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The present invention relates to novel deter-
gent compositions which possess unusual proper-
ties which render them of extreme value.

The detregent compositions of the present in-
vention are composed of a plurality of ingredi-
ents, one of which has the following formula:

RNHCH:CH:2COOX

in which R is an aliphatic hydrocarbon group
containing from twelve to eighteen carbon atoms,
and X is a cation which renders the compound
water soluble. Another essential ingredient of
the composition is a detergent having greater
hydrophilic properties than the above com-
pounds. Typical cations in the compounds of
the above formula include the alkali metal ions,
ammonium ions, and organic base ions. 'These
compounds in and of themselves possess certain
detergent and surface-active properties. Some
of them, particularly those in which R is-a Cia
group, are excellent surface-active agents and
detergents by themselves. Others within this
group, particularly those in which the R group
contains from Cis to Cis, and especially those in
which R contains from Cis to Cis, are less effec~
tive as foaming agents, although they do possess
certain detergent surface-active properties.

These compounds may be prepared by the re-
action of the corresponding amine with an ester
of acrylic acid in accordance with my copending
application, Serial No. 609,329, filed August 6,
1945, now Patent No. 2,468,012 issued April 19,
1949, entitled Beta Amino Propionates. 'This
reaction results in the simple addition of the
amine to the acrylic ester. The ester thus ob-
tained may readily be hydrolyzed and converted
to any suitable cationic derivative. The amines
which may be employed for this condensation
include the fatty amines containing from 10 to
18 carbon atoms, either saturated or unsaturated,
and either straight or branched chain. They
may be isolated pure amines, or may be composed
of mixtures of amines, for example the mixture
of amines obtained from the mixed acids of a
fat or oil. They may be made from any selected
saturated or unsaturated fractions of such oil
acids. In general the compounds having the
above formula possess similar properties but dif-
fer in the extent of their surface active and de-
tergent properties. -

It has been found that the surface-active
properties and detergent properties of these com-
pounds can be improved by mixing them with
other surface-active agents which have a more
predominantly hydrophilic character.

The hydrophilic surface-active agents which
may be used with the beta-amino propionates
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are of a wide variety. They include the beta-
amino propionates having the above formula in
which R has less than twelve carbon atoms, pref-
erably from 6 to 10 carbon atoms. Typical of
these compounds are the ones in which R is a
normal heptyl or octyl group. They also include
alkyl aryl sulfonates, particularly where the alkyl
group is a short chain group containing 1 to 6
carbon atoms. Typical compounds include
toluene sulfonate, xylene sulfonate. These sul-
fonates are preferably used in the form of a sol-
uble sait. 'These ionic hydrophilic surface-active
agents also include soluble salts of sulfates of a
large variety of hydroxy compounds, including
the fatty alcohols of intermediate molecular
weight, polyalkylene oxide derivatives of com-
pounds having lipophilic groups, such as alkyl-
ated phenols, fatty acid amides, and fatty acids,
particularly ethylene oxide derivatives of such
compounds. The hydrophilic surface-active
agents useful in the present invention also in-
clude non-ionic materials such as alkylene oxide
condensation products of alkylated phenol, poly-
alkylene glycol esters of higher fatty acids, and
alkylene oxide derivatives of higher fatty acid
amides, particularly ethylene oxide derivatives
of such compounds.

All of the above compounds appear to alter
the physical characteristics of the high molecular
weight substituted beta-amino propionates. The
effect of these added agents, however, is not uni-
form in all cases. Some of them appear to make
foaming compositions out of the beta-amino
propionates which in and of themselves are in-
capable of effecting any great degree of foam
formation. For example, the beta-amino pro-
pionate in which R is predominantly the Cis
hydrocarbon radical, is found not to produce any
great amount of foam upon being agitated in
water. The addition of a sodium salt of the
beta-amino propionic acid in which the amino
group is substituted -with a normal heptyl or
octyl group, produces copious quantities of foam
with the Cis beta-amino propionate. Likewise,
the addition of certain ethylene oxide deriva-
tives of alkyl phenols to the Cis beta~-amino pro-
pionates, results in the production of large quan-
tities of foam. In other instances the effect of
the added agent may be upon the character of
the foam. For example, sodium beta-dodecyl-
aminoepropionate by itself produces copious quan-
tities of foam. The addition of a small quantity
of the sodium salt of the sulfate of lauryl alcohol
produces a mixture that gives foam of higher
quality than that which results from either of
the ingredients alone. A similar result is ob-
tained by the addition of sodium salt of xylene
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sulfonic acid to the sodium beta-dedecylamino-
propionate.

The alkyl-substituted beta-amino propionic
acid salts may also be mixed with a variety of
other materials. For example, they may be mixed
either by themselves or in admixture with the
hydrophilic wetting agents, with such builders as
various phosphate salts, sulfate salts, carbonates,
silicates, borates, particularly the alkali metal
salts of these various acids. Other-soil removing
agents such as carboxymethyl cellulose,; and-re-~
lated materials may 2also be compounded with
these products.
beta-amino propionie acid salts may be mixed
with beta-amino propionic acid salts derived from:
rosin amines. These are found to result in tre-
mendous increases in the foaming properties of
the alkyl-substituted beta-amino propionic acid:
salts.

The following examples will serve .to illustrate
the invention: .

Example 1

A comparison was made between the foaming
abllity of a 0.1% solution of the sodium salt of
beta-amino propionic- acid prepared from the
amines. derived from soybean oil acids, with a
0.1%. solution of a mixture of the same beta-
amino propionate with an ethylene oxide deriva-
tive of an alkyl phenol in which the mixture was
composed  of 95 parts of the beta-amino pro-
pionate and 5 parts of the alkyl phenol ethylene
oxide. derivative. - The.comparison was made in
the standard Ross Miles foaming test. The re-

sults show that the Dbeta-amino propionate |

coempound by itself gave 31 mm. of foam, whereas
the mixture gave 115 mm. The ethylene oxide
derivative of the alkyl phenol at 0.1% gave 94 mm.
.of ‘foam by itself under similar conditions,

Example 2

A comparison was made between the foaming
ability of a 0.1% solution of the sodium salt of
beta-amino propionic acid prepared from the
‘amines. derived from soybean oil acids, with a
0.19% solution of a mixture of the same beta-
amino-propionic acid salt with the sodium salt of
beta-amino propionic acid derived from n-heptyl
amine, with the following results:

Fati | Fomine
Heptyl (A) _ None.
Soy (B) ...-| 30 mm.
: 44 mm.
Heptyl: (&)+Soy (B)...l ............ memmman 25:75 | 45 mm.
50:50 | 104 mm,,

Exzample 3

A comparison was made between the foaming
ability - of a 0.1% solution of the sodium salt
of beta-amino propionic acid prepared from the
amines derived from soybean oil acids, with a
0:19% solution of a mixture of the same beta-
amino propionic acid salt with sodium xylene
sulfonate with the following results:

Deergents Raliy | Topmine
Mm.

Sulfonate (A) oo
8oy {(B)-

Sulfonate .(A)+807 (B)2oiacmcoonmcmanas {

5
26:75
50:50

Similarly, the- alkyl-substituted:
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This example demonstrates how a very inex-
pensive material such as sodium xylene sulfonate
can be used in high concentration with the more
expensive beta-amino propionate salt, and at the
same time materially improve its foaming char-
acteristics: Thus a substantial increase:.in foam-
ing properties is obtained along with a very sub-
stantial reduction in the cost of the composition.

Example 4

A comparison was made between a 0.1% solu-

tion of the sodium beta-amino propionates de-
rived from the soybean oil acid amines with a
0.1% solution of a -mixture composed of 85 parts
of the soybean oil acid amine derivative and 15
parts-of the sodium salt of beta-amino propionic
acid derived from rosin acid amines. The com-
parison- was made in accordance with the Ross
Miles foaming test referred to in Example 1. The
results. show that the sample composed solely of
the -soybean oil acid: amine derivative produced
31 mm. of foam, whereas the mixture produced
143 mm. The rosin acid derivative by itself pro-
duced a foam of 113 mm.
The beta-amino propionate salts having the
formula herein described are also compatible
with soaps in general, and the soaps may be used
as extenders for these beta~amino propionates:

The above examples are intended:to be-illus-
trative only and not as limiting the invention. . It
will be apparent from the- examples- that' con-
siderable variation is possible in the relative pro-
portions of ingredients. The examples show that
various- characteristic - properties- may be: de-
veloped by varying relative propertions: It-is
also  apparent that the- specific examples show
the effect of typical compounds within the group
which they represent. It will be: -apparent-that
other compounds within the same- -group may be
used in the examples with the same-or similar
effect.

While various modifications- of -the invention
have been described, it will be-apparent that other
modifications are possible without departing from

‘the spirit of the invention.

I claim as my invention:

1. A detergent composition comprising a mix-
ture of a beta-amino propionate compound hayv-
ing the- formula

RNHCH:CHz:CO0OX

in which R is an aliphatic- hydrocarbon group
containing from 12 to 18 carbon atoms and X
is a cation which renders the compound water~
soluble, and a detergent compound-having great-
er hydrophilic properties-than said beta-amino
propionate, said detergent compound: being :se-
lected from the group consisting of water soluble
salts of alkylaryl sulfonates-in which the alkyl
group contains from 1-6 carbon atoms, ethylene
oxide derivatives of alkylphenol and beta amino
propionates having the above formula in which
R is an aliphatic hydrocarbon group containing
from 6-10 carbon atoms.

2. Adetergent composition comprising a mix-
ture of a beta-amino propionate compound hav-
ing the formula

RNHCH:2CH2CO0X -

in which R is an aliphatic hydrocarbon group
containing from 12 to 18 carbon atoms and X
is a cation which renders the compound water-
soluble, and a water-soluble salt of an alkylaryl

sulfonate in which the alkyl group. contains from

1-6 carbon atoms.
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3. A detergent composition.comprising a mix-
ture of a beta-amino propionate compound hav-
" ing the formula

RNHCH:CH:COOX

in which R is an aliphatic hydrocarbon group
containing from 12 to 18 carbon atoms and X is
a cation which renders the compound water-sol-
uble, and an ethylene oxide derivative of an alkyl
phenol.

4. A detergent composition comprising a mix-
ture of beta-amino propionaté compounds having
the following formula .

RNHCH2CH2COOX

in which X is a cation which renders the com-
pound water-soluble, in one of said compounds
R being an aliphatic hydrocarbon group contain-
ing from 14 to 18 carbon atoms, and in another
of said compounds R being an aliphatic hydro-
carbon group containing from 6 to 10 carbon
atoms.

5. A detergent composition comprising a mix~
ture of compounds having the following formula,

RNHCH:CH:COO0X
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in which X is an alkali metal and in which R is
the mixed aliphatic hydrocarbon groups of the
amines derived from a fatty oil, said composition
also containing a compound having the gbove
formula in which X is an alkali metal and in
which R is an aliphatic hydrocarbon group con-
taining from 6 to 10 carbon atoms.
ARTHUR F. ISBELL.
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