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The present invention relates to new assistants 
in the textile and related industries especially 
wetting, cleansing, dispersing and like agents and 
a process for producing same. 
We have found that organic compounds which 

contain in the molecule at least one nitrogen 
atom, at least two organic radicles directly at 
tached to said nitrogen atom, in which the said 
nitrogen atom is present in a higher oxidation 
stage than in "organic ammonia Substances' and 
which contain at least one aliphatic (i. e., open 
chain aliphatic or cycloaliphatic) radicle with at 
least 8 carbon atoms, are valuable assistants in 
the textile and related industries, especially Wet 
ting, cleansing, dispersing and like agents. The 
term “organic annonia Substances' is intended 
to mean for the purposes of the present invention 
amines and ammonium compounds containing 
Organic radicles including tuaternary annonium 
Compounds. 

Wetting, cleansing, dispersing and like agents 
of the kind defined above can be obtained by 
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treating amines containing at most one hydrogen 
atom directly attached to nitrogen with oxidizing 
agents, while taking care that no degradation 
of the amines but a combination of oxygen on 
the annino nitrogen atom takes place and intro 
ducing at any time an aliphatic radicle with at 
least 8 carbon atons. The introduction of the 
latter may either consist in selecting Such amines 
as already contain Such a radicle or, if this is 
not the case, by reacting the amine before or after 
the oxidation with a compound capable of intro 
ducing an aliphatic radicle of the said kind. If 
desired, further radicles of any desired kind may 
be introduced. 
By carrying out the said oxidation with ter 

tiary amines 
R 
\ 
N-R 

/ 
R 

(in which R, R2 and R3 stand for organic radicles 
two of which may be connected with one another) 
anineoxides are obtained which correspond to the 
formula, 

R R OE 
N N / 

R-N=O, or, in the hydrated form, R-N 
/ / N 

R3 Rs O 

If, however, secondary amines R1-NH-R2 are 
oxidized in the said manner annineoxides are ob 
tained which are tautomeric with the correspondo 

(C. 260-581) 
ing hydroxylamines. These compounds may be 
represented by the following formulae: 

R R 
RN=O, or N-OH 

/ / 
R 

(Amineoxide form) (Hydroxylamine form) 
Open chain aliphatic or cycloaliphatic radicles 

suitable for the purposes of the present invention 
are for example those of lauric, stearic, palmitic, 
oleic and ricinoleic acids, the hydrocarbon radi 
cles corresponding to the montanic acids, resinic 
and naphthenic acids and to the alcohols and 
carboxylic acids obtainable by the oxidation of 
parafin wax. Furthermore the term is intended 
to include radicles of hydrogenated aromatic hy 
drocarbons of high molecular weight, as for ex 
ample decahydronaphthalene. The expression 
“aliphatic radicals' as employed in the claims 
covers both open chain aliphatic radicals and 
cyclo-aliphatic radicals and radicals in which 2 
open chain radicals are joined together as for 
example in compounds of the type obtained when 
a piperidine compound is employed as the amine. 

In the said wetting, cleansing, dispersing and 
like agents the said organic radicles containing 
at least eight carbon atoms are connected to a 
nitrogen atom either directly or by means of 
other atoms or atomic groups, Such as oxygen 
atoms or sulphur atoms or carbonyl, carboxylic 
acid ester, carboxylic acid amide, Sulphonic or 
sulphonamide groups, or of Organic rings. The 
chains of radicles of high molecular weight may 
also be interrupted by one or more of the said 
atoms or atomic groupS. 
Secondary and tertiary amines Suitable as 

initial materials are for example Octyl propyl 
amine, cetyl butylamine, dodecyl naphthylamine, 
decyl dinnethylamine, dodecyl dimethylamine, 
hexadecyl diethylamine, oleyl dimethylamine, 
and amines obtainable by the reaction of pri 
mary or secondary amines of low molecular 
weight with higher molecular halogen-paraffin 
hydrocarbons. Other suitable amines are N-di 
methyldecahydronaphthylamine,N-dodecylethyl 
aniline, N-octylpiperidine, N-dialkylethylenedia 
mines which are acylated on one side by fatty acid 
radicles of high molecular weight, the dodecyl 
ether of para-dimethylaminephenol, the dodecyl 
ester of N-dimethylaminoethyl alcohol, N-mono 
methyl-C-dodecylaniline, N-dimethyl-C-dodecyl 
aniline and the cetyl amide of dimethylamino 
acetic acid. Amines of the said kind which Con 
tain any desired substituents, as for example 
halogen atoms, hydroxy, carboxyl, ester, ether, 
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amide, sulphonic and hydroxyethyl groups, or 
which contain further primary, 'Secondary or 
tertiary amino groups may also be employed as 
initial materials. 
The said amines may be subjected to the oxidiz 

ing treatment alone or in admixture with each 
other. A great variety of oxidizing agents may 
be employed, as for example hydrogen peroxide, 
Sodium peroxide, permonosulphuric acid, benzoyl 
peroxide, sodium hypochlorite and oxygen or mix 
tures containing oxygen or other gas mixtures 
having an oxidizing action preferably in the pres 
ence of oxidizing catalysts, the oxidation is ad 
vantageously carried out in aqueous solution or 
suspension and/or while employing organic sol 
vents or diluents, such as ethyl alcohol, acetone or 
benzene, at ordinary or elevated temperature, ad 
Vantageously between 0 and 100° C. or between 
20 and 100° C. 
When the resulting oxidation product contains 

only two organic radicles attached to nitrogen it 
is advantageous to introduce further organic rad 
icles; this may be effected in known manner by 
alkylation, arylation or aralkylation. For ex 
ample the oxidation product of dodecylmethyl 
amine may be converted into an oxidation prod 
uct of a tertiary amine by treatment with benzyl 
chloride or an alkyl iodide. The compounds thus 
obtainable which contain halogen may be con 
verted into the corresponding amine oxides by 
means of silver oxide; if instead of the alkyllo 
dides alkyl Sulphates are employed, the conver 
sion into the amine oxides may be effected by 
means of barium hydroxide. If the amines em 
ployed as initial materials contain no aliphatic 
or cycloaliphatic radicles containing at least 
eight carbon atoms, it is preferable during the 
conversion of the oxidation product into the 
oxidation product of a tertiary amine to intro 
duce into the molecule a radicle of high molecular 
weight. Thus for example the oxidation product 
of dinnethylamine may be converted by reaction 
with cetyl iodide into an oxidation product of a 
tertiary amine of high molecular weight. 

Oxidation products of secondary amines of low 
molecular weight may also be converted by the 
introduction of organic radicles of low molecular 
weight into oxidation products of tertiary amines, 
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the latter or oxidation products of tertiary 
amines of low molecular weight being then di 
rectly condensed with correspoding compounds 
of high molecular weight. In this case it is ad 
vantageous for the oxidation products to contain 
atoms or atomic groups which permit of a sub 
sequent introduction of aliphatic or cycloaliphatic 
radicles of high molecular weight. For example 
a Secondary annine of low molecular weight may 
be caused to react with chloracetic acid; then 
before or after the oxidation an aliphatic radicle 
of high molecular weight may be introduced into 
the carboxylic acid group contained in the re 
action product, for example by esterification. 
Furthermore the oxidation product of dimethyl 
glycine may be caused to react for example with 
dodecylamine. 
Oxidation products of tertiary amines of low, 

molecular weight which contain no reactive atoms 
or atomic groups in the organic radicles are also 
suitable for the preparation of the said, com 
pounds. In this case the introduction of ali 
phatic radicles of high molecular weight (R4) 
may be effected by adding organic compounds 
R4-X (wherein X may be OH or the radicle of 
any acid. Such as -Cl, -HSO4, CH3.COO- and 
the like) on the amineoxide, the double bond be 
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tween the oxygen atom and the nitrogen atom 
being removed in the said reaction. For example 
the addition of a high molecular alkylhalide on 
a tertiary alkylamine oxide proceeds according 
to the following equation. 

Thus the oxidation product of trimethylamine 
may be converted into a product of the desired 
kind by reaction with dodecyl iodide. 
The introduction of the radicles of high mo 

lecular weight or the conversion of secondary 
amines into tertiary amines and the oxidation 
may thus be carried out in any desired sequence. 
It is immaterial in what manner the oxidation 
products of the amines are prepared. For ex 
ample the oxidation products of Secondary 
amines obtainable by the action of metallo-or 
ganic compounds on nitroparaffin hydrocarbons 
may be converted into oxidation products of ter 
tiary amines containing radicles of high molecu 
lar weight according to this invention. The in 
troduction of further organic radicles, as for 
example by the action of alkylene oxides or by 
reaction with diazomethane, into oxidation prod 
ucts of tertiary amines already containing ali 
phatic radicles of high molecular weight is ad 
Wantageous in many cases. Frequently Organic 
radicles of low molecular weight in the oxidation 
products may be replaced with advantage by 
radicles of high molecular Weight, as for exam 
ple by replacing carbomethoxy groups by carbon 
amido groups of high molecular weight. Oxida 
tion products of primary and secondary amines 
substituted by halogen, nitro, sulphonic, car 
boxylic and amino groups may also be obtained 
according to this invention by introducing Such 
atoms or atomic groups into the initial materials 
or subsequently into the reaction products. 
The products obtainable according to this in 

vention have a high solubility in neutral and 
alkaline baths. Their basicity is less as compared 
with the initial materials so that they may be 
employed for purposes for which the amines 
themselves are unsuitable by reason of their 
strongly basic properties. For the greater part 
they are, however, still capable of forming water 
soluble salts with inorganic or organic acids, 
and these salts may frequently be employed for 
the same purposes as the oxidation products 
themselves. The aqueous solutions of the prod 
ucts have a high stability to acids, alkalies and 
salts and are furthermore stable to the Sube 
stances forming the hardness in water. 
The products may be employed with great ad 

vantage as wetting, washing, cleansing and dis 
persing agents in the textile, leather, paper and 
other industries. They are especially suitable 
as additions to any dyebath in which they fre 
quently effect an increase in the solubility or 
dispersion of the dyestuff and a thorough dyeing 
and levelling. Even the undesirable precipitation 
of calcium salts when employing hard water is to 
a great extent suppressed by reason of the high 
protective colloid action of the products. The 
said products may also be employed with ad 
vantage for stripping and after-soaping and for 
improving the fastness to rubbing of many dye 
ings. They are also suitable as additions to 
printing pastes and as preserving agents and also 
as valuable additions to mercerizing and bucking 
liquors and as softening agents for textile ma 
terials. 
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2,169,976 
The said products may also be employed with 

advantage as substitutes for soaps; in the pres 
ence of soaps they prevent the precipitation of 
calcium Soaps to a large extent when using hard 
water by reason of their high protective colloid 
action. The products may be employed alone, 
in admixture with each other or together with 
other usual Wetting, washing, dispersing and like 
agents, as for example Turkey red oil, Sulphuric 
acid esters of aliphatic alcohols of high molecular 
weight, true sulphonic acids of aliphatic or aro 
matic compounds of high molecular weight, 
as for example reaction products of fatty acids 
with hydroxyalkyl or aminoalkyl sulphonic acids. 
They may also be employed in admixture with 
Solvents, such as carbon tetrachloride, cyclo 
hexanol, or benzyl alcohol, or together with salts, 
as for example Glauber's salt, perborates, water 
glass, or with protective colloids, such as glue, 
gelatine, or dextrine. 
The following examples will further illustrate 

the nature of this invention but the invention is 
not restricted to these examples. The parts are 
by weight. 

Eacample 1 

21 parts of dimethyldodecylamine are dissolved 
in 120 parts of ethyl alcohol and heated for nine 
hours at about 60° C. after the addition of 60 
parts of 6 per cent hydrogen peroxide. A solu 
tion, capable of dilution with water to give a 
clear solution, is obtained from which the oxi 
dation product formed may be isolated in solid 
form by evaporation. 
The product dissolves very readily in water; 

the aqueous solution has, inter alia, an excellent 
wetting, foaming and washing power; it has a 
practically neutral reaction. 

Eacg.mple 2 

60 parts of 6 percent hydrogen peroxide are 
added to a solution of 30 parts of cetyldiethyl 
amide in 350 parts of of ethyl alcohol and the 
whole heated for ten hours at about 60° C. 
After evaporation of the solution, the oxidation 
product may be obtained in Solid form. It has 
properties similar to those of the product obtain 
able according to Example 1. 

Sacample 3 

30 parts of 6 per cent hydrogen peroxide are 
added to a solution of 92 parts of decyldimethyl 
amine in 600 parts of ethyl alcohol and the whole 
is heated for several hours to about 60° C. 

if the solution obtained be diluted with water 
Zao formation of a precipitate takes place. By 
evaporation of the water a product is obtained 
which has excellent wetting and foaming 
properties. 

Eacample 4 

12 parts of 30 per cent hydrogen peroxide are 
added to a solution of 62 parts of Octodecenyldi 
methylamine in a mixture of 100 parts of 
water and 250 parts of ethyl alcohol. After heat 
ing the mass for three hours to about 60° C. 
another 12 parts of hydrogen peroxide are added 
and the mixture is then heated to about 60° C. 
until the solution obtained, when diluted with 
water, remains clear. In the manner described 
above a product having good cleansing and dis 
persing properties is obtained. By evaporation 
of the water the new product may be obtained in 
"...n anhydrous fortin. 

In an analogous manner octodecyldimethyl 

3 
amine or dodecyldibutylamine or chlorstearyl 
dimethylamine (obtainable by adding hydrogen . 
chloride on octodecenyldimethyl amine) can be 
converted into valuable cleansing and dispersing 
agents by treating with hydrogen peroxide. 

Eacample 5 
A mixture of 54 parts of the dodecylamide of 

dimethylamino acetic acid 

100 parts of water, 250 parts of ethyl alcohol and 
30 parts of 30 per cent hydrogen peroxide is 
heated for several hours to about 60° C. in this 
manner a valuable wetting and cleansing agent 
is obtained, 
A product having similar properties can be ob 

tained by treating oleyl-N-diethyl-ethylenedi 
amine 

with hydrogen peroxide in the manner described 
above. 

Eacample 6 
40 parts of dodecylmonomethylamine are dis 

solved in 300 parts of ethyl alcohol, 125 parts of 
6 per cent hydrogen perOxide are added and the 
mixture is heated for about 20 hours at 60° C. 
The ethyl alcohol and the water are evaporated 
at ordinary temperature in vacuo and methyl 
dodecylhydroxylamine is obtained in the form of 
a slightly yellow colored oil. The product yields 
strongly foaming emulsions with Water and 
possesses an excellent Washing and softening 
power. 
The product may be alkylated, for example by 

means of ethyl bromide, whereby a product is 
obtained which is also soluble in water and has 
a good washing and wetting power. 

Eacample 7 
20 parts of C-dodecyl-N-dimethylaniline are 

dissolved in 700 parts of ethyl alcohol and the 
solution obtained is heated with 40 parts of 15 
per cent hydrogen peroxide so that it boils slightly 
until a sample is clearly soluble in water. The 
ethyl alcohol and the water are evaporated in 
vacuo. The amine-oxide formed is water-Soluble 
and possesses an excellent washing, wetting and 
foaning power. 

Eacaniole 8 
70 parts of cyclohexylmethyldodecylamine are 

dissolved in 350 parts of ethyl alcohol, 150 parts 
of 6 per cent hydrogen peroxide are added and 
the mixture is warmed for about 10 hours at 60° 
C. After evaporating the solvent a clearly water 
soluble product of excellent washing, Wetting and 
foaming power is obtained. 

Eacample 9 
60 parts of a mixture of tertiary amines each of 

which corresponds to the formula 
CE 

N-(CH2)-CH3 
CH3 

wherein the radicle -(CH2) -CH3 is a radicle of 
one of the alcohols corresponding to the fatty 
acids of palm kernel oil are introduced into 550 
parts of an aqueous solution of permonosulphuric 
acid containing 4.4 parts of active oxygen, the ad 
dition being effected slowly while cooling with ice 
and shaking. The reaction product is allowed to 
stand for some hours in the cold and then ren 
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dered distinctly alkaline whereby the amineoxide 
is separated out. The product is filtered off. If 
desired, it may be redissolved in water, shaken 
with diethylether in order to remove unconverted 
amine an 
It has similar properties as the product obtained 
according to Example 1. 

Eacample 10 
24 parts of dodecyl-dimethylamineoxide and 30 

parts of methyl iodide are dissolved in 20 parts 
of ethyl alcohol and the solution is allowed to 
stand in a closed vessel for about 48 hours. The 
solvent and non-reacted methyl iodide are dis 
tilled off and a yellow crystalline powder is ob 
tained which is readily soluble in water and pos 
sesses an excellent foaming, Wetting and Wash 
ing power. 
A valuable product is also obtained by oxidizing 

trimethylamine to trimethylamine oxide and re 
acting the latter with dodecyl iodide by heating 
the two components in the presence of methyl 
alcohol in a closed vessel for about 8 hours at 
from 100 to 110° C. 

Eacample 11 
22 parts of methyldodecylhydroxylamine (ob 

tainable for example according to Example 6) are 
heated together with 20 parts of benzyl chloride 
for 1 hour on a water-bath. Water is added to 
the reaction product, non-reacted benzyl chloride 
is removed by shaking with diethyl ether and 
the remaining aqueous solution is evaporated to 
dryness. A clearly water-soluble product of high 
wetting and washing power is obtained. 
What we claim is: 
1. As assistants in the textile and related in 

dustries, compounds corresponding to the gener 
all formula: 

R O 
Y R - 

R?. YoH 
wherein R1, R2, R3 and R4 stand for radicals. Se 
lected from the group consisting of aliphatic and 
aromatic radicals, at least one of which radicals 
contains an aliphatic chain of at least 8 carbon 
atoms. w 

2. The process for producing assistants in the 
textile and related industries, which comprises 
treating an amine containing at least one ali 
phatic radicle with at least 8 carbon atoms and 
at most one hydrogen atom directly attached to 
nitrogen with an oxidizing agent at a tempera 
ture between about 0 and about 100° C. 

3. Assistants in the textile and related indus 
tries essentially comprising nitrogeneous con 
pounds containing oxygen directly attached to 
nitrogen selected from the class consisting of 
compounds corresponding to the general formu 
lae: 
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R R 
N N 

Rin-o and Rin 
R Rs OE 

OB 

wherein R stands for a member selected from the 
group consisting of hydrogen and aliphatic and 
aromatic radicals, R2 and Rs stand for radicals 
selected from the group consisting of aliphatic 
and aromatic radicals, at least one of said radi 
tals containing an aliphatic chain of at least 8 
carbon atoms. 

4. The process for the production of tertiary 
amine oxides which comprises reacting with hy 

dried in vacuo at from 60' to 70° C. 

9,169,976 
drogen peroxide a tertiary amine having the for 
mula 

R 

R-NY 
R 

in which R1 is one of the group consisting of a 
straight-chain alkyl radical of more than 7 car 
bon atoms and mono-alkylated-aryl radical of 
the benzene series in which the alkyl portion is 
a straight chain radical of more than 7 carbon 
atoms, and R2 and R3 are both one of the group 
consisting of a lower alkyl and, jointly, a cyclic 
polymethylene group. 

5. A tertiary amine oxide having the formula 

R 

in which R1 is one of the group consisting of a 
straight-chain alkyl radical of more than 7 car 
bon atoms and mono alkylated-aryl radicals of 
the benzene series in which the alkyl portion is 
a straight chain radical of more than 7 carbon 
atoms, and R2 and R3 are both one of the group 
consisting of a lower alkyl and, jointly, a cyclic 
polymethylene group. 

6. The compound 
R 

R-C-N-CHCHN 
B &YR, 

wherein R is an alkyl straight chain radical of 
more than carbon atoms and R4 and R5 are 
lower alkyl straight-chain radicals. 

7. The dodecyldimethylamine-oxide of the 
formula - M 

CB 
/ 

CHCH)n-N 
C 

which product has a fatty aspect, and is a semi 
solid mass soluble in water, both in the presence 
of acids and alkalies, and in organic Solvents and 
lipoids, and whose dilute aqueous solution pos 
sesses excellent properties of capillary activity. 

8. Process for the manufacture of oxides of 
tertiary annines, consisting in reacting with Oxi 
dizing agents containing the -O-O-group ter 
tiary amines of the general formula: - 

R 

Rs 

wherein R1 represents a radical linked to the 
N-atom through carbon and containing an ali 
phatic chain consisting of at least 6 carbon 
atoms, Ra and R3 each represent alkyl radicals 
of low molecular Weight the number of Carbon 
atoms of which does not exceed 6. 

9. Process for the manufacture of oxides of 
tertiary amines, consisting in reacting with oxi 
dizing agentS containing the -O-O-group ter 
tiary amines of the general formula: 

/ 
R-N 

R 

wherein R1 represents a radical linked to the 
N-atom through carbon and containing a straight 
aliphatic chain having at least 10 carbon atoms, 
which chain is not directly linked to the nitrogen 

O 
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atom, Ra and R3 each represent methyl radicals. 

10, Process for the manufacture of oxides of 
tertiary amines, consisting in reacting with oxi 
dizing agents containing the -O-O-group ter 
tiary amines of the general formula: 

R. 
RN 

R 

wherein R1 represents a radical linked to the 
N-atom through carbon and containing nitrogen 

- and a straight aliphatic chain having at least 10 
carbon atoms, which chain is not directly linked 
to the nitrogen aton N, R2 and R3 each represent 
methyl radicals. 

11. Process for the manufacture of an oxide 
of a tertiary amine, consisting in reacting 
stearoyl-diethylethylene-diamine with Caro's 
acid. 

12. The oxides of tertiary amines of the general 
formula: 

R 

R-C 
R 

wherein R1 represents a radical linked to the 
N-atom through carbon and containing an all 
phatic chain consisting of at least 6 carbon atoms, 
R2 and R3 each represent alkyls of low molecular 
weight the number of carbon atoms of which does' 
not exceed 6, which products have a fatty aspect, 
and are liquid to semi-solid and solid masses 
soluble in water, both in the presence of acids 
and alkalies, and in organic solvents and lipoids, 
and whose dilute aqueous solutions possess ex 
cellent properties of capillary activity. 

13. The process for the production of tertiary 
40 amine oxides which comprises reacting with an 

S 
oxidizing agent containing the -O-O-group a 
tertiary amine having the formula 

in which R is an Organic hydrocarbon radical 
containing an alkyl radical having more than 7 
carbon atoms, and Ra and R3 are both One of the 
group consisting of a lower alkyl and, jointly, a 
cyclic polymethylene group. 

4. A tertiary annine oxide having the formula, 

R 

in which R1 is an organic hydrocarbon radical 
containing an alkyl radical having more than 
carbon atoms and R2 and R3 are both one of the 
group consisting of a lower alkyl and, jointly, a 
cyclic polymethylene group. 

15. The process for the production of tertiary 
amine oxides which comprises reacting With an 
Oxidizing agent containing the -O-O-group a 
tertiary amine having the formula, 

Rs 

in which R1 is one of the group consisting of 
straight-chain alkyl radicals having more than 7 
carbon atoms and mono-alkylated-aryl radicals 
of the benzene series in which the alkyl portion 
is a straight chain radical of more than 7 carbon 
atoms, and Ra and R3 are both One of the group 
consisting of a lower alkyl and, jointly, a cyclic 
polymethylene group. 
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