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This invention relates to N:acylaminocarboxylic. acid-
ethylene oxide: addition products.

N-acylated: aminocarboxylic acids: may be prepared
by reacting an aminocarboxylic acid with a carbonyl
chloride; in the presence of an acid binding material. If
the carbonyl chlorides are derived from higher molecuiar
carboxylic  acids, parncularly those which contain a hy-
drocarbon radical, having an aliphatic component with
8 to 26, and preferably 10 to 20 carbon atoms, the end
acylated aminocarboxylic acids have surface actiVe prop-
erties and are useful as detergents or deiergent com-
ponents: These N-acylaminocarboxylic acids have the
formula:-

R—CO~NH-—(CHj;) ,—COOH:

in. which R is a hydrocarbon radical containing an ali-
phatlc component, with about 8§ to 26 carbon.atoms and
n is a whole number from 3 to 7. These acylaminocar-
boxylic acids may be- used: in the form of their water-
soluble salts:

In our co-pending application; Serial No. 677,236,
filed August 9, 1957, a process is described for the pro-
duction of N-acylaminocarboxylic acids of the above type,
having more than one of the aminocarboxylic acid radi-
cals. These N-acylaminocarboxylic acids have the gen-
eral formula:

R—CO—ENH—(CHp)y—~COlx—OH.

in:'which: R is a- hydrocarbon radical containing an ali-
phatic component with 8 to 26, and: preferably: 10: to

. 20 carbon; atoms, » is a whole number from-3 to 7, and x
is a whole number from 2 to 10, and preferably not.

more than 5, and: more: preferably not more than 3.
These Nlacsrlaminocatboxylic acids having: more than 1
amifocarboxylic: acid’ radical, may be produced: in ac-
cordance with the said application, by reacting a lactam,
which: ¢ontains 3 to § atoins in' its: heterocyclic ring with
a free c1rboxylic acid which- contains at least 8 carbon
atems fa its molecule. These N—acylaminocarboxylic
acids may be produced: in admixture with a major portion
of acylaminocarboxylic acids containing but a single
amino carboxylic acid radical and-all of the materials may
be used as detergents or detergent comipenents, in- the
form' of’ their- water-soluble: salts. These materials ex-
hibit excellent washmg properties in soft water but these
washing propertles are “detrimentally: effected in hard
water. '

One object of this inveniion is a surface active deriva-
tive of an N-aeylaminocarboxylic acid of* the above-
mentioned type which is not detnmentally effected by
hard water.

This, and still further objects, will become apparent
fromr the followmg description:

In accordance w1th the invention, there has been found
that addition products. of salts of the  abovementioned
acylammocarboxyhc acids w1th ethylene ox1de, exhibit
excellent ‘washing properties and a hlgh resistance to
water hardness.
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The addition products, in accordance with the inven-
tion, are addltlon products. w1th 1 to 20 mols of ethylene
oxide of salts of N- acylammocarboxyhc ac1ds, having the
general formula:

R—CO—INH—(CHy) ,;,—CO1,—OMe

in which: R is a hydrocarbon radical containing an ali-
phatic component with: about 8 to- 26 and preferably. 10
to 20 carbon atoms; #: is a. whole: number from 3 to 7,
x is a: whele: number from. 1 to: 10, preferably: not more
than 5, and more: preferably not more than 3, and Me
represents the ion of a monovalent base.

The. starting: acylaminocarboxylic. acids may be any: of
the. known acylaminocarboxylic. acids, including those
described: in co-pending application 677,236, falling under
the: general formula and'in the form of their salts:

The aliphatic component of the hydrocarbon radical
R may be aliphatic or: cycloaliphatic in nature and may
be connected: to: the carboxyl group: through an aromatic
radical. "The starting materials, in accordance with the
invention, are preferably salts of N-acylaminocarboxylic
acids, which are: derived from: straight chain or branch
chain fatty acids of natural or-synthetic origin, including
saturated: and: unsaturated: fatty. acids of this: type. Ex-
amples of these fatty acids: include caprylic acid, pel-
argonic acid, capric acid, undecanoic acid, lauric acid,
palmitic acid, stearic- acid; oleic acid, linoleic acid, be-
henic- acid, montan acid' and the like, or any desired
mixture of these acids.  The salts may also be derived
from cycloaliphatic- carboxylic acid such as the resin or
naphthene acids, as for example, abietic acid; alkyl-
cyclohexyl carboxylic acids and partially or completely
hydrogenated dlphenylcarboxylxc acids, triphenylcarbox-
ylic acids; benzyl-benzoic acid, benzylnaphthoic acid and
their substitation products; particularly- alkyl derivatives
of the said- carboxylic acids. Additionally, salts derived
from alkyl or cycloalkylenbenzoic acid .as well as from
carboxyhc acids obtained from these: aromatic carboxylic
acids: by partml or complete: hydrogenatxon may be used.

The starting: salts may- also. be derived from other
carboxylic acids, the radicals of which bound to the
carboxylic group, do not constitute pure hydrocarbon, as
for example; ether carboxylic acid, such as’ those-derived
from glycolic- acid. These compounds may. be obtained,
for example; by reacting the- alcohols with halogen car-
boxylates, and particularly with chloracetates ‘in the
presence of acid binding agents.

The salts may be salts with any bases, including organic
or inorganic bases, so- that Me- represents an ion of a
monovalent base. As inorganic cations, there are in-
cluded lithium, sodium and potassium, while the organic
bases include trimethylamine, triethylamine, and similar
amines, and preferably those which do not contain any
reactive hydrogen atoms.

The reaction of: the starting. salts: of the N-acylamino-
carboxylic acids with: the- ethylene oxide is effected: by
heating the two. components: in, contact: to; a temperature
of at least 100> C:., preferably, in the: absence of water:
The reaction may be effected at normal or elevated pres-
sures, At normal pressure, it is advisable to employ
somewhat higher temperatures, as for example, tempera-
tures between about 150 and 250° C. When working
under pressure, the reaction. velocity is sufficient even at
temperatures within the. range- of 100 to 150° ‘C. The
ethoxylation is aided by the presence of materials of a -
basic reaction, as, for example; the-free. bases correspond-
ing: to the cations-present in- the: acylaminocarboxylic or
their compounds- of basic- reactions, such as their car-
bonates; soaps; . alcoholates, etc. -The quantity of ‘such.

catalysts: can: constitute: 0.1 to: LO% by weight- and; pref-~ 3

érably- 0.1 to 2% by weight: of: the starting material;.
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If the reaction is effected in an autoclave, the pres-
sure may be varied between any value, from about 1 at-
mosphere gauge to the saturation pressure of the ethyl-
ene oxide at the reaction temperature used. Advan-
tageously, operation is effected in such a manner that
fresh ethylene oxide is forced into the autoclave, either
continuously or batchwise, as a function of the decrease
in pressure.

It is advisable to flush the autoclave with an inert gas,
as for example, carbon dioxide or nitrogen, before start-
ing the reaction and possibly to pass small quantities of
the inert gas under pressure into the autoclave, so that
a small pressure, as for example, between about 0.5-5
atmospheres gauge is obtained prior to the reaction.

The quantity of the ethylene oxide to be added de-
pends on the desired properties of the reaction product.
Upon the addition of even 1 mol of ethylene oxide per
mol of the N-acylaminocarboxylate, there is obtained a
noticeable improvement in the solubility properties, and
particularly the resistance to hard water. Of particular
technical interest are compounds containing from 3 to 10
mols: of ethylene oxide, though larger amounts, as for
example, up to about 20 mols of ethylene oxide may be
added.

The addition compounds, in accordance with the in-
vention, exhibit low foaming, high resistance to hard wa-
ter and excellent washing properties. The compounds
are particularly suitable as non-foaming white laundering
detergents, especially adapted for washing machine use.

When used as detergents for white goods the addition
compounds are preferably employed in the form of their
water-soluble salts, with inorganic or organic bases, in
an aqueous solution, at a concentration of at least 0.5-15
grams per liter, and preferably 1 to 6 grams per liter.
The addition compounds may be combined with all the
customary components of washing agents. These in-
clude the washing alkalis or neutral salts. As washing
alkalis there may be used, in particular, the carbonates or
orthophosphates of the alkalis or organic bases, while as
neutral salt, sodium sulfate may be mentioned. As fur-
ther washing-agent components, there enter into question
the anhydric phosphates, primarily the pyrophosphates,
polyphosphates and metaphosphates. The two latter in-
clude, in particular NagP;0,y and (NaPO;)g.  The wash-
ing-agents or components may additionally contain per-
oxy compounds, and in particular, perborates in order
to obtain a bleaching action. The washing effect may
further be increased by the addition of known water-
soluble colloid substances, such as ether carboxylic acids
or ether sulfonic acids of cellulose or starch, cellulose sul-
fates, alginates, methyl cellulose, glue, gelatins, etc, The
detergents containing a novel addition compound, in ac-
cordance with the invention, may, for example, have the
following composition:

5-70%, preferably '15-50% surface-active N-oxyethyl-

" ated acylaminocaproic acids or their water-soluble
salts

0-70%, preferably 10-50% washing alkalis

0-50%, preferably 0-20% neéutral salts

0-2%, preferably 0.05-1% colloids

0-40%, preferably 5-20% other washing agent additives

0-0.5%, preferably 0.01-0.2% optical brighteners

The following examples are given by way of illustra-
tion and not limitation. In all of the examples, the per-
centages are percentages by weight:

Example 1

In a stainless steel autoclave provided with an agitator
210 grams of the sodium salt of stearoylaminocaproic
acid (0.5 mol) are heated to 120° C. under a nitrogen
atmospchere of 3 atmospheres-and thereupon 176 grams
of liquid ethylene oxide (4 mols) are introduced from a
storage autoclave by nitrogen pressure in such portions
that the pressure increase is not more than 10 atm. The
absorption of the ethylene oxide can be noted from .the
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pressure decrease which occurs. The solid reaction prod-
uct obtained after cooling_ can be recrystallized from
methy! alcohol.

Examp[e 2

In a stainless steel autoclave provided with an agitator

196 grams of the sodium salt of palmitoylaminocaproic
acid (0.5 mol) are heated to 120-130° C. under a nitro-
gen atmosphere of 3 atmospheres and thereupon reacted
with 132 grams (3 mols) of ethylene oxide, which is
added in portions from a storage autoclave in accordance
with the drop in pressure observed. A practically color-
less mass is obtained as reaction product.

Example 3

In a four-neck glass flask of 500 cc. capacity provided
with agitator, thermometer, gas inlet and gas outlet tubes,
210 grams of the sodium salt of stearolyaminocaproic
acid are heated in a stream of nitrogen up to the melting
point, i.e., up to 210° C., whereupon ethylene oxide is in-
troduced into the molten mass until the increase in weight
is 88 grams (2 mols ethylene oxide). The cooled solid
reaction product can be recrystallized from methyl alco-
hol for its purification.

Example 4

Detergents of the following composition are prepared
in a manner known per se:
Percent by weight

Active substance — . __________ 15
N35P3010 _______ - ———— —— 14
Na.;onq' ———————————— - 21
Na2804 _____________________________________ 20
Cellulose glycolate oo 02

Balance water

As active substances, there are employed the com-
pounds prepared in accordance with Examples 1 to 3.
All of these detergents when used in concentrations of
2-10 grams per liter active substance have excellent
white-laundry washing properties The washing agents
(detergents) can contain in addition to the abovemen-
tioned substances also 10% by weight NaBOyH,0,3H,0
and 3% by weight MgSiO;.

We claim:

1. The addition product of 1 to 20 mols of ethylene
oxide with a salt of an N-acylammocarboxyhc acid, having
the general formula:

R—CO—[NH—(CHj),—COI,—OMe

26 carbon atoms, n is a whole number from 3 to 7 and. x
is a whole number from 1 to 5 and Me is an inorgznic
cation selected from the group consisting of sodium, potas-
sium, and lithjum.

2. Addition compounds, according to claim 1, c.ontam-
ing from 3 to 10 mols of ethylene oxide. 4

3. Addition compound, according to claim 1 ‘n which
R is a fatty acid radical containing from 10 to 20 carbon
atoms.

4, A detergent containing the addition product of 1
to 20 mols of ethylene oxide with a salt of an N-acyl-
aminocarboxylic acid, having the general formula:
R—CO—[NH—(CH;),—CO1—0OMe in which R is a
fatty acid radical containing from 8 to 26 carbon atoms, n
is a whole number from 3 to 7 and x is a whole number
from 1 to 5 and Me is an inorganic cation selected from
the group consisting of sodium, potassium and lithium.

5. Method for the preparation of hard-water resistant
surface active derivatives of N-acylaminocarboxylic acid
which comprises contacting an N-acylaminocarboxylic
acid salt containing a higher fatty acid radical with ethyl-
ene oxide at a temperature of at least 100° C., and re-
covering the addition product formed.

6. Method according to claim 5, in which said N-acyl-
ammocarboxyhc acid salt has the general formula:

R-—CO—[NH—(CHj) ——CO],r-—OMe »
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in which R is a fatty acid radical containing from 8 to 26 9. Process according to claim 5, in which said con-
carbon atoms, n is a whole number between 3 and 7, x tacting is effected in the presence from about 0.1 to 10%
is a whole number between 1 and § and Me is an inorganic of an alkaline material.
cation selected from the group comsisting of sodium,
potassium, and lithinm. ) 5 References Cited in the file of this patent

7: Me_}thod according to claim 6, in which said con- UNITED STATES PATENTS
tacting is effected at a temperature between about 100
and 250° C. 2,131,142 Orthner et al, —_ceeee_ Sept. 27, 1938

8. Process according to claim 7, in which said contact-
ing is effected at an elevated pressure at temperature be- 10 FOREIGN PATENTS
tween about 100 and 150° C. 308,747 Switzerland weeeeer L Oct. 1, 1955
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