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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.

Ar 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.

- 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-
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stood, however, that the detailed description and specific .

examples, while indicating preferred embodiments of the
invention, are given by way of illustration only, since
various changes and modifications within the spirit and
scope of the invention will become apparent to those
skilled in the art from this detailed description.

In the parent application it has been disclosed that
these objects can be attained by the preparation of
quaternary ammonium salts of fatty acid esters of
N,N,N’,N"-tetrakis(2-hydroxyethyl ) ethylenediamine hav-
ing the formula

ROCH:C[JH: ?H:CH;OR [+
M~N--CH;CH:—N X~

ROCH;CH; CH;CH:0R_|Z
or the formula

ROCH:(')H:x ?HQCHZOR And
M—N—CH;CH;N—M 2%~

ROCH:CH; CH:CH30R.{Z

where R is an aliphatic acyl radical having 12 to 18 car- .

bon atoms or hydrogen, at least one R being an aliphatic
acyl radical, M is a monovalent hydrocarbon group con-
taining 1 to 4 carbon atoms, X is an anion 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
iom, 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 different.
Similarly, when more than one R is an acyl group, the
acyl groups can be alike or different.

1t has now been discovered that in place of the quater-
nary ammonium salts of the parent application, there
£an be employed quaternary ammonium salts of fatty acid
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esters of polyhydroxyalkyl alkylene polyamines having.
the formulae: Con

(@) 1‘;1 [+
ROR;—N—R:—~N-—-R;0R X~
/ AN
ROR; RIOR.AZ

M M -
[Rom—rlr—n.—-zlz—mon]zx—

ROR: RiOR_3Z

S O A T
© ;] ROR—N—R:—~N—R;—<—N—R;OR |X~

)

RORl/ \ﬁlOR/l RIOR_1Z

(d) I\'K I\III [+ .
ROR:;N—Rz——N—Rz——N:RnOR 2X
ROR, \ﬁxOR/u RIOR1Z

where R, M, X and Z are as defined above, R, is an
alkylene group having 2 to 4 carbon atoms, R, is an
alkylene group having 2 to 6 carbon atoms, and # is an
integer-from 1 to 3 with the further proviso that in For-
mula (a) and Formula (b) when R, is ethylene, at least
one of R; has 3 to 4 carbon atoms. The R; groups can
be the same or different. Similarly, when more than one
R, groups are present, they can be alike or different. The
R; and Ry groups can be straight or branched chain.
Thus, R, can be one of the groups —CH,CHg—,

C H;? HCHz—
——-CHgCHzCHz——, —CHgCHgCHzCHg-—— and

CH;—-(:J—CH:—
CHj
while R, can be

—CH,CHy—, —CH,CH;CH;CH,CH,CH,—

OHs(l)HCH:, CHs—({J—CHzCHaCHr—
' CH;3

When the R; groups are not all alike, e. g., some of
the groups are ethylene groups and the remainder are iso-
propylene

(CH:(I)HCH:—)

groups, the average percentage of the two types of groups
can be from 10 to 90% of ethylene groups and from 90
to 10% of isopropylene groups.

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.

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 fibers. The
compounds are water dispersible which results in easy
and low cost application. The compounds also are unique
in that they afford a means of binding three or four long

“fatty acid chains, which when quaternized possess unex-

pected solubility and compatibility in conventional aque-
ous textile resin treating baths with internal pH buffering.
Such buffering is necessary for urea and melamine form-
aldehyde resin bath stability. : St
The present products also have inherent stability. to

‘heat (non-scorching). which is superior to the non-quaters
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mzed acetate saits of the same starhng compound, for
example

The compounds of the present mvemtron are made by
reactmg 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 bo-
rate, allyl chloride, allyl bromide, crotyl’ chioride, etc.

Whether the mono or diguaternary ammonium salt is

formed depends on the proportions of the tertiary aming

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 monoquater—
nary compound.

As illustrative compounds of the present mventlon,
there can be mentioned the monoquaternary ammonium
salt prepared from N,N,N’,N’-tetrakis(2 hydroxyethyl)
hexamethylenediamine monostearate and dimethyl sul-
fate, the corresponding salt from diethyl sulfate, the cor-

responding sait from methyl bromide, the corresponding
salt from di-i-butyl sulfate, the corresponding’ salt from
di-n-propyl stilfate,” the corresponding salt from: methyl
chlonde, the corresponding salt from' methyl bromxde,
the correspondmg salt from methyl iodide, the correspond-
sa}t from ethyl bromide, the correspondmg salt from
n—propyl bromide, the corresponding salt from n-butyl
bromxde the correspondmg salt” from 1sbuty1 chlorrde
the correspondmg salt from’ tributyl- phosphate, the cor-
respondmg sdlt fromr trimethyl phosphate; the: corre-
sponding’ salt” from trimethyl borate, the correspondmo
salt from methyl benzenesulfonate,” the corresponding
salt from methyl p-toluénesulfonate. In place of the
monoquaternary ammonium salt, there can be prepared
the corresponding diquaternary compound; €. g, the di-
quaternary ammonium salt prepared from N,N,N’.N’-
tetrakis(2 - hydroxyethyl)-hexamethylenediamine mono-
stearate and dimethyl sulfate. Simﬂarly, there can be
made the monoquaternary ammonium salt prepared from
N,N,N’,N’-tetrakis(2 - hydroxyethyl) hexamethylenedl-
amine distearate and dimethyl sulfate, as well as of the
other quaternizing agents set forth supra. The diquater-
nary salt of this compounds, e. g., with dimethyl sulfate,
also can be made. Likewise, there can be made the
monoquaternary ammonium salt prepared from N,N,
N’,N'-tetrakis(2 - hydroxyethyl) hexamethylenediamine
* tristearate 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. Addmonally, there can be made the mono-
‘quaternary ammonium salt prepared from N,N,N’ -
tetrakis(2 - hydroxyethyl). hexamethylenedramme tetra-
.Stearate and dimethyl sulfate, as well as of the other
. quatérnizing agents set forth supra. The dlquaternary
‘salt of this compound, e. g., with dlmethyl sulfate, also
¢an be made.
. Typical examples of other compounds wrthm the pres-
ent invention include the monoquaternary ammonium
“salt ‘prepared. from N,N,N’,N’-tetrakis(2 - hydroxyethyl)
.tnmethylenedlamme trilavrate and dimethyl sulfate, as
-well as the corresponding dlquatemary ammonium salt,
the monoquaternary ammonium salt prepared from NN,
._N’ N'-tetrakxs(z hydroxypropyl) ethylenedxamme tetra—
oleate and methyl bromide, the diquaternary ammonium
salt from N,N’-di(2 - hydroxyethyl), N,N’-di(2 - hydroxy-
,propyl) ethylenediamine triricinoleate and methyl P-
toluenesulfonate; the monoquaternary ammonium  salt
from NNN' N’-tetrakis(4 - hydroxybutyl) ethylenedl-
'amme tristearate and dimethyl sulfate, the monoguater-
ndly ammonjum salt prepared from . N,N,N,N”;N"-
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penta (4 - hydroxybutyl) dxethylenetnamme distearate
znd " dimethyl sulfate; the ‘diquaternary’ ammonium- sait-
from N,N,N’,N”,N""*N"*** N"’""-hepta(2 - hydroxypropyl)

tetracthylenepentamine heptastearate and dimethyl sul-
fate, the monoquaternary ammonium salt from N,N,

N’ N'-tetrakis(2 - hydroxyethyl) propanediamine - 1,2
trilaurate and allyl chloride, the monoquaternary am-
monijum salt from N,N,N’,N’-tetrakis(2 - hydroxybutyl)

propanediamine - 1,3 tristearate and dimethyl sulfate,
the monoquaternary ammoniurm " salt from N,N,N’,N""-

tetrakis(2-hydroxypropyl) . hexamethylenediamine tetra-
stearate and dimethyl sulfate, etc. .

It will be apprecmted by ‘those skilled in the art that
mixed acyl group containing compounds can’ likewise be’
prepared - and- that- the acyl oroup itself can be varied
as indicated above.

The starting tertiary amines for the present invention
are prepared by ester interchange between the appropri-
ate hydroxyalky! alkylene polyamine, e. g, N,N,N’,N’-
tetrakis(2 - hydroxyethyl) hexamethylenediamine, 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 butyl laurate in the ester inter-
change. The ester 1nterchange is catalyzed by alkalide
earth and alkali metal hydroxide and alkoxides such as
sodium hydroxxde, sodium methoxide and also aluminom’
isopropoxide, The transesterification is carried out elther
with or without the aid of solvents such as toluene or
xylene. The tertiary amine fatty acid ester’ products are
oils or waxes. Increasing the number of acyl-groups in
the molecule gives a harder wax.

The hydroxyalkyl alkylene polyaming itself is normally
prepared by reaction of the approprrate alkylene poly-
amine, e. g., ethylenedlamme or hexamethylenedlamme
or triethylene tetramine with the appropriate alklene ox-
ide or mixtures of alkylene oxides, e. g., ethylene oxide,
propylene oxide, trimethylene oxide, butylene oxide,. etc.

Hlustrative examples showmg the preparatron of the
materials of the present invention, as well as of the
startmg materials, are given below.

EXAMPLE 1

N,N, N’ N'-tetrakis(g - hydroxyethyl) hexamethylenedt-
amine-1,6 tristearate

A mixture of 73 g. of N,N,N’ N'-tetrakls(z - hydroxy-
ethyl) hexamethylenediamine-1,6 and 255 g: of n-butyl
stearate were heated to 100° C. under reduced pressure.
The mixture was cooled to 50° C. and 1.2 g sodium
methylate added. The temperature was then increased,

and butyl alcohol began to distill from the reaction mix-
ture. The temperature was gradually increased to 140°
C. under reduced pressure. The charge was held at
140° C. for thirty minutes to remové the last traces of
n-butyl alcohol. The product was a soft wax which
contained 1.20 atoms of active hydrogen per mol.

EXAMPLE 2

N,N,N',N}’,N"-petrta(2-hydroxy’ethyl) diethylene-
trigmine tristearate

A stirred mixture of 81 g. of N,N,N’,N”’,N""-penta(2-
hydroxyethyl) diethylenetriamine and 255 g. of n-butyl
stearate was heated to 100° C. under reduced pressure.
The mixture was cooled to 50° C. and 1.2 g. sodium
methylate added. FHeat was applied and butyl alcohiol
began to distill from the reaction mixture. The tem-
perature was increased to 140° C. Heating was con-
tinued at 140° C. and under reduced pressure until butyt
alcohol no longer distilled. The product was a soft wax.

EXAMPLE 3

N,N,N’, N'-tetrakis( 2-hydroxypropyl) ethylenedtamme
tristearate

73 g of N,N,N’,N’-tetrakis (2-hydroxypropyl) ethylene-
diaminé and 255 g..of n-butyl stearate. weré reéacted:by
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the same procedure uséd in Example 2 to yield N,N,N* N’-’

tctrakxs(z-hydroxyethyl) ethylenedxamme tristearate, a
very soft wax.
. EXAMPLE 4

. N-(2-hydroxyethyl)-N,N ' N’-tri(2-hydroxypropyl)
ethylenediamine tristearate

In a similar manner to Example 2, 69.5 g. of N-(2-
hydroxyethyl)-N,N’,N’-tri(2-hydroxypropyl) ethylenedi-
amine was treated with 255 g. of n-butyl stearate to give
N-(2-hydroxyethyl)-N,N’,N’-tri(2-hydroxypropyl) ethyl-
enediamine tristearate, a very soft wax.

EXAMPLE 5

N N,N',N'-tetrakis(8-hydroxyethyl) propanediamine-1,2
tristearate

- In a manner similar to Example 2, 62.5 g. of N,N,N’,N’-
tetrakis(g-hydroxyethyl) propauedlamme-l 2 and 255 g.
n-butyl stearate were reacted to give N,N,N’,N’-tetra-
kis(g-hydroxyethyl) propanediamine-1,2 tristearate as a
hard wax.

EXAMPLE 6

N N,N',N",N'""" N"""* N""*"-hepta(2-hydroxyethyl) tetra-

ethylenepentamme tetrasiearate

In a similar manner to Example 2, 124 g. of N,N,N’,
NN N**” N’’'-hepta(2-hydroxyethyl) tetracthylene-
pentamine was treated with 340 g. of butyl stearate to
give N,N,N’,N”,N"”’",N"”" N*’’ . hepta(2 - hydroxyethyl)
tetracthylenepentamine tetrastearate.

EXAMPLE 7

N, N N’,N"",N"-penta(2-hydroxyethyl) diethylenetriamine
pentastearate

In a similar manner to Example 2, 81 g. of N,N,N’,N”,
N”-penta(2-hydroxyethyl) diethylenetriamine and 425 g.
of butyl stearate were reacted to give N,N,N’,N’’,N"’-
penta(2-hydroxyethyl) diethylenetriamine pentastearate.

EXAMPLE 8

N,N,N’ N’-tetrakzs( B-hydroxyethyl) propanediamine-1,3
tristearate

In a similar manner to Example 2, 62.5 g. of N,N,N’,
N’-tetrakis(g-hydroxyethyl) propanediamine-1,3 and 255
g. of butyl stearate were reacted to give N,N,N’,N’-
tetrakis(8-hydroxyethyl) propanediamine-1,3 tristearate.

EXAMPLE 9

Tristearate ester of the amino alcohol formed from the
“reaction of ethylenediamine with 3.8 mols of ethylene
oxide and .2 mol of propylene oxide

In 2 manner similar to Example 2, 59.8 g. of the
amino alcohol formed from the reaction of one mol of
ethylenediamine with 3.8 mols of ethylene oxide and
.2 mol of propylene oxide was treated with 255 g. of
butyl stearate to form the tristearate ester.

EXAMPLE 10

Tristearate ester of the amino. alcohol formed from the
reaction of ethylenediamine with 3.8 mols of propylene
oxide and .2 mol of ethylene oxide

In a similar manner to Example 2, 72.2 g. of the
amino alcohol formed from the reactlon of one mol of
ethylenediamine with 3.8 mols of propylene oxide and
.2 mol of ethylene oxide was reacted with 255 g. of
butyl stearate to yield the tristearate ester.

EXAMPLE 11

'Monoquatemary ammonium salt prepared from N,N,N’,
_ N’-tetrakis(B-hydroxyethyl) hexamethylenediamine-1,6
tristearate and dimethyl sulfate

N,N,N* N’-tetrakls( ﬁ-hydroxyethyl) hexamethylenedl-
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and 23.1 g. of dimethyl'sulfate added with stirring during
one hour. The temperature was maintained at 100° C.
for an additional hour. The product was a hard wax
which dispersed in water.

EXAMPLE 12 -

Monaquaterﬁary ammonium salt prepared from N,N,N’,
N ,N'"-penta(2-hydroxyethyl) diethylenetriamine - tri-
stearate and dimethyl sulfate

N,N,N’,N”,N" - penta(2 - hydroxyethyl) dlethylenetn-
amine tristearate (200 g.) was heated to 100° C. and
22.9 g. of dimethyl sulfate added during one hour with
stirring. After the addition was complete, the whole
was maintained at 100° C. for an additional hour. The
product was a hard water dispersible wax.

EXAMPLE 13

Monokzuatemary ammonium salt prepared from N,N,N’,
N’-tetrakis(2-hydroxypropyl) ethylenedzamme tristea~
rate and dimethyl sulfate

Dimethyl sulfate. (23.1 g. ) was added during one hour
with stirring to 200 g. of N,N,N’,N’-tetrakis(2-hydroxy-
propyl) ethylenediamine tristearate at 100° C. The tem-
perature was maintained at'100° C, for one hour after
the addition of the dimethyl sulfate was complete. The
product was a hard wax which could be dispersed in
water. .

EXAMPLE 14

Monoquaternary ammonium salt prepared from N-(2-
hydroxyethyl)-N,N’ ,N'-tri(2-hydroxypropyl) ethylene—
diamine tristearate and dimethy! sulfate

© 200 g of N-(2~hydroxyethyl)-N N’ N'-tr1(2-hydro«
propyl) ethylenediamine tristearate was heated to 100°
C. and 23.4 g. of dimethyl sulfate added during one hour
with stirring. The whole was held at 100° C. for one
hour after the addition of dimethyl sulfate was com-
plete. The product was a hard water dispersible wax.

EXAMPLE 15

Monoquaternary ammonium salt prepared from NN
N’,N’ - tetrakis(B - hydroxyethyl) propanedtamme-] 2
and dimethyl sulfate

200 g. of N,N,N’,N’-tetrakis( ,G-hydroxyethyl) propane-
diamine-1,2 tristearate was heated to 100° C. and 24 g.
of dimethyl sulfate added during one hour. The tem-
perature was maintained at 100° C. for an addltlonal
hour. The product was a hard wax which dispersed in
water.

EXAMPLE 16

Monoguaternary ammonium  salt prepared from N,N,
N',N",N""",N"""" ,N"""’-hepta(2-hydroxyethyl) tetraeth-
ylenepentamme tetrastearate - and . dimethyl - sulfate

N,N,N’,N",N"”" N""" N’*"*-hepta(2-hydroxyethyl) tetra-
ethylenepeutamme tetrastearate (200 g.) was heated to
100° C. and 16.1 g. of dimethyl sulfate added with stir-
ring during one hour. The temperature was maintained
at 100° C. for an additional hour. The product was a
hard wax which dispersed in water.

EXAMPLE 17

quuaternary ammonium salt prepared from N,N,N’,
N’ ,N"-penta(2-hydroxyethyl) dtethylenetrzamme pen-
tastearate. and dimethyl sulfate

Dimethyl sulfate (30.5 g.) was added slowly with stir-
ring to 200 g. of N,N,N’,N”,N”-penta(2-hydroxyethyl)
diethylenetriamine pentastearate at 100° C. during one
hour ‘with stirring. The temperature was maintained at
100° C. for one hour after the addition was complete.

: amme-l 6 . tristearate (200, g.) was. heated to 100° C. 7% The preduct was a hard water dispersible wax, - Y
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EXAMPLE 13
Monoquatemary ammomum salt prepared from N, N
N' N'-tetrakis(2-hydroxyethyl) propanediamine-1,3 tri-
stearate and dimethyl sulfate

200 g. of N,N,N’,N’-tetrakis(2-hydroxyethyl) propane-
diamine-1,3 tristearate was heated to 100° C..and 24 g.
of dxmethyl sulfate’ added durmg one hour. The whole
was maintained at 100° C. for one hour after the addi-
tion was complete. The product was a hard ‘water dis-
persible wax.

EXAMPLE 19

Monaquaternary ammamum salt prepared from dzmethyl
su[fate and the tristearate éster of the amino alcohol
formed from-the reaction of ethylenediamine with 3.8
mols of ethylene oxide and .2 mol of propylene oxide

Dimethyl sulfate (24.3 g.) was added during one hour
2t 100° C. to 200 g. of the tristearate ester of the amino
alcohol formed from the reaction of ethylenediamine
with 3.8 mols of ethylene oxide and .2 mol of propylene
oxide. The temperature was maintained at 100° C. for
one hour after the addition was complete. The product
was a hard wax that dlspersed in water.

EXAMPLE 20

Monoqmternary ammomum salt prepared from dimethyl
silfate and the iristearate ester of the amino -alcohol
formed from the reaction of ethylenediamine with 3. 3
mols of propylene oxide and .2 mol of ethylene oxide

.23.2 g. of dimethyl sulfate was added during one hour
at 100° C. to 200 g. of the tristearate ester of the amino
alcohol formed .from the reaction of ethylenediamine
with 3.8 mols of propylene oxide and .2 mol of ethylene
oxide. After the addition was complete, the temperature
was. maintained at 100° C. for one hour. The product
was a hard wax that dxspersed in water.

EXAMPLE 21

A 0.30% dispersion of the monoquaternary ammonium
salt prepared from N,N,N’,N’-tetrakis(g-hydroxyethyl)
hexamethylenediamine-1,6 tristearate and dimethyl sulfate
was applied to “Nylon 200" taffeta in'a conventional
paddmg machine at 120° F. in such a manner as to result
in 509% pickup of the dispersion by the fabric.  The
fabric_ was dried at 225° F. The taffeta possessed im-
proved softness to the hand, increased lubricity and
superior anti-scorch and anti-static properues compared
to untreated taffeta. “Nylon 200" is a synthetic linear
superpolyamlde of the hexamethyleneadipamide type.

Unless otherwise stated, all parts and percentages are
by weight.

The examples of the parent apphcatlon are set forth
infra.

EXAMPLE 22

N N, N’  N'-tetrakis(2-kydroxyethyl) ethylenedzamme
monostearate
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_A ‘mixture of an g of NNN’ ,N'-tetrakis(2-hydroxy-

ethyl) ethylenediamine, 680 g. n-butyl stearate and 2.9 g.
sodxum hydroxxde was stirred and heated to 110° C. at
70 tm. pressure. n-Butyl alcohol began to distill from
the reaction mixture. The temperature was raised to
140° C. during an hour.
to 17 mm. and the charge ‘stirred at 140°/17 mm. for
ofie 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

The pressure was then reduced

85

wax which contained 2. 95 atoms of active hydrogen per

mol.
EXAMPLE 23
. Ny N N’ N'—tetmkrs(Z-hydroxyethyE) ethylenedmmme .
distearate :

‘A stirred ‘mixtire of 786 ‘g of N,N;N"

70

8 .
hydroxyéthyl) cthylenedlamme, 204 g. of h-butyl stearaté
and 0.7 g. of sodium hydroxide was heated to 120° C. at
70 mm. n-Butyl alcohol began to distill from the reac-
tion 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 quantltatwe yield of product containing 2.0
atoms of active hydrogen per mol was obtained.

EXAMPLE 24

N,N,N’,N'-tetrakis(2-hydroxyethyl) ethylenédidmine
‘tristearate

A stirred mixture of 236 g. N,N,N’,N’-tetrakis(2-hy-
droxyethyl) ethylenediamine, 1020 g. of n-buty] stearate
and 3.1 g. of sodium hydroxide was heated at 70 mm.
until n-butyl alcohol began to distill at 106° C. The
temperature was maintained at 110° C. and the pressure
at 70 mm. for one hour while n-butyl alcoho! was col-
lectéd. The temiperature was gradually raised to 140° C.
and then the pressure was reduced to 20 mm,  The re-
action mixture was stirred at these conditions for one
and one-half hours. The product was obtained as a wax
on cooling. .

EXAMPLE 25

N,N,N’,N’-tetrakis(2-hydroxyethyl) ethylenediamine
tetrastearate
. 236 g. of N,N,N',N’-tetrakis(2-hydioxyethyl) ethylene-
diamine, 1360 g. of n-butyl stearate and 4 g. of sodium
hydroxide were combinéd and treated by the same pro-
cedure used in Example 24 to yield N,N,N’,N’-tetrakis-

(2-hydroxyethyl) ethylenediamine tetrastearate, a soft
wax.

_ EXAMPLE 26
N,N,N’,N'-tetrakis(2-hydroxyethyl) ethylenediamirié
dioleate
In a similar manner to Example 24, 11.8 2. of N,N,N’,
N’-tetrakis(2-hydroxyethyl) ethylenediamine was treated
with 33.8 g. of n-butyl oleate and 0.2 g. of sodium hy-
droxide to yield N,N,N',N’- tetrakxs(Z hydroxyethyl)

ethylenediamine dioleate as a dark viscous liquid.

EXAMPLE 27

N,N,N’;N'-tétrakis(2-hydroxyethyl) ethylenediamine
dilaurate

In a similar manner to Example 24, 236 g. of N,N,N’,
N’-tetrakis(2-hydroxyethyl) ethylenediamine was treated
with 512 g. n-butyl laurate and 1.9 g. of sodium hydroxxde
to yield N,N,N’,N’-tetrakis(2- hydroxyethyl) ethylenedi-
amine dilaurate as a low melting wax.

The compounds of the present invention are prepared
as follows:

EXAMPLE 28

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

NN, 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 29

Monoquaternary ammonium salt prepared from N, N N’,
N’ - tetrakis(2 - hydroxyethyl) ethylenediamine mono-
stearate and dimethyl sulfate in aqueous solution

A stirred mixture of 72 g of N,N,N/ N'- tetrakxs(z-
hydroxyethyl) ethylenediamine monostearate and 150 ml,
of water was heated to 100° C. and 18 g. of dlmethyl

rtetrakis(2- ¥§ sulfate ‘was slowly added. .The mixtire- was ‘heatéd *at
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100° C. for five hours and then cooled to room tempera-
ture to yield a water dispersible product,

EXAMPLE 30

Monoguaternary ammonium salt prepared from N,N,N’, 3

N’ - tetrakis(2 - 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 toluenesulfonate was 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 31

Monoguaternary ammonium salt prepared from N,N,N’,
N'-tetrakis(2-hydroxyethyl) ethylenediamine distearate
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 and a half. The product was a
water dispersible wax,

EXAMPLE 32

Diquaternary ammonium salt prepared from N,N,N’,
N'-tetrakis(2-hydroxyethyl) ethylenediamine distearate
 and dimethyl sulfate

" Dimethyl sulfate (50.4 g.) was added slowly with'
stirring to 153.6 g of N,N,N’,N’-tetrakis(2-hydroxy-
ethyl) ethylenediamine distearate at 130° C. The heat-
ing was continued after the addition was complete for
an additional two hours. The product was a hard wax
and may be dispersed in water.

EXAMPLE 33

Monoquaternary ammonium salt prepared from N,N,N’,
N’-tetrakis(2-hydroxyethyl) ethylenediamine distearate
and methyl toluenesulfonate

N,N,N’,N’ - tetrakis(2 - hydroxyethy!) ethylenediamine
distearate (153.6 g.) was heated to 130° C., and 37.2 g
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 34

Monoquaternary ammonium salt prepared from N,N,N',
N’-tetrakis(2-hydroxyethyl) ethylenediamine distearate
and methyl bromide

Methyl bromide (17.8 g.) was added slowly to 143.5 g.
of N,N,N’,N’-tetrakis(2-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 35

Monogquaternary ammonium salt prepared from N,N,N’,
N'-tetrakis(2-hydroxyethyl) ethylenediamine tristearate
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 maintained
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 CgyHy5N,04: N, 2.41.  Found: N,

23. Quaternary ammonium salt 98%: free dimethy]

sulfate, none detectable. :
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_ EXAMPLE 36
Monoquaternary ammonium salt prepared from N,N,N',
N'-tetrakis(2-hydroxyethyl) ethylenediamine dilaurate
and dimethyl sulfate

120 g. of N,N,N’,N’-tetrakis(2-hydroxyethyl) ethylene-
diamine dilaurate was heated to 65° C. and 25.2 g. of di-
methyl sulfate was slowly added with stirring. After all
of the dimethyl sulfate had been added, the mixture was
beated to 130° C. for three hours. The product was a
low melting wax that formed a dispersion with water.

EXAMPLE 37

Monoquaternary ammonium salt prepared from N,N,N’,
"-tetrakis(2 - hydroxyethyl) ethylenediamine dioleate
and dimethy! 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 38

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

Allyl chloride (15.2 g.) was slowly added to 153 g. of
N,N,N’,N’-tetrakis(2-hydroxyethyl) ethylenediamine di-
stearate 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 disper-
sible wax.

EXAMPLE 39

Monogquaternary ammonium salt prepared from n-butyl
bromide and N.N,N',N "-tetrakis(2-hydroxyethyl) ethyl-
enediamine distearate

n-Butyl bromide (27.4 g.) was added slowly to a
stirred melt of 153 g. of N,N,N’,N'-tetrakis(2-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 and
thirty minutes. The product was a water dispersible wax.

EXAMPLE 40

Monoguaternary ammonium salt prepared from N,N,N’,
N’ - tetrakis(2 - hydroxyethyl) ethylenediamine tetra-
stearate 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 prop-
erties. They are easily applied to fabrics by the usual
padding methods from aqueous dispersions. A typical
example illustrating this use is as follows:

EXAMPLE 41

A 0.30% dispersion of the monoquaternary ammonium
salt prepared from N,N,N',N’-tetrakis(Z-hydroxyethyl)
ethylenediamine distearate and dimethyl sulfate was ap-
plied to “Nylon 200” taffeta by standard padding tech-
niques, 1. .e, a conventional padding machine, at 120° F.
in such a manner as to result in 50% pickup of the dis-
persion by the fabric. The fabric was dried at 225° F.
“Nylon 200" taffeta treated in this manner possessed im-
proved softness to the hand, increased lubricity, and
superior anti-scorch and antistatic properties. “Nylon
200” is a synthetic linear superpolyamide of the hexa~
methyleneadipamide type,
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We claim:
1. A compound selected from the group consnstmg of

e / iy
RO Rx——N—R:—-N—Rz——N —-RxOR X~
ROR: \RxOR/ RxOR VA

- M / M

\ L
‘RO Rx—N——Rr—-N—Rz—-—N——Rx OR 2X"
RORx \RlOR/ Ri1OR, z

where R is selected from the group consisting of aliphatic
acyl radicals containing from 12 to 18 carbon atoms and
hydrogen, at-least one R bemg said aliphatic acyl radi-
cal;: R1 is an’alkylene group having 2 to 4 carbon atoms,
Rg is an alkylene group having 2 to 6 carbon atoms,
n-is an integer from O to 3 with the proviso that when
s is 0 and Ry has 2 carbon atoms at least one Ry has
3 to 4 carbon atoms,- M is a monovalent hydrocarbon
group containing 1 to 4 carbon atoms, X is an anion
selected from the group consisting of chloride, bromide,
iodide, sulfate, benzene su]fonate, toluene sulfonate, phos-
phate and borate and Z is the valence of X.

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

and

o

3. A compound asin claim 1 wherein M is a saturated

hydrocarbon group.
4. A compound as in claim 3 wherein X is a sul-
fate ion. ‘ v
5. A-compound as in claim’ 1 wherein-at least one’R

is:a stearoyl radical, M is-a saturated hydrocarbon group

and Xis & sulfate-ion:
‘6. A quaternary ammonium-salt of a’ compound hav-
ing the formula

(ROCH,CH,) N(CHj3),N(CH;CH;0R ),
where R is selected from the group consisting of aliphatic
acyl radicals containing from 12 to 18 carbon atoms and
hydrogen, at least one R being said aliphatic acyl radi-
cal, where 1 is an‘integer from 3 to 6 and the quaterniz-
ing group is a monovalent hydrocarbon group. contain-
ing 1 to 4 carbon atoms and an anion selected from
the- group consisting- of chloride, bromide, iodide, sul-
fate, benzene sulfonate, toluene sulfonate, phosphate and
borate.

7. A quaternary ammonium salt of a compound hav-
ing the formula

(RoCHzcnz)nNcmcn;(Nomcm )N(GH;CH,OR),
CH,CH:0R/

25

35

49

45h

56

where R is selected from the group consisting of ali- o

phatic acyl radicals containing from 12 to 18 carbon

12

atoms and hydrogen, at least one R being said aliphatic
acyl radical, where n'is an integer from 1 to 3 and the
quaternizing group is a monovalent hydrocarbon group
containing 1 to 4 carbon atoms and an anion selected
from the group consisting of chloride, bromide, iodide,
sulfate, beénzene sulfonate, toluené sulfonate, phosphate
and borate.

8. A quaternary ammonium salt of a compound hav-
ing the formula

R;
j
RO CH:CH:):NCHzCHN(CHaCHQOR):

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, and R, is an alkyl group containing 1 to 4
carbon atoms and the quaternizing group is a mono-
valent- hydrocarbon group containing 1 to 4 carbon atoms
and an anion selected from the group consisting of chlo-
ride, bromide, iodide, sulfate, benzene sulfonate, toluene
sulfonate, phosphate and borate.

9. A quaternary amomnium salt of a compound hav-
ing the formula’

R; Ry
(ROC‘.‘-H’CH:)zN(CHa)..(CHa(‘}HOR)

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 allphatxc.
acyl radical;- Ry is selected from the group consisting of
hydrogen and an alkyl group having 1 to 2 carbon atoms,
at least-one Ry being said alkyl group, n is an integer
from 2 to 6 and the quatermzmg group is:a monovalent
hydrocarbon group containing 1 to 4 carbon  atoms and
ant anion selected from the group comsisting of chlonde,
bromnde, jodide, sulfate, benzene sulfonate, toluene sul-
fonate, phosphate and borate

10. A process of preparing a compound set forth in
claim 1 comprising reacting a compound having the for-
mula

RO Rx—\I~R2——N—RQ——N Ri10R
RORx \R[OR/ RiOR

with a° compound havmg the formula M_X.
11.- A textile fabric having improved softness and anti-
static propcrtles coated with the product of claim 1.
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