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The present invention relates to quaternary 
nitrogen compounds and to a process of prepar 
in: them. 
We have found that quaternary nitrogen com 

; pounds in which several carboxylic groups or 
their functional derivatives are united through 
carbon links with the quaternary nitrogen atom, 
are manufactured by causing a halogencar 
boxylic acid, or a salt or ester thereof to act upon 

0 a disubstituted amino-acylamide obtainable, for 
instance, by reaction of halogen-acylamides with 
secondary amines according to the scheme 
R1 R4 R| R6 

5 NH+halogen RaCO.N -——» /N.R;.C ONiH halogen 

Y wherein R3 stands for an aliphatic hydrocarbon 
radical. R1 and R: stand for hydrocarbon radi 
cals which may be substituted and R4 and R5 

it stand for hydrogen or a hydrocarbon radical 
which may be substituted. 
The formation of the quaternary nitrogen com 

pounds according to the present invention corre 
sponds to the following scheme: 

wherein R1, R2, Ra, R4 and R5 have the above 
mentioned signi?cation, R6 represents an ali 
phatic hydrocarbon radical and X stands for 
COOK, COO metal atom, esteri?ed COOH. 
The two components may be caused to react 

in the presence or absence of a suitable solvent 
or diluent, for example, in water or in an or 
ganid solvent, generally at a temperature of 
30° C.—120° C. Depending on the nature of the 
parent materials, the reaction takes place already 
when mixing the reaction agents or heating un 
der pressure may be necessary. 

Disubstituted amino-acylamides suitable for 
the reaction are for example: dimethylamino 
acetobutylamide, dimethylamino - aceto ; oleyl 
amide, dimethylamino - aceto - methyl - stearyl 
mide, beta-diethylaminiopropionyldodecylamidle, 
alpha-dimethylaminostearylamide. 
These disubstituted amino-acylamides may be 

obtained in a smooth reaction by causing a sec 
ondary amine to react with a halogen-amide, for 
example: chloracetic acid butylamide, alpha 
chloropropionic acid ethanolamide, beta-chloro 
propionic acid diethanolamide, chloracetic acid 
paratoluidide, chloracetic acid stearylamide, the 
amide mixture from chloracetic acid and the pri 
mary amines obtainable from palmnut oil fatty 

acid, chloracetic acid methylstearylamide, alpha 
chloropropionic acid oleylamide, alpha-bromo 
stearic acid amide and others. The reaction with 
the secondary amines proceeds in some cases 
without external heat supply, and so rapidly that 
the heat evolved must be led away, and in other 
cases the components must be heated together, 
under pressure if necessary. The reaction may 
also be carried out in the presence of solvents. 
The application of an agent for binding hydro 
gen halide is useful, if the secondary base is not 
used in excess. - 

Suitable halogen-carboxylic acids are for ex 
ample: chloracetic acid, beta-chloropropionic 
acid, alpha-bromo-stearic acid and suitable de 
rivatives are the salts, or esters of these acids. 
The number of the components suitable for the 

manufacture of the quaternary nitrogen com 
pounds is not limited to the above-named com 
pounds. There may also be used amino-acyl 
amides disubstituted in the amino-groups by 
aryl or aralkyl; the amide radical may also con 
tain any other substituents. Furthermore, there 
may be used any halogen-carboxylic acid which 
contains a reactive halogen atom. 
The quaternary nitrogen compounds obtain 

able by the present invention are in the pure 
state colorless, in part crystallizable, in part oily 
to fatty- or wax-like bodies which in general are 
soluble in water or, especially those of high mo 
lecular weight, disperse in water so as to form an 
emulsion. - 

The new nitrogen compounds are, for instance, 
suitable for use in the textile industry. 
The following examples serve to illustrate the 

invention, but they are not intended to limit 
it thereto; the parts are by weight: 

(1) 337 parts of dimethylamino-acetostearyl 
amide are gradually mixed, in the form of a melt 
at '75-85° 0., with 110 parts of chloracetic acid 
methyl ester and the mixture is then heated for 
two hours at 95~100° C. and ?nally for two hours 
at 110-120° C.; during this time the mass which 
becomes more and more viscous must be mixed 
by stirring or kneading. The N-dimethyl-N 
acetostearylamide-betaine methyl ester chloride 
thus obtained solidi?es on cooling and may be 
pulverized. It yields clear solutions with water. 
The yield is quantitative. 
The dimethylamino-acetostearylamide is ob 

tained by treating in a pressure vessel for 3 
hours at a temperature of 80-100° C. 328 parts of 
chloracetostearylamide with 220 parts of a solu 
tion of dimethylamine of 45 per cent strength. 
After distillation of the solvent, the dimethyl 
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2 
amine hydrochloride formed as a by-product is 
extracted by means of hot water (with addition 
of sodium chloride) at 85° C. The separated oil 
solidi?es after cooling and is pure dimethylami~ 
no-acetostearylamide. The yield almost corre 
sponds with_ that foretold by theory. 

(2) 158 parts of dimethylamino-acetobutyl 
amide are gradually mixed, while vigorously stir 
ring, in a vessel provided with a re?ux condenser 
with 122 parts of chloracetic acid ethyl ester, 
the condensation occurring with evolution of heat. 
Care must be taken by suitably cooling that the _ 
temperature remains within moderate limits and 
does not exceed 120° C. Stirring is then contin 
ued for l-2 hours at 100-l20° C., the yield of the 
N-dimethyl-N-acetobutylamide-betaine ethyl es 
ter chloride, which is soluble in water to a clear 
solution, is very good. 
The dimethylamino-acetobutylamide is ob 

tained by introducing 150 parts of chloraceto 
butylamide, while cooling, into a solution of 50 
parts of dimethylamine in 500 parts of alcohol. 
With gradual evolution of heat which is ?rst 
restrained by cooling, a complete conversion to 
dimethylamino- acetobutylamide occurs. The 
product is worked up by removing the solvent and 
stirring the remaining mass with hot water in 
order to extract the dimethylamine hydrochlo 
ride. The yield of dimethylamino-acetobutyl 
amide which remains is very good. 

(3) 363 parts of dimethylamino-aceto-o1eyl 
amide obtainable by causing chloraceto-oleyl 
amide to react with dimethylamine are gradually 
mixed at 40-50° C. with a solution of 106 parts 
of sodium chloracetate in 1000 parts of water 
and the mixture is heated for 4-6 hours at 80 
90° C., the dimethylaminoaceto-oleylamlde dis 
solving to a clear solution; the condensation leads 
to the sodium salt of N-dimethyl-N-aceto—oleyl 
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methylstearylamide to react with dimethylamine, 
are dissolved in I700 parts of warm toluene and 
the solution is gradually mixed, while stirring, 
in a re?ux apparatus with 110 parts of chloracetic 
acid methylester, the temperature being ?rst kept 
at 75-90" C. and ?nally, for two hours, at 110° 
C. After the solvent has been removed, the 
N-dimethyl-N-acetomethylstearylamide - betaine 
methyl ester chloride is obtained with a good 
yield. 

(6) 674 parts of dimethylaminoacetostearyl 
amide are gradually mixed, while vigorously stir 
ring, at 70° C. with 522 parts of chloracetic acid 
doclecyl ester, and the whole is after-heated for 
3 hours at IOU-110° C. The N-dimethyl-N 
acetostearylamide-betaine dodecyl ester chloride 
is a wax-like body, which forms a dispersion in 
water which resembles an emulsion. 

('7 ) 350 parts of beta-dimethylaminopropionyl 
stearylamide, obtainable by causing beta-chloro 
propionic acid stearylamide to react with di 
methylamine, are heated with 108 parts of chlor 
acetic acid methyl ester as described in Example 
1. The N-dimethyl-N-propionylstearylamide-be 
taine methyl ester chloride is analogously ob 
tained with a very good yield in the form of a 
fat-like compound, which dissolves in water to 
a clear solution. 

8) 380 parts of a tertiary polyamine, obtain 
able by heating for several hours at 70-100° C. 
350 parts of chloracetostearylamide and 130 
parts of a polyethylene-polyamine, consisting 
substantially of diethylenetriamine, are heated 
with 75 parts of chloracetic acid methyl ester for 
2 hours at ‘YO-100° C. A wax-like product of 
high molecular weight is obtained with a good 
yield which dissolves in water to a clear solution 
and has a good frothing power; the product ob 
tained corresponds to the formula: 

amide-betaine chloride. The solution may be 
adjusted to any desired concentration or dried 
to form a powder.‘ 

(4) 297 parts of diethylamino-acetododecyl 
' amide are mixed, while stirring, at 70~90° C. with 
153 parts of bromacetic methyl ester in small 
portions. The condensation is completed by 
after-heating at 120° C. for two hours. The 
N-diethyl-N-acetododecylamide - betaine methyl 
ester bromide is obtained with a good yield. 
The diethylamino-acetododecylamide is ob— 

tainable by treating 260 parts of chloraceto 
dodecylamide (obtainable by causing dodecyl 
amine to react with chloracetyl chloride in the 
presence of dimethylaniline) with 160 parts of 
diethylamine in a pressure vessel for three hours 
at 100° C. The diethylamine hydrochloride 
formed is eliminated by stirring the mass with 
hot water and the diethylamino-acetododecyl 
amide is separated which ina hot state'is an 
oily substance. The product is dried and is then 
sufficiently pure for being worked up. It may 
be distilled under reduced pressure and boils un 
der a pressure of 2 mm., of mercury at a tem 
perature of 174° C. The yield is nearly quanti 
tative. 

(5) 351 parts of dimethylamino-acetomethyl 
stearylamide, obtainable by causing chloraceto 

CH: (IJHQ C1 ([3111 
$0 (")0 ('30 
O CH; O CH; 0 CH3 

(9) 269 parts of dimethylamino-acetododecyl 
amide are dissolved in 800 parts of alcohol; 386 
parts of sodium alphabromostearate are gradual 
ly added and the whole is heated, while stirring, 
for 6 hours in a re?ux apparatus. After the al 
cohol has been removed by distillation, the sodium 
salt of N-dimethyl-N-acetododecylamide-stearyl 
betaine bromide is obtained with a good yield; on 
account of its high molecular weight it is soluble 
in water in a hot state only. 
The dimethylamine-acetododecylamide is ob 

tained by mixing 130 parts of chloracetododecyl 
amide with 110 parts of a solution of 46 per cent. 
strength of dimethylamine in methanol. After a 
short time the reaction occurs with evolution 01' 
heat which is best allowed to end in a closed vessel 
at 70° C., whereupon the whole is heated for 1 
hour at the same temperature. After the solvent 
has been removed, the dimethylaminohydro 
chloride is separated from the mass by stirring 
with hot water, the dimethylamino-acetododecyl 

_ amide remaining in a pure form. It is oily when 
hot and, on cooling, solidi?es to colorless clustered 
crystals. It may be distilled under a pressure of 
2 mm. of mercury at a temperature of 170-172’ C. 
Analogously to the manufacture of the di 

methyl-amino-acetododecylamide the following 
disubstituted amino-acylamides may be prepared: 
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200 parts of beta-chloropropionic acid di 

ethanolamide (obtainable by causing diethanol 
amine to react with beta-chloropropionyl chlo 
ride) are treated together with 230 parts of a 
solution of 45 per cent. by weight of dimethyl 
amine in methanol for three hours in a closed 
vessel at about 80° C. After cooling, the solvent 
is removed by distillation, the remaining mass is 
poured into water and the whole is mixed with 
115 parts of caustic soda solution of 36 per cent. 
strength in order to convert the hydrochloride of 
the dimethylamine into the free base. The di 
methylamine is removed by distillation, the water 
and the sodium chloride are then eliminated, and 
the dimethylamino-propionyl-diethanolamide re 
mains as an oily substance. 

362 parts of alpha-bromostearic acid amide are 
treated with 250 parts of a solution of 45 per cent. 
by weight of dimethylamine in methanol for 5 
hours in' a pressure vessel at IOU-130° C. After 
distillation of the solvent and of the amine in ex 
cess, the hydrobromide of the dimethylamine, 
which is formed as by-product, is eliminated by 
extraction with hot water. After drying, the 
alpha-dimethylaminostearylamide remains with a 
good yield. 
We claim: 
1. The products of the general formula: 

R1 halogen R4 

N-—R3.CO.N 
I \ 

R6 R2 Ilia 
X 

wherein R1 and R2 represent hydrocarbon radi 
cals, R3 is an aliphatic hydrocarbon radical and 
R4 and R5 represent members of the group con 
sisting of hydrogen, hydrocarbon radicals and 
aliphatic hydrocarbon radicals substituted by hy 
droxy groups, Rs standing for an aliphatic hy 
drocarbon radical and X representing a member 
of the group consisting of COOH, COO metal 
atom, esteri?ed COOH, the products being in pure 
state colorless compounds. 

2. The products of the general formula: 

R: alkyl R5 
X . 

wherein R1 and R2 represent alkyl radicals, R4 
a member of the group consisting of hydrogen, 
hydrocarbon radicals and aliphatic hydrocarbon 
radicals substituted by hydroxy groups and R5 
represents an alkyl radical of at least 8 carbon 
atoms X being a member of the group consisting 
of COOH, COO metal atom, esteri?ed COOH, the 
products being in the pure state colorless com 
pounds. 

3. The products of the formula: 
alkyl C1 H 

/ 
N—cH,.co.N 

(13H: 
x 

R5 representing an alkyl radical of at least 8 car 
bon atoms and X being a member of the group 
consisting of COOH, COO metal atom, esteri?ed 
COOH the products being in the pure state col 
orless compounds. 

4. The product of the formula 

/ 
alkyl R5 

H3O CH: CiaHa'! 

0 00.011: 

the product being in the pure state a colorless 
fat-like body. 

5. The product of the formula 
E50: 01 H 

\N£CH2.CO.N/ 
1150: CH: CnHu 

COONa 

the product being in the pure state a colorless 
fat-like body. 

. GERHARD BAILE. 

KARL HORST. 
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