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The present invention relates to novel quaternary am 
monium compounds and methods of preparing the same. 
An object of the invention is to provide novel quater 

nary ammonium salts of fatty acid esters of a polyhy 
droxypolyamine. ‘ ‘ 

An additional object is to prepare novel compounds 
useful to impart softening and lubricating characteristics 
to textiles. ‘ 

A further object is to prepare novel textile softeners 
having increased stability to heat. i, .M ». . . 

Yet another object is to prepare novel anti-static agents 
for textiles. ; 

Still further objects and the entire scope of applicability 
of the present invention will become apparent from the 
detailed description given hereinafter; it should be‘ under 
stood, however, that the detailed description and speci?c 
examples, while indicating preferred embodiments of the 
invention, are given by way of illustration only, since 
various changes and modi?cations within the spirit and 
scope of the invention will become apparent. to. those 
skilled in the art from this detailed description. , 

It has been discovered that these objects ‘can be at 
tained by the preparation of quaternary ammonium salts 
of ‘fatty acid esters of N,N,N',N'-tetrakis(2<hydroxy 
ethyl)ethylenediamine having the formula 

110011.011: crnomon z 
or the formula 

where R is an aliphatic acyl radical having :12 to 18 
carbon atoms or hydrogen, at least one R being an ali 
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phatic acyl radical, M is a monovalent hydrocarbon group . 
containing 1 to 4 carbon atoms, X is ananion and Z is 
the valence of X. 
R can be lauroyl, stearoyl, oleoyl, myristoyl, palmitoyl, 

ricinoleoyl, etc. M can be methyl, ethyl, propyl, iso 
propyl, n-butyl, isobutyl. X can be a sulfate‘ ion, a halide 
ion, e. g., chloride, bromide, iodide, benzene sulfonate 
ion, toluenesulfonate ion, borate ion, phosphate ion, etc. 
When there are 2 M groups, they can be alike or ‘differ 
ent. Similarly, when more than one R is an ‘acyl group, 
the acyl groups can be alike or different. 
The compounds of the present invention are valuable 

as softening and anti-static agents for textile ‘fabrics such 
as cellulose acetate, nylon, vinyl resins, e. g., vinyl chlo 
ride resins, etc. I a I 

The compounds of the present invention lend valuable 
softening and lubricity to textile fabric and also prevent 
the undesirable physical manifestation of static electrical 
charges which tend to accumulate on many ?bers. The 
compounds are water dispersible which results’ in easy 
and low cost application. The compounds‘ also are unique 
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in that they afford a means of binding three or four long 
fatty acid chains, which when quaternized possess un 
expected solubility and compatability in conventional 
aqueous textile resin treating baths with internal pH 
buifering. Such buffering is necessary for urea and 
melamine formaldehyde resin bath stability. 
The present products also haveinherent stability to 

heat (non-scorching) which is superior to the non 
quaternized acetate salts of the same starting compound, 
for example. 
The compounds of the present invention are made by 

reacting the appropriate tertiary amine with a quaterniz 
ing agent. As quaternizing agents, there can be em 
ployed alkyl halides, e. g., methyl bromide, methyl chlo~ 
ride, methyl iodide, ethyl bromide, propyl . chloride, 
n-butyl chloride, dimethyl sulfate, diethyl. sulfate, di-n 
propyl sulfate, di-n-butyl sulfate, methyl benzene sul 
fonate, methyl p-toluenesulfonate, ethyl p-toluenesulfo 
nate, butyl p-toluenesulfonate, trimethyl phosphate, tri 
butyl phosphate, dimethyl butyl phosphate, trimethyl 
borate, allyl chloride, allyl bromide, crotyl chloride, etc. 
Whether the mono or diquaternary ammonium salt is 

formed depends on the proportions of the tertiary amine 
and the quaternizing agent. Two equivalents of quater 
nizing agent are required to form the diquaternary com 
pound and only one equivalent to form the mono 
quaternary compound. 
As illustrative compounds of the present invention, 

there can be mentioned the monoquaternary ammonium 
salt prepared from N,N,N',N’-tetrakis—(Z-hydroxyethyl) 
ethylenedia-mine ~monostearate and dimethyl sulfate, the 
corresponding salt from’ diethyl sulfate, the correspond 
ing salt from methyl ‘bromide, the corresponding salt from 
di-n-ibutyl‘sulfate, the corresponding salt from di-n-propyl 
sulfate, the corresponding salt from metyl chloride, the 
corresponding salt from methyl bromide, the correspond 
ing salt from methyl iodide, the corresponding salt from 
ethyl bromide, the corresponding salt from n-propyl bro 
mide, the corresponding salt from n-butyl bromide, the 
corresponding salt from isobutyl chloride, the correspond 
ing salt from tributyl phosphate, the corresponding salt 
from trimethyl phosphate, the corresponding salt from 
trimethyl borate, the corresponding salt from methyl 
benzenesulfonate, the‘ corresponding salt from methyl 
p-toluenesulfonate. In place of the monoquaternary am 
monium salt, there can be prepared the corresponding di 
quaternary compound, e. g., the diquaternary ammonium 
salt prepared from N,N,N',N'-tetrakis(2-hydroxyethyl) 
ethylenediamine monostearate and dimethyl sulfate. 
Similarly, there can be made the monoquaternary am‘ 
monium salt prepared from N,N,N’,N’-tetrakis(2~hy 
droxyethyl)ethylenediamine distearate and. dimethyl sul 
fate, as well as of the other quaternizing agents set forth 
supra. The diquaternary salt of this compound, e. g., 
with dimethyl sulfate, also can vbe made. Likewise, there 
can be made the monoquartenary ammonium salt pre 
pared from N,N,N’,N’-tetrakis(Z-hydroxyethyl)ethylene 
diarnine tristearate and dimethyl sulfate, as well as of the 
other quaternizing agents set forth supra. The diquater 
nary stalt of this compound, e. g., with dimethyl sulfate, 
also can be made. Additionally, there can be made 
the monoquaternary ammonium . salt prepared from 
N,N,N',N’-tetrakis (Z-hydroxyethyl)ethylenediamine tetra 
stearate and dimethyl sulfate, :as well as of the other 
quaternizing' agents set forth supra. The diquaternary 
salt of this compound, e. g., with dimethyl sulfate, also 
can be made. _ , 

In place of the stearate compounds, compounds con 
taining any of the acyl groups previously set forth can 
be made. Additionally, mixed acyl group containing 
‘compounds can be prepared. 
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The starting tertiary amine for the present invention is 
prepared by ester interchange between N,N,N’,N'-tetra 
kis(2-hydroxyethyl)ethylenediamine, and a lower alkyl 
ester of a higher fatty. acid or fat acid. Mixed esters are 
prepared by using a mixture of esters, e.'g., butyl stearate 
and vbutyl laurate in the ester interchange. The ester inter 
change is catalyzed by alkaline earth and alkali metal 
hydroxide and alkoxides such as sodium hydroxide, so 
dium methoxide and also aluminum isopropoxide. The 
transesteri?cation is carried out either with or without the 
aid of solvents such as toluene or xylene. The tertiary 
amine fatty acid ester productsare oils or waxes.’ Increase 
ing the number of acyl'groups in the molecule gives a 
harder wax. 

Illustrative examples showingthe preparation of the 
starting materials for the ‘present invention are-given. 
below. 

EXAMPLE 1 
N ,N ,N ',N '-letrakis(Z-Izydroxyethyl ) ethylenediam ine ,: 

monostearate 

A mixture of 472 g. of N,N,N',N’-tetrakis(2-hydroxyv 
ethyl)ethylenediamine, 680 g. n~butyl stearate and ‘2.9 g. 
sodium hydroxide was stirred and heated to 110° C. at 
70 mm. pressure. n-Butyl alcohol began to distill from 
the reaction mixture. The temperature was raised to 
140° C. during an hour. The pressure was then reduced 
to 17 mm. and the charge stirred at 140°/ 17 mm. for one 
hour and fifteen minutes to remove the last' traces of 
n-butyl alcohol. A total of 151 g. of butyl alcohol was 
collected (theory 148 g.). The product was a soft‘tan 
wax which contained 2.95 atoms of active hydrogen per 
mol. 

EXAMPLE 2 
N ',N ,N ',N ’-tetrakis(Z-hydroxyethyl ) ethylened famine 

distearate' 

A stirred mixture of 78.6 g. of N,N,N.’,N'.-tetrakis7 
(2-hydroxyethyl)ethylenediamine, 204 g. of n-butyl stean 
ate and 0.7 g. of sodium hydroxide was heated to 120° C. 
at 70 mm. n-Butyl alcohol began to distill from the re 
action mixture. The temperature was raised to 140° C. 
during one hour. The pressure was then reduced to 20 
mm. and the charge stirred at 140° C. for one-half hour. 
A quantitative yield of product containing 2.0 atoms .of 
active hydrogen per mol was obtained. 

EXAMPLE 3v 
N,N,N’,N'-tetrakis(ZrhydrOxyethyZ) ethyle‘nediamine ~ 

tristearate . 

A’ stirred ‘mixture-of .236 g." N,N,N.',N'-tetrakis::(2-hy 
droxyethyl)ethylenediamine; 1020 g.‘ of ‘n-butylfstearate 
and 3.1 g; of sodium hydroxide was heated at 70 mm. 
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until n-butyl alcohol began to distill at 106° C. Thetem- ‘ ' 
perature was maintained at 110° C. and the presssure at 
70 mm. for one hour while n-butyl alcohol was collected. 
The temperature was gradually raised to 140° C. and then 
the pressure was reduced to 20 mm. Thereaction mix 
ture was stirred at these conditions for one and one-half 
hours. The product was obtained as a wax on cooling. 

EXAMPLE 4 
N ,N ,N ’,N '-tetrakis(2~hydroxyethyl ) ethylenediamine . 

tetrastearate . 

236 g. of N,N,N',N"-tetrakis('2-hydroxyethyl)ethylene, 
diamine, l360‘g. of n-butyl'stearate ‘and 4 grof sodium 
hydroxide were combined and treated by the same pro? 
cedure used in Example 3 to yield 'N,N,N'~,N'~tetrakis 
(2-hydroxyethyl) ethylenediamine tetrastearate iatsoft wax. 

EXAMPLE ‘ 5 

N ,N ,N ',N '-tetrakis( Z-hydroxyethyl ) ethylenediamine 
dioleate : 

In a similar manner to' Example -3,‘ 11.8 " g. of‘ 
N,N,N’,N’ - tetrakis ( Z-hydroxyethyl ) ethylenediamine :was 
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4 
treated with 33.8 g. of n-butyl oleate and 0.2 g. of sodium 
hydroxide to yield N,N,N’,N’-tetral<is(2-hydroxyethyl) 
ethylenediamine dioleate as a dark viscous liquid. 

EXAMPLE 6 
N ,N ,N 'N ’-tetrakis (Z-hydroxyethyl ) ethylenediamine 

dilaurate 
In a similar manner to Example 3, 236 g. of N,N,N',N’ 

tetrakis(2-hydroxyethyl)ethylenediamine was treated with 
512g. n-butyl laurate and 1.9 g. of sodium hydroxide to. 
yield N,N,N',N’-tetrakis,(2-hydroxyethyl) ethylenediamine 
dilaurate as a low melting wax.v ~ 
The compounds ofthe present invention are. prepared 

as follows: -' 
EXAMPLE ‘7 

Monoquaternary‘ ammonium salt prepared from N,N, 
N ’,N ’-tetrakis( Z-hydroxyethyl ) ethylenediamine mono 
stearate and dimethyl sulfate 
N,N,N',N' - tetrakis(2 - hydroxyethyl)ethylenediamine 

monostearate (150.6 g.) was heated to 100° C. and 37.8 
g.‘ of dimethyl sulfate added slowly with stirring. The 
temperature was maintained between 100° C. and 110° 
C. and held there for two hours. A soft wax, easily 
dispersible in water, was obtained. 

EXAMPLE 8 
Monoqualemary ammonium salt prepared ‘from N,N, 
N ’,N ’-tetrakis(Z-hydroxyethyl) ethylenediamine _ mono 
stearate and dimethyl sulfate in aqueous solution . 

A stirred mixture of 72 g. of N,N,N’,N'-tetrakis(2-> 
hydroxyethyl)ethylenediamine monostearate and 150 ml. 
of water was heated to 100° C. and 18 g.'of dimethyl 
sulfate was slowly added. The mixture was heated at 
100° C.‘ for?ve hours ‘and then cooled ‘to room tem 
perature to yield a water dispersible product. 

EXAMPLE 9 
Monoquaternary ammonium salt prepared ‘from N,N; 
N ’,N ’-tetrakis(Z-hydroxyethyl ) ethylenediamine . mono 
stearate and methyl toluenesulfonate 
N,N,N’,N'_ - tetrakis(2 - hydroxyethyl)ethylenediamine _ 

monostearate (150.6 g.) was heated to 110° C. and 55.8 
g. of methyl ‘toluenesulfonatewas slowly added with 
stirring. The temperature was increased to’and main 
tained at 130° C. for four hours, A’ water dispersible 
product was. obtained. 

EXAMPLE 10 
Monoquaternary- ammonium salt prepared. from N,N, 

N’,N'-tetrakis(2 - hydroxyethyl)ethylenediamine diste 
arate and dimethyl sulfate ‘ 

N,N,N',N"- tetrakis(2 - hydroxyethyl) ethylenediamine 
distearate (153.6 g.) was heated to 130° C. and 25.2 g. 
of‘dimethyl'sulfate was slowly ‘added. After the addi 
tion was complete, the whole was maintained at 130° C. 
for an additional hour anda half. The product was a 
water dispersible wax. 

EXAMPLE 11 
D'iquaternary ammonium salt prepared from N,N,N',N’ 

tetrakis(2-hydroxyethyl) ethylenediamine distearate and 
dimethyl sulfate 
Dimethyl sulfate (50.4 g.) was added slowlyv with 

stirring to 153.6 g. of N,N,N’,N'-tetrakis(2-hydroxyethyl) 
ethylenediamine distearate at 130° ‘C. The. heating was 
continued after the addition-was‘ complete, for an addi 
tional-:two hours.’ The-product was a hard wax and may 
be dispersed ‘in water.v 

EXAMPLE 12 
M onoquaternary ammonium salt prepared from .N,N. 

N. ’.,N '-tetrakis(2.- hydroxyethyl) ethylenea'iamine . diste 
arate and methyl toluenesulfonate 
N,N,N_’“,N.' - tetrakis(2 - hydroxyethyDethylenediamine 

idi'stearate (153.64g) was-heatedto 130° C., and 37.2 g. ' 



5 
of methyl toluenesulfonate was slowly added with stirring. 
After the addition was complete, the mixture was heated 
for four hours at 130° C. The product was a water dis 
persible wax. 

EXAMPLE 13 

Monoquaternary ammonium salt prepared from N,N, 
N’,N’-tetrakis(2 - hydroxyethyl)ethylenediamine diste 
arate and methyl bromide 
Methyl bromide (17.8 g.) was added slowly to 143.5 

g. of N,N,N',N’-tetrakis(Z-hydroxyethyl)ethylenediamine 
distearate. The addition was started at 63° C., and the 
mixture was heated to 120° C. during the addition and 
held at that temperature for an additional thirty minutes. 
A hard wax was formed that was easily dispersible in 
water. > 

EXAMPLE 14 

Monoquaternary ammonium salt prepared from N,N, 
N’,N’-tetrakis(2 - hydroxyethyl)ethylenediamine triste 
arate and dimethyl sulfate 
206.8 g. of N,N,N',N'-tetrakis(2-hydroxyethyl)ethyl 

enediamine tristearate was heated to 127° C., and 25.2 g. 
of dimethyl sulfate slowly added with stirring. After 
the addition was complete, the temperature was main 
tained at 125 to 130° C. for three and one-half hours. 
The product was a hard wax that dispersed in water. 
The product calculated for C64H125N207: N, 2.41. 
Found: N, 2.3. Quaternary ammonium salt 98%; free 
dimethyl sulfate, none detectable. 

EXAMPLE 15 

Monoquaternary ammonium salt prepared from N,N, 
N ',N’-tetrakis(2 - hydroxyethyl)ethylenediamine dilau 
rate and dimethyl sulfate 
120 g. of N,N,N’,N'-tetrakis(2-hydroxyethyl)ethyl 

enediamine dilaurate was heated to 65° C. and 25.2 g. of 
dimethyl sulfate was slowly added with stirring. After 
all of the dimethyl sulfate had been added, the mixture 
was heated to 130° C. for three hours. The product was 
a low melting wax that formed a dispersion with water. 

EXAMPLE 16 

Monoquaternary ammonium salt prepared from N,N, 
N ’,N ’-tetrakis(Z-hydroxyethyl )ethylenediamine dioleate 
and dimethyl sulfate 
152.8 g. of N,N,N',N’-tetrakis(2-hydroxyethyl)ethyl 

enediamine dioleate was heated to 65° C., and 25.2 g. 
of dimethyl sulfate slowly added with stirring. After the 
addition was complete, the temperature was increased to 
and maintained at 130° C. for three hours. The product 
was a viscous liquid that formed a dispersion in water. 

EXAMPLE 17 

Monoquaternary ammonium salt prepared from N,N, 
N',N' - tetrakis(2 - hydroxyethyl)ethylenediamine di 
stearate and allyl chloride 

Allyl chloride (15.2 g.) was slowly added to 153 g. 
of N,N,N',N'-tetrakis(2 - hydroxyethyl)ethylenediamine 
distearate which had been warmed to 60° C. After the 
addition was complete, the whole was heated at 100° 
C. for one hour to yield the product as a soft, water 
dispersible wax. 

EXAMPLE 18 

Monoquaternary ammonium salt prepared from n 
butyl bromide and N,N,N’,N'-tetrakis (Z-hydroxy 
ethyl) ethylenediamine distearate 
n-Butyl bromide (27.4 g.) was "added slowly to a 

stirred melt of 153 g. of N,N,N’,N'-tetrakis (Z-hydroxy 
ethyl)ethylenediamine distearate at 100° C. When the 
addition was complete, the reaction mixture was stirred 
and heated at 120° C. for an additional three hours 
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and thirty minutes. The product was a water dispersi 
ble wax. 

EXAMPLE l9 
Monoquaternary ammonium salt prepared from N,N, 

N',N' - tetrakis (2 - hydroxyethyl)ethylenediamine tet 
rastearate and dimethyl sulfate 
Dimethyl sulfate (6.3 g.) was slowly added to 65 g. 

of N,N,N’,N' - tetrakis(2-hydroxyethyl)ethylenediamine 
tetrastearate at 100° C. After the addition was com 
plete, the whole was stirred and heated at 100° C. for 
one hour to yield a water dispersible wax. 
The quaternary ammonium salts of the present inven 

tion are water dispersible and possess surface active 
properties. They are easily applied to fabrics by the 
usual padding methods from aqueous dispersions. A 
typical example illustrating this use is as follows: 

EXAMPLE 20 

A 0.30% dispersion of the monoquaternary ammoni 
um salt prepared from N,N,N’,N’-tetrakis(2-hydroxy 
ethyl)ethylenediamine distearate and dimethyl sulfate 
was applied to “Nylon 200” taffeta by standard padding 
techniques, i. e., a conventional padding machine, at 
120° F. in such a manner as to result in 50% pickup 
of the dispersion by the fabric. The fabric was dried 
at 225° F. “Nylon 200” taffeta treated in this manner 
possessed improved softness to the hand, increased 
lubricity, and superior anti~scorch and anti-static proper 
ties. “Nylon 200” is a synthetic linear superpolyamide 
of the hexamethyleneadipamide type. 

Unless otherwise stated, all parts and percentages are 
by weight. 
We claim: 
1. A compound selected from the group consisting of 

ROCHzCHr CHzCHzOR Z 

where R is selected from the group consisting of ali 
phatic acyl radicals containing from 12 to 18 carbon 
atoms and hydrogen, at least one R being said aliphatic 
acyl radical, M is a monovalent hydrocarbon group con 
taining l to 4 carbon atoms, X is an anion and Z is the 
valence of X. ‘ 

2. A compound as recited in claim 1 wherein at least 
one R is a stearoyl radical. 

3. A compound as recited in claim 1 wherein at least 
one R_ is lauroyl. \ 

4. A compound as in claim 1 wherein M is a saturated 
hydrocarbon group. 

5. A compound as in claim 1 wherein M is an ethyl 
enically unsaturated hydrocarbon group.‘ ' 

6. A‘ compound as in claim 1 wherein X is the sul 
fate ion. 

7. A‘ compound as in claim 1 wherein X is the tolu 
enesulfonate ion. 1 

8. A compound as in claim 1 wherein X is a halide 
ion. 
_ 9. A compound as in claim 1 wherein X is a chloride 
ion. 
. 10. A compound as in claim 1 wherein X is a bromide 
1011. 

and 
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