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ABSTRACT OF THE DISCLOSURE
Ampbholytic compounds of the Formula I
Ri—N—(CHa):—NH
Rs Ra
in which R, is a lipophilic group, x is 2 or 3, one of

the radicals Ry and Rj stands for a moiety of the For-
mula II
—CH—CO;Y
H;—CONH;

and the other one stands for hydrogen or also for the
moiety of the Formula I, and Y is hydrogen or an alkali
metal ion, and the use of these ampholytic compounds
as anti-microbially active surface-active substances.

The present invention relates to anti-microbially active
compounds having surface-active properties. These com-
pounds retain their anti-microbial action, i.e. their activ-
ity towards fungi, actinomycetes, bacteria and viruses, in
the presence of surface-active cleansing compositions,
especially textile cleansing compositions.

The known surface-active compounds which have good
cleansing properties, in general, have no anti-microbial
action. On the other hand, certain cationic compounds,
for example quatermary ammonium compounds, which
are active agajnst certain bacteria types have only mod-
erate cleansing properties. Hitherto, if the combating of
bacteria and fungi was to be achieved simultaneously
with cleansing, two separate treatments have generally
been necessary, namely a normal washing step and a
subsequent, separate treatment of the washed material
with an anti-microbial agent in a suitable physical form,
for example a solution or dispersion.

In many cases it would be more practical and effective
if the cleansing composition and the anti-microbial agent
could be used simultaneously or, if desired, if both effects
could be combined in a single preparation. Attempts have
already been made in this field; however, they have not
provided satisfactory results. One reason for the past fail-
ures can be seen in the reciprocal action which occurs
between most anti-microbial agents and the soap or syn-
thetic surfactant. This incompatibility results either in a
diminished cleansing efficiency of the surface-active agent
or in the partial or complete inactivity of the anti-mi-
crobial agent or in both.

Striking examples of such a reciprocal action occur
in preparations which contain anionic surface-active
cleansing compounds, inclusively soaps and non-soap
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compounds, as well as the hitherto known anti-microbial
agents. In these cases, the cleansing efficiency of the ani-
onic cleansing composition is usually worse than when
used alone and also the activity of the anti-microbial
agents is substantially inferior than when used alone. A
similar reciprocal action is also encountered in prepara-
tions which contain non-ionic cationic or amphoteric
surface-active agents.

In recent times some anti-microbial agents which are
compatible with certain cleansing compositions have been
available (for example bromosalicyl anilide and carba-
nilide), which confers to soaps and synthetic cleansing
compositions an inhibiting or destroying action towards
gram positive bacteria, for example, staphylococcus aure-
us, bact. ammoniagenes and lactobacillus casei. On the
other hand, suitable agents which would be compatible
with soap and cleansing compositions and give them a
considerable action also against the resistent gram nega-
tive bacteria, for example escherichia coli, proteus mira-
bilis and pseudomonas aeruginosa, and fungi, for exam-
ple candida albicans, are still not not available.

Until now no prediction has been possible as to how a
given anti-microbial agent will behave in a washing prepa-
ration. Some of the numerous unknown factors which
influence the behavior of the agent are, for example,
the complex nature of the cleansing composition itself,
the dirt present, the variety of the textiles to be cleaned,
and the different ionogenic properties of the compounds.

Suitable anti-microbial agents are especially wanted
for use in preparations of cleansing compositions intended
for laundering purposes. For this purpose it is desirable
that a residue of the disinfection agent remain on the
textile after the laundering, so that a long-lasting action
results. Therefore, for the laundering of textiles, anti-
bacterial agents are desired which are applicable in wash-
ing solutions and remain behind on the textile, and thus
prevent the reproduction of bacterial and/or fungi as well
as the penetration of body odor into the textile, A similar
treatment is especially advantageous with underwear,
especially when the adhering anti-microbial agent is also
active against-gram-negative bacteria. Anti-bacterial
agents, which are compatible with soaps and synthetic
cleansing compositions, are also used in deodorizing and
cosmetic soaps. The latter application requires that the
active compound has an adhesiveness to human skin, so
that a residue of the agent remains behind on the skin af-
ter the washing-treatment and might thus inhibit the mi-
crobial population, which decompose sweat with the si-
multaneous formation of odor.

It has now been found that ampholytic compounds of
the general Formula 1

R;—N—(CH;);~—NH
I'h lita M@

in which R; stands for an alkyl or alkenyl radical having
8 to 18 carbon atoms, one of the radicals Ry and R
stands for the moiety of the Formula II

~CH~CO0:Y

Hi—CONH,; an

and the other one stands also for the radical of the For-
mula II or for hydrogen, and Y stands for hydrogen or
an alkali metal ion, and x stands for 2 or 3, are excellent
anti-microbially active surface-active substances that re-
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tain their anti-microbial activity even in the presence of
other surface-active washing and cleansing agents.

As lipophilic group R; of the novel ampholytic com-
pounds, there are mentioned saturated or olefinically un-
saturated straight-chain or branched aliphatic hydrocar-
bon radicals which contain from 8 to 18, preferably from
12 to 18, carbon atoms.

The ampholytic compounds of the invention may be
prepared by reacting a N-alkyl-alkylene diamine of the
formula

R;,—NH-—(CHj)x—NH;

in which R; and x are defined as above, or a mixture of
such a N-alkyl-alkylene diamine with a maleic acid semi-
amide in an aqueous or aqueous alcoholic phase, advan-
tageously at an elevated temperature to accelerate reac-
tion. Salts of the maleic acid semi-amide may also be used
for the reaction especially the alkali metal or ammonium
salts, preferably the ammonium salt thereof, since this
is easily obtainable and, upon reaction, sets free ammonia
so that the ampholytic compound is obtained directly in
the form of the inner salt. When alkali metal salts, for
example the sodium or potassium salt, of the maleic acid
semi-amide are used, the reaction with the diamine yields
the compounds of the Formula I in the form of the corre-
sponding alkali metal salts that can be converted, where
required, into the inner salts by adding an acid until the
pH-value of the equipotential point has been reached.

A special advantage of the ampholytic compounds of
the present invention is that they retain their anti-micro-
bial action even in the presence of anionic, cationic, and
non-ionic surfactants and also in the presence of organic
and inorganic builders. The ampholytic compounds of
the invention can, therefore, be added to conventional
washing agents and cleansing compositions as well as to
soft-rising agents or can be used in conjunction with such
agents,

Surface-active substances and builders, such as are used
for the manufacture of washing agents and cleansing com-
positions together with the novel ampholytic compounds
of the invention, are mentioned, for example, in Schwartz,
Perry, Berch, “surface-active agents and detergents,”
volume II (1958), pages 25 to 138 and 288 to 317. The
washing agents and cleansing compositions may further
contain optical brightening agents, perborates and en-
zymes without impairing the anti-microbial action of the
ampholytic compounds of the invention. In addition, other
known additives and diluents, for example perfumes,
fluorescence agents, foam-promoting or foam-depressing
agents as well as auxiliaries preventing deposits, do not
lessen the advantageous action of the ampholytic com-
pounds of the invention.

The ampholytic compounds of the present invention are
highly active and hence a small amount is sufficient to
give the washing agent or cleansing composition an anti-
microbial action. The amount of the ampholytic com-
pounds added to the washing agent or cleaning composi-
tion may vary within wide limits. The amount used de-
pends, primarily, upon the anti-microbial effect desired
for the washing agent or cleansing composition. An
amount of from 0.1 to 10%, calculated on the weight of
the washing agent, cleansing composition or soft-rinsing
agent is generally employed. The preferred range of con-
centration of the ampholytic compounds is, however, 0.5
to 5% by weight, calculated on the washing agent or
cleansing composition. The upper limit of the amount of
the ampholytic compounds of the invention is mainly
dependent on economic considerations and, if necessary,
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upon the solubility properties. An increase in concentra- -

tion augments, as is to be expected, the anti-microbial
action of the washing agent or cleansing composition.
The ampholytic compounds of the present invention
can be incorporated into soaps, washing or cleansing
preparations according to any method provided an even
distribution in the entire mass is guaranteed. In doing so
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the good compatibility of the ampholytic compounds with
the above-mentioned soaps and non-soapy washing agents
or cleansing compositions in the form of, for example,
bars, liquids, flakes and granules becomes apparent. Even
under the influence of sun-light the ampholytic com-
pounds of the invention do not cause any decoloration
of the soaps, washing agents or cleansing compositions.
In this respect, the ampholytic compounds of the inven-
tion are superior to the known anti-microbial additives
based on bisphenolic compounds.

A further advantage associated with the use of the
ampholytic compounds of the present invention is that
they are substantively absorbed by fabrics comprising, for
example, wool or cotton during washing or rinsing with
a washing or rinsing agent containing a compound of the
invention. Thereby, the textiles obtain a long-lasting anti-
microbial protection.

The anti-microbial action on textiles is tested by the
textiles protection test. This test essentially comprises
first washing a sample with a known washing liquor and
subsequently treating it in an aqueous solution with a
soft-rinsing agent which contains the anti-microbially
active agent, drying the sample and placing it on a
nutrient agar, to which the bacteria used for the test have
been added. After a short time the samples are removed
and the agar plates incubated at 37° C. for 24 hours. Due
to the anti-bacterial action, no growth of bacteria is ob-
served on the bearing surfaces and their surroundings.

The ampholytic compounds of the present invention
cover such a broad range of action that they may be
used, for example, as disinfection agents, and more
especially, for medicinal and hygienic purposes. Their use
in soaps and cleansing compositions, for example heavy
duty of fine washing agents and ‘soft-rinsing agents, is of
special interest since their anti-bacterial action is retained
in the presence of such agents. This favorable behavior
of the ampholytic compounds of the invention renders
possible the combination of a washing agent, cleansing
composition or rinsing agent and an anti-microbially active
agent in one preparation.

The following examples serve to illustrate the invention,
the parts and percentages being by weight unless stated
otherwise.

EXAMPLE 1

(A) A solution of 52.8 parts of the ammonium salt of
maleic acid semi-amide (prepared from maleic acid an-
hydride and gaseous ammonia in chloroform) in 200
parts of water is stirred at 92° C. for 2.5 hours with 53
parts of coco fat propylene diamine (having a content of
basic nitrogen of 10.6%). During the reaction ammonia
develops. The liquid is concentrated under reduced pres-
sure (in a rotary evaporator) by distilling off water. The
pasty residue is dried in vacuo at a temperature of about
50° C. The compound of the formula

R1—N—CH;—CH;—CH;—NH
H-CO.H éH—COzH
CH;—~CONH, CH;—CONH; (A)

in which R, stands for an alkyl group of § to 18 carbon
atoms, corresponding to the chain distribution of the coco
fatty acid, is obtained as a yellowish solid substance which
can be ground to a fine powder.

The acid number is 230 (calc. 227) and the content of
basic nitrogen is 6.1% (calc. 5.66%).

The pH-value of the 1%-solution in water is 5.5 (by
potentiometry).

When 54.7 parts of the sodium salt of maleic acid semi-
amide are used for the reaction under the same conditions
instead of 52.8 parts of the ammonium salt of maleic acid
semi-amide, the above-mentioned Compound (A) is ob-
tained not in the form of the inner salt but as the sodium
salt. .

(B) A mixture of 132 parts of the ammonium salt of
maleic acid semi-amide, 274 parts of coco fat propylene
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diamine having a basic nitrogen content of 10.2%, and
500 parts of water is stirred at 83° C. for 3 hours. The
solution diluted with water is concentrated in vacuo and
then dried in vacuo at 50~60° C. The yellowish solid sub-
stance (B), consisting of a mixture of the compounds of

6
in a weight ratio of about 71:29, the portion of D;
prevailing.
The good surface-active properties of the ampholytic
compounds of the invention are demonstrated by the tests
on product (A) as an example of these compounds; the

the formula 5 results thereof are compiled in Table 1.
By The ampholytic compounds of the invention possess a
Ry NHCH;—CH;—CH;—NH—CH—C OsH surprisingly varied anti-microbial activity. They are bac-
teriostatically and bactericidally active against gram-
CH:CONH; 10 positive and gram-negative organisms. Moreover, they
and have a fungistatic activity. The good bacteriostatic and
Ba) fungistatic activity of the ampholytic compounds of the
invention is demonstrated by the data summarized in
—N—CH;—CH;—CHa— o
Rr CH;—CHy—CHi—NH: Table II. The results of these tests show the surprisingly
| H~CO:H 15 broad anti-microbial activity range of the ampholytic
CH;—CONH: compounds as compared with the typical known surface-
in which R, stands for an alkyl group of 8 to 18 carbon active ampholyt‘l‘c Compounds I and 1T (cf. Dr. K. H.
atoms, corresponding to the chain distribution of the Wallhaeusser, “Sterilisation, Desinfektion, Konservie-
Ia
coco fatty acid, is clearly soluble in water. The two com- 3‘%’ Chemotherapie,” Stuttgart (1967), pages 234-
ponents of the mixture are in a weight ratio of about 20 .
72:28, the portion of B, prevailing. COMPARISON I
(C) 132 parts of the ammonium salt of maleic acid CH;
semi-amide in 1000 parts of water and %81 parts of N-tal- R—C ONH—CH:—CH,—llI—CH,—cozn
low fat propylene diamine, having a basic nitrogen content éH ,
of 7.3%, are stirred at 86-88° C. for 3.5 hours. The pH- 25 3 .
value of the alkaline reaction solution can be adjusted (R=alkyl of 8 to 18 carbon atoms, corresponding to the
to 6.5-7.5 by means of acetic acid and the solution can chain distribution of coco fatty acid.)
be used as such or it can be converted into a powder by
drying. The light yellow product (C) which is a mixture COMPARISON II
of the compounds of the formula 30 CHy
Co R—I;I—CH:-—CO{H
Ri—NHCH;—CH:—CH~NH—CH—CO:H CHj
CH—~CONH: (R=alkyl of 8 to 18 carbon atoms, corresponding to the
and 35  chain distribution of coco fatty acid.)
Co)
Ri—N—CH;—CHy—CH;—NH: TABLE 1~TECHNOLO GICALAPROPER’I‘IES OF PRODUCT
H—CO:H ™ W?téing vallifdacgqﬁinsgt todD(IiN
empera- (2
. . CH;—CONH; . 40 Concentration 1:ure,p °C. 539011-n(11?1nseconltllss)n andards)
in which R; stands for a hydrocarbon radical of 14 to 18 el P~
carbon atoms, corresponding to the chain distribution of L T 50 86
tallow fatty acid, the portion of C; prevailing, has a basic DO iieieeeeen 70 Foamt ; 38 ding to DIN
nitrogen content of 5.7% (calc. 5.64% ) and an acid num- 53609 {om. of foam after beating
ber of 111/112 (calc. 113). The weight ratio of the two 45 for 5 minutes)
components C; and C; in the mixture is about 74:26. 1 g/l in water of G°
172 parts of N-n-octyl-ethylene diamine may also be L& < R 40 240
u;eglgflor this r;acltion ?nder the1 sam:e1 condition; instead Xiiim?geﬁégﬁg‘;';m.,';”?,ﬁ;‘&%g‘;gg;
o parts of tallow fat propylene diamine, whereupon
a yellowish product (D) is obtained which is a mixture 50 . Test fabric With o standardized
1 g/l plus 2 gfl. of
of compounds of the formula LY e A LW
Dy 1()}1’12th6 in water of 0° % -
CH;—(CHz)7—NH-~-CH:—CH—NH—CH—C0,H Tt Hilgh-déxty waéshing of woct)l in th?
meconm: 55 fontegneter Goretans
and Test fabric with a standardized
Ds) soiling
1 gfl. plus 2 g/l. of
CH;—(CH,;)—N—CH;:;—CH—NH; sodium tripolyphos-
phate in water of 0°
H-—CO:H 60 €8 = S 20 79
(IJHz——-C ONH; ! G.H. means German hardness.
TABLE IL.-MINIMUM INHIBITION CONCENTRATION
Type of germ
Staph.  Strept.
aureus faecium  E. coil Proteus Pseudom. Cand.
G 54, MD8b, 055, mirebilis, aeruginosa, albicans,
y/ml. yml. y/ml wg/ml ~y/ml. /ml.
Product:
A eeeeeeeenen 32 40 80 5 80 60
B... 10 63 42 5 32 63
(o JOR 12.5 12.5 12.5 >10 625 ceouncnnnn
Con}paﬂson: 160 o ® " o5
T 80 - __llll 10 10 @ 65

N 1 Ineffectives
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TABLE IIL~BACTERICIDAL CONCENTRATION
Type of germ
Staph. E.coli Proteus Ps. aery- Cand.
ayreus, 05 mirab,, ginosa, albicans
~/ml, v/ml. mg./ml. mg./m}, mg./ml.
Product A:

! 350 350 >10 1.25 1.25
350 160 5 1350 1625

] Q] Q] * ®

@ @ @ @ ®
156 ) 4 J 1.25
156 8 8 o 16 1350

ty/ml. 3 Ineffective.

The results were obtained in a series dilution test, which
was performed in agreement with the procedure of “Richt-
linien fuer die Pruefung chemischer Desinfektionsmittel”
(Gustav-Fischer Verlag, Stuttgart, Germany (1959)),
edited by the German Society for Hygiene and Micro-
biology. In these tests, the minimal inhibition concentra-
tion (MIC) has been determined. This is the minimal
concentration ascertained in the pure dilution test, in the
weight unit per cubic centimeter of the test solution of an
anti-microbially active substance, at which no increase
of the examined organisms could be observed.

The bactericidal activity (bactericidal concentration)
was also tested in germ suspension tests according to the
criteria indicated above. The results of these tests are
represented in Table IIL

EXAMPLE 2

A synthetic heavy-duty detergent, which has a granu-
lar builder, consists of the following components:

8.00% of the sodium salt of secondary alkanesulfonic
acid (average molecular weight 328), prepared by sul-
foxidation of a mixture of n-paraffins with 13 to 18
carbon atoms,

5.00% of an addition product of 15 mols of ethylene
oxide to 1 mol of tallow-fatty alcohol

3.00% of sodium soap

37.00% of sodiumtripolyphosphate

7.00% of sodium metasilicate

3.00% of magnesium silicate

4,00% of carboxylmethyl cellulose

0.30% of an optical brightener

0.15% of perfume oil

20.00% of sodium-perborate

ithe remainder, to 100 percent of water

©.1 percent or 0.01 percent of Product A

were added to said detergent mixture for obtention of the
anti-microbial effect desired.

In solutions of 0.3 g. per liter of the pure detergent
mixture (without the disinfection component), the mini-
mum inhibition concentration of the ampholytic com-
wpounds of the invention was determined according to the
:above-specified method and compared with the MIC-
-values found for the detergent alone. It appeared that
the heavy-duty detergent practically did not impair the
anti-microbial activity of the ampholytic Compound A.
The results of the tests are compiled in Table IV.

TABLE IV

[Minimum inhibition concentration (y/ml.) in the presence of
heavy-duty detergents]

Product A in

detergent

Product A Detergent solution of

Type of germ alone one 03 ¢g./1.
Str. faecalis e 78.2 1,250 156
B. coli 156 1, 250 313

. The same tests were performed on heavy-duty deter-
gents of the above-mentioned composition which, how-
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ever, contains instead of 8.0% of the secondary sodium
salt of alkane-sulfonic acid:

(a) 8.00% of a mixture of equal parts of the sodium salts
of an a-olefin sulfonate having 15 to 18 carbon atoms
and of the secondary alkane-sulfonate, and

(b) 8.00% of the sodium salt of dodecyl-benzene-sulfonic
acid.

In both cases, no impairment of the anti-microbial activity
of the ampholytic compounds of the invention by the de-
tergents was ascertained.

EXAMPLE 3
A high-duty detergent consists of the following com-
ponents:

10.00% of an addition product of 8§ mols of ethylene
oxide on 1 mol of coco fatty acid,

10.00% of an addition product of 5 mols of ethylene
oxide on 1 mol of isotridecyl alcohol,

40.00% of sodium tripolyphosphate,

5.00% of sodium silicate,

10.00% of calcined sodium carbonate,

2.00% of carboxymethyl cellulose, and

the remainder to 100% of sodium sulfate.

To render the detergent antimicrobially active, an
ampholytic compound of the invention, for example
Product A, may be added in an amount depending on
the effect desired.

In solutions of 5 g. per liter of the pure high-duty
detergent, the minimum inhibition concentration for
Product A was determined in a manner analogous to
Example 2 and compared with the values ascertained for
the detergent alone and for Product A alone. The results
obtained are compiled in Table V.

TABLE V
[Minimum inhibition concentration (y/ml.)]
Product A
in high-duty -
detergent
High-duty solution of
Type of germ Product A detergent 5g./l.
Str, faecalis 78.2 y/ml Smg./ml..__ 19.6 v/ml.
E, coli 055. 156 v/ml Ineffective.. 313 v/ml.

The results show that the addition of an ampholytic
compound of the invention imparts an excellent anti-
microbial activity to the high-duty detergent, the action
of the ampholytic compound being even increased, in
some cases, by the components of the high-duty detergent.

EXAMPLE 4
A soft-rinsing agent has the following composition:

6.0% of distearyl-dimethyl-ammonium chloride,

0.5% of an addition product of 12 mols of ethylene
oxide on 1 mol of oleyl alcohol,

0.5% of optical brighteners,

0.05% of perfume oil, and

the remainder to 100% water.

By addition of an ampholytic compound of the in-

-vention, e.g. Product A, this said soft-rinsing agent ob-

tained 'an excellent anti-microbial action.

In the same manner as in Example 3, in solutions of
0.3 g. per liter of the pure soft-rinsing agent the minimum
inhibition concentration of the ampholytic compound
of the invention was determined and compared with the
values ascertained for the soft-rinsing agent alone and
the ampholytic agent singly. The results are represented
in Table VI. They show that the anti-microbial action
is not impaired by the components of the soft-rinsing
agent. .
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TABLE VI.—Minimum inhibition concentration
Product
Ain
soft-rinsing
Soft-rinsing agent
agent solution
Type of germ Product A - alone of 0.3 g./l.
Str. faecalis. 80 «y/ml 1.25 mg./ml.. 156 v/ml.
EXAMPLE §

A liquid foot-wasﬁihg agent of following composition
is prepared:

30% of an addition product of 10 mols of ethylene oxide
on 1 mol of coco fatty alcohol,

0.2% of perfume and dyestuffs,

1% of Product A, and

remainder to 100% water.

Due to the fungicidal activity of the ampholytic com-
pound, the foot-washing agent shows excellent action
against foot fungi. The anti-microbial action of the am-
pholytic compound is not impaired by the remaining
components of the foot-washing agent.

EXAMPLE 6

A high-duty detergent containing the compounds of
the invention as the washing-active and anti-microbially
active substance, has the following composition:

12% of Product A,
8% of an addition product of 8 mols of ethylene oxide
on 1 mol of coco fatty alcohol,
40% of sodium tripolyphosphate,
5% of sodium silicate,
10% of calcined sodium carbonate,
2% of carboxymethyl cellulose and
23% of sodium sulfate.
A detergent of this composition showed very good
washing effects on wool, polyamide, polyester and other
fibers and reduced the germ content of the washing liquor.

What we claim is:
1. A compound of the Formula I

Rl—lf— (CH3) x—I?H
Ra Rs (1)

in which R, stands for an alkyl or alkenyl radical having
8 to 18 carbon atoms, x for the integer 2 or 3, and Rj
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and Ry each stands for a hydrogen atom or the radical
of the Formula IT
—CH—CO0:Y
H;—C ONH (In)

and in which at least one of the radicals R, and Ry stands
for the radical of the Formula II, and Y stands for a
hydrogen atom or an alkali metal ion.
2. The compound of claim 1, wherein R, stands for
an alkyl or alkenyl radical having 12 to 18 carbon atoms.
3. A compound of the formula

R1—N—CH;—CH;~CH:;—NH
H~CO:H H—CO:H

I
CH;—CONH3 H;—~CONH2 (¢:9)

in which R, stands for an alkyl radical having 8 to 18
carbon atoms.
4. A mixture of the compounds of the formula

(B
Ri—~NHCH;—CH;—NH—CH—CO:H
H;—C ONH3
and

(Ba)
R1—N-~CH;—CH;~CH;~NH;2

H—CO:H
H;~~CONH;

in which R; stands for an alkyl radical having 8 to 18
carbon atoms, the mixture being in a weight ratio of
72 parts B; to 28 parts Ba.
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