt and es-
terified with methyl benzyl chloride, and the re-
sulting ester was reacted with sodium bisulphite
to form the sulpho derivative. The compound
gave a wetting speed of 30 seconds at a concen-
tration of 0.1%.

EXAMPLE 31

The salt of the propyl ethyl benzyl ester of
methyl naphthoyl sulpho propionic acid was pre~
pared, following the procedure of Example 1, by
first condensing methyl naphthalene with maleic
anhydride. The methyl naphthoyl acrylic acid
thus formed was converted to its sodium salt and
esterified with propyl ethyl benzyl chloride, and
the resulting ester was reacted with sodium bi-
sulphite to form the sulpho derivative. The com-
pound gave a wetting speed of 10 seconds at a
concentration of 0.1% and a wetting speed of 3
seconds at a concentration of 0.25%.

EXAMPLE 32

The salt of the benzyl ester of tetrahydro-
naphthoyl sulpho propionic acid was prepared,
following the procedure of Example 1, by first
condensing tetrahydronaphthalene with maleic
anhydride. The tetrahydronaphthoyl acrylic acid
thus formed was converted to its sodium salt and
esterified with benzyl chloride, and the resulting
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ester was reacted with sodium bisulphite to form
the sulpho derivative. The compounhd gave a
wetting speed of 30 seconds at a concentration of
0.1% and a wetting speed of 8 seconds at a con-
centration of 0.25%.

EXAMPLE 33

The salt of the sec-butyl benzyl ester of tetra-
hydronaphthoyl sulpho propionic acid was pre-
rared, following the procedure of Example 1, by
first -condensing tetrahydronaphthalene with
maleic anhydride. The tetrahydronaphthoyl
acrylic acid thus formed was converted to its
sedium salt and esterified with sec-butyl benzyl .
chloride, and the resulting ester was reacted with
sedium bisulphite-to form the sulpho derivative.
The compound gave a wetting speed of § seconds
at a concentration of 0.19%., = - ,;

-Of the foregoing compounds, the water-soluble
salts of the butyl benzyl esters. of the butyl
benzoyl sulpho propionic acids and more specifi-
cally the sodium salt of the sec-butyl benzyl ester
of sec-butyl benzoyl sulpho propionic acid; the
water-soluble salts of the butyl benzyl esters of
the propyl benzoyl sulpho propionic acids and
more specifically the sodium salt of the sec-butyl

-benzyl esters of isopropyl benzoyl sulpho pro-

pilonic acid; and the water-soluble salts of the
propyl benzyl esters of the propyl benzoyl sulpho
propionic acid and more specifically the sodium
salt of the isopropyl benzyl ester of the isopropyl

-benzoyl sulpho propionic acid, are preferred.

Considerable modification is possible in the
method of preparing the compounds as well as in

“selecting the various combinationsg of R1, Rz, Ra,

and M without departing from the scope of the
invention. ’

Iclaim:’

1. As a surface-active agent possessing marked
wetting properties, a water-soluple salt of an
aroyl sulpho propionic acid ester corresponding
to the formula: :

o} (o}
!JJ |
Ry —Jla—c—o CH;

S0:M Rs

where Rz is an aryl group selected from the group
consisting of phenyl; monochlorophenyl; mono-
alkyl phenyl and monoalkyl monochlorophenyl,
the alkyl groups of which contain from 1 to 9
carbon atoms; monoalkyl tolyl, the alkyl group
of which contains from 1 to 8 carbon atoms;
phenyl phenyl; phenyl chlorphenyl; cyclohexyl
phenyl; eyclohexyl chlorphenyl; naphthyl; mono-
chloronaphthyl; methyl nhaphthyl and tetrahy-
dronaphthyl; where R is selected from the group
consisting of hydrogen and alkyl groups contain-~
ing from 1 to 5 carbon atoms; where Rs is selected
from the group consisting of hydrogen and alkyl
groups containing not more than 2 carbon
atoms; the total number of carbon atoms in Ra
plus Rz being no more than 5 and the total num-
ber of carbon atoms in Rz plus R plus any alkyl
group on the aryl nucleus, Ri, being no more than
10, where B is an ethylene group, and wherein
M is a cation providing water-solubility to the
product.

2. The product of claim 1 wherein M is sodium.

3. As g surface-active agent possessing marked
wetting properties, a water-soluble salt of a ben-
zoyl sulpho propionic acid ester corresponding to

Rzlb .

-the formula:

Rs

L0
R é—j—o-ocm@g

oM Rs
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where R1 is a monoalkyl phenyl group, the alkyl
‘group of which confains frem 1 to:5.carben atoms;
where Ra is an-alkyl group: containing from 1 to
5. carbon atoms; where Rs is hydrogen; where the
total number of carbon -atoms provided by Rz
and the alkyl group in R1 is from 6 to 8; where
B is an ethylene group, and where M is a cation
providing water-solubility to the product.

4, The product of claim 3 wherein M is so-
dium. )

5. The product of claim 3 wherein the alkyl
group-of ‘R contains 3.to 4 carbon atoms; where-
in Re-contains 3 to 4 carbon atoms; and wherein
M is-sodium. ‘

6. As g -surface-active agent possessing marked
‘wetting properties, the sodium salt of & butyl
benzyl -ester -of butyl benzoyl sulpho propionic
acid. ! ’

7. Ag a surface-active agent possessing marked
wetting properties, the sodium salt of the second-
ary butyl benzyl ester of secondary butyl benzoyl
sulpho propionic acid.

- 8. As a surface-active agent possessing marked

wetting properties, the sodium salt of a propyl
penzyl ester of butyl benzoyl sulpho propionic
acid.

9. As a surface-active agent possessing marked
wetting properties, the sodium salt. of the iso-
propyl benzyl ester of secondary butyl benzoyl
sulpho-propionic acid.

10. As a surface-active agent possessing
marked wetting properties, the sodium salt of a
butyl benzyl ester of propyl benzoyl sulpho pro-
pionic acid.

11. As a surface-active agent possessing
marked wetting properties, the sodium salt of
the secondary butyl benzyl ester of isopropyl
benzoy} sulpho propionic acid.
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12. The method of preparing a surface-active
agent possessing marked wetting properties
which comprises condensing in a Friedel-Crafts
acylation reaction, an aryl derivative selected
from the group consisting of bhenzene; mono-
chlorohenzene; monoalkylbenzene and monoalkyl
monochlorobenzene, the alkyl groups of which
contain from 1 to 9 carbon atoms; monoalkyl
toluene, the alkyl group of which contains from
1 to 8 carbon atoms; phenyl benzene; phenyl
chlorbenzene; cyclohexylbenzene; cyclohexyl
chlorbenzene; naphthalene; monochloronaph-
thalene; methyl naphthalene and tetrahydro-
naphthalene with maleic anhydride to form the
corresponding aroyl acrylic acid, esterifying the
resulting acid with an esterifying compound pro-
viding ‘an ester group selected from the group
consisting of benzyl; monoalky! benzyl, the alkyl
group of which contains:from 1 to 5 carbon
atoms; and dialkyl benzyl, the alkyl groups of
which contain a total of not more than 5 carbon
atoms, said esterifying compound being selected
to provide an ester group which provides, along
with any alkyl group attached to said aryl nu-
cleus, a total number of carbon atoms in alkyl
groups of no more than 10; and reacting the
resulting. ester ‘with sodium bisulphite, at a tem-
perature between about 80° C. and about 110° C.,
to form the sodium salt of the corresponding
aroyl.sulpho propionic.acid ester.

GLEN W. HEDRICK.
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