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FABRIC SOFTENING COMPOSITIONS WITH DYE TRANSFER INHIBITORS
FOR IMPROVED FABRIC APPEARANCE

JECHNICAL FIELD

10 The present invention relates to compositions and processes
useful for inhibiting the transfer of dyes, released into laun-

dering solution from colored fabrics, from one fabric to another.
BACKGROUND ART

One troublesome and persistent problem during laundering
15 operations is the tendency of some colored fabrics to release dye

into the laundering solution which dye is then transferred onto

other fabrics.
Manufacturers use many types of dye to color fabrics. Common
fabric dyes include direct dyes used primarily to color cotton and
20 rayon, acid dyes used primarily on nylon, wool, and silk, disperse
dyes used primarily on polyester, nylon, and Spandex, azo dyes
used primarily on cotton, rayon, and silk, reactive dyes used
primarily on cotton and rayon, and vat dyes used primarily on

cotton. Direct, acid and disperse dyes are in general readily

25 released into washing solution while azo and vat dyes are not.
When properly applied, reactive dyes chemically bond to cellulose
and therefore are not readily solubilized; however, if improperly
applied, reactive dyes may also release into the wash solution.
Cotton, nylon, rayon and Spandex fabrics have a strong propensity

30 to pick up solubilized or suspended dyes from solution, while
polyester fabrics pick up such dyes to a lesser extent.

In the laundry operation, especially the operation involving
automatic washing machines, dye transfer occurs mainly during the

wash cycle, and very seldom, if at all, during the rinse cycle.
35 Dye transfer during the wash cycle is caused by higher water
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temperature, longer cycle time, and much higher surfactant con-
centration in the wash cycle, as compared to the less stringent

conditions of the rinse cycle.
Thus, those skilled in the art have focused efforts to

5 inhibit dye transfer by adding dye transfer inhibitors to deter-
gent compositions. For example, European Patent Application
265,257, Clements et al., published April 27, 1988, discloses
detergent compositions which prevent dye transfer, containing a
detergent active (mixtures of anionic and nonionic are preferred),

10 a detergent builder, and a polyvinylpyrrolidone (PVP) mixture.
German Pat. No. 3,519,012, Weber et al., published Nov. 27, 1986,
teaches a detergent composition comprising nonionic surfactants,
PVP components, water-soluble cationic components, and builders,

to prevent dye transfer during the wash.

15 Dye transfer inhibitors (DTI), such as PVP, appear to solu-
bilize into the wash water to scavenge the free dye molecules,
thus suspending the dyes and preventing them from redepositing
onto fabrics.

DTI may interact with some detergent actives. For example,

20 detergent compositions containing PVP and anionic surfactants
usually have decreased dye transfer inhibition performance com-

pared to those detergents containing PVP and nonionic surfactants.
It is believed that anionic surfactants interact with PVP in the
wash cycle, and reduce PVP’s ability to interact with free dye

25 molecules.
A1l percentages, ratios, and parts herein are by weight

unless otherwise stated.

SUMMARY OF THE INVENTION

The compositions of the present invention preferably incor-

30 porate water-soluble polymers containing sN-C(=0)- (including
PVP), and/or N-oxide groups into fabric softening compositions to

be added to the rinse and/or drying cycles of the laundry opera-
tion. Surprisingly, these fabric softening compositions provide
effective dye transfer inhibition in the subsequent wash cycle.

35 These water-soluble polymers deposit on fabrics along with soft-
ener actives in the rinse or dryer cycle. These DTI polymers

[Ra ot A1
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remain deposited on fabrics throughout consumer wear so that there
is a sufficient concentration, after resolubilization in the
subsequent wash solution, to inhibit dye transfer. Non-treated
fabrics will also be protected from dye transfer when washed with

S fabrics previously treated with these softener compositions
containing polymeric dye transfer inhibitors. It is also sur-
prising that these polymer compounds in softener compositions show
improved efficacy when anionic detergents rather than nonionic
detergents are used in the subsequent wash cycle.

10 Thus, the present invention relates primarily to fabric
softening compositions, in liquid, solid, or dryer sheet form, for
use in the rinse and/or dryer cycles of home laundry operations.
The present invention is based on: (a) the discovery that the
incorporation of an effective amount of certain polymeric dye

15 transfer inhibitors (DTI) into liquid, solid, and/or dryer-added
fabric softening compositions can effectively inhibit the transfer
of dyes from one fabric to another in the subsequent wash cycle;
and/or (b) the discovery of a process of incorporating DT] into
fabric softener compositions to provide convenient and/or optimal

20 dye transfer inhibition, remove unwanted dye discoloration
resulting from previous dye transfer, and/or provide soil anti-
redeposition benefit in the wash cycle.

Preferably, and more specifically, fabric softening com-

positions are provided in the form of liquid, preferably aqueous,

25 compositions comprising:

I. from about 3% to about 50%, preferably from about 4% to about

30%, of fabric softening agent (fabric softener); and

II. from about 0.03% to about 25%, preferably from about 0.1% to
about 15%, of water-soluble polymeric dye transfer inhibiting

30 agent (dye transfer inhibitor or DTI) selected from the group

consisting of:

(A) polymers with one or more monomeric units containing at
least one =N-C(=0)- group, which are not enzymes, having
an average molecular weight of from about 500 to about

35 100,000, preferdbly about 500 to about 40,000, and more

preferably from about 1,000 to about 30,000;
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(B) polymers with one or more monomeric units containing at
least one N-oxide group having an average molecular
weight of from about 500 to about 1,000,000, preferably
from about 1,000 to about 500,000, more preferably from

5 about 2,000 to about 100,000;
(C) polymers containing both =N-C(=0)- and N-oxide groups of
(A) and (B);
(D) mixtures thereof; and
111. the balance comprising a liquid carrier, preferably water;
10 wherein the liquid compositions are essentially free of aerosol

propellants. The nitrogen of the =N-C(=0)- group may be bonded to
aither one or two other atoms (with two single bonds or one double

bond) .
The present invention ailso comprises dryer-added fabric

15 softener compositions comprising:
1. from about 50% to about 99%, preferably from about 70% to

about 99%, of fabric softening agent;
1I. from about 0.2% to about 30%, preferably from about 1% to

about 30%, of polymeric dye transfer inhibiting agent
20 selected from (A), (B), (C), and (D), above; and
I11. optionally, a dispensing means which provides for release of
an effective amount of said composition to fabrics.
Solid, particulate fabric softening compositions of the
present invention typically comprise:
25 1. from about 20% to about 90%, preferably from about 30% to

about 70%, of fabric softening agent; and
11. from about 0.1% to about 80%, preferably from about 0.3% to
about 50%, more preferably from about 0.5% to about 25%, of

dye transfer inhibiting agent also selected from (A), (B),

30 (C), and (D), above.
JETA Y [ RIPTION C s C

LIQUID COMPOSITIONS

Liquid, preferably aqueous, fabric softening compositions

typically comprise the following components:
35 1. an effective amount, preferably from about 3% to about

50%, more preferably from about 4% to about 30%, of
fabric softening agent;
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1. an effective amount, preferably from about 0.03% to
about 25%, more preferably from about 0.1% to about 15%,
of polymeric dye transfer inhibiting agent; and

II1. the balance comprising 1liquid carrier, preferably,
selected from the group consisting of water, C()-C4
monohydric alcohols, C2-Cg polyhydric alcohols, 1liquid
polyalkylene glycols, and mixtures thereof.

I. Eabric Softening Agents

The amount of fabric softening agent (fabric softener) in

liquid compositions of this invention is typically from about 3%
to about 50%, preferably from about 4% to about 30%, by weight of
the composition. The lower limits are amounts needed to con-
tribute effective fabric softening performance when added to
laundry rinse baths in the manner which is customary in home
laundry practice. The higher limits are suitable for concentrated
products which provide the consumer with more economical usage due
to a reduction of packaging and distributing costs.

Some preferred compositions are disclosed in U.S. Pat. No.

4,661,269, issued April 28, 1987, in the names of Toan Trinh,
Errol H. Wahl, Donald M. Swartley, and Ronald L. Hemingway. |

Other fabric softeners that can be used herein are disclosed
in U.S. Pat. Nos.: 3,861,870, Edwards and Diehl; 4,308,151,
Cambre; 3,886,075, Bernardino; 4,233,164, Davis; 4,401,578,
Verbruggen; 3,974,076, Wiersema and Rieke; and 4,237,016, Rudkin,

Clint, and Young,

One suitable fabric softener (Component ) is a mixture
comprising:

(a) from about 10% to about 80% of the reaction product of

higher fatty acids with a polyamine selected from the

group consisting of hydroxyalkylalkylenediamines and

dialkylenetriamines and mixtures thereof;
(b) from about 3% to about 40% of cationic nitrogenous salts

containing only one long chain acyclic aliphatic C]15-C22
hydrocarbon group; and
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(c) from about 10% to about 80% of cationic nitrogenous

salts having two or more long chain acyclic aliphatic
C15-C22 hydrocarbon groups or one said group and an
arylalkyl group;
said (a), (b) and (c) percentages being by weight of
Component .

Following are the general descriptions of the above softener

ingredients including certain specific examples. These examples
illustrate, but do not limit the present invention.

Component [(a)

A preferred softening agent (active) of the present invention
is the reaction products of higher fatty acids with a polyamine
selected from the group consisting of hydroxyalkylalkylenediamines
and dialkylenetriamines and mixtures thereof. These reaction
products are mixtures of several compounds in view of the multi-

functional structure of the polyamines.
The preferred Component I(a) 1is a nitrogenous compound

selected from the group consisting of the reaction product mix-
tures or some selected components of the mixtures. More specif-
ically, the preferred Component I(a) 1s compounds selected from

the group consisting of:
(1) the reaction product of higher fatty acids with hydroxy-

alkylalkylenediamines in a molecular ratio of about 2:1,
said reaction product containing a composition having a
compound of the formula:

H ~ % R20H

YARRY

Ry - C C - R

wherein Ry is an acyclic aliphatic C15-C2] hydrocarbon

group and R2 and R3 are divalent C1-C3 alkylene groups;
(i1) substituted imidazoline compounds having the formula:

,;%’N - CH?
Ry - C\\\\ |
N - CH?
e

HO - R?
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wherein R} and Ry are defined as above;
(i1i) substituted imidazoline compounds having the formula:

N - CH?
Ry - C/ |

5 TSN - CHo

Ri -C-0-R>
wherein R] and R? are defined as above;
10 (iv) the reaction product of higher fatty acids with di-
alkylenetriamines in a molecular ratio of about 2:1,

said reaction product containing a composition having a
compound of the formula:

0 0
15 " "
R1 -C-NH -R2 -NH-R3 -NH-C - Ry
wherein R}, R2 and R3 are defined as above; and
(v) substituted imidazoline compounds having the formula:

N - CH
7 2

|
Sy CHy

0
»
Ry - C - NH - R2

25 wherein R] and R2 are defined as above; and
(vi) mixtures thereof.

20 Ry - C

Component I{a)(i) is commercially available as Mazamide® 6,

sold by Mazer Chemicals, or Ceranine® HC, sold by Sandoz Colors &

30 cChemicals; here the higher fatty acids are hydrogenated tallow

fatty acids and the hydroxyalkylalkylenediamine is N-2-hydroxy-

ethylethylenediamine, and Ry} is an aliphatic Ci5-Cj7 hydrocarbon
group, and R2 and R3 are divalent ethylene groups.

An example of Component I(a)(ii) is stearic hydroxyethyl

35 imidazoline wherein Ry} is an aliphatic Cj7 hydrocarbon group, R?

is a divalent ethylene group; this chemical is sold under the
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trade names of Alkazine® ST by Alkaril Chemicals, Inc., or
Schercozoline® S by Scher Chemicals, Inc.

An example of Component I(a)(iv) is N,N"-ditallowalkoyldi-
ethylenetriamine where R] 1s an aliphatic Cj15-C17 hydrocarbon

group and R2 and R3 are divalent ethylene groups.
An example of Component [(a)(v) 1is 1-tallowamidoethyl-2-tal-

lowimidazoline wherein Ry is an aliphatic (15-C17 hydrocarbon
group and R is a divalent ethylene group.
The Components I(a)(iii) and I(a)(v) can also be first

dispersed in a Bronsted acid dispersing aid having a pKa value of
not greater than about 4; provided that the pH of the final

composition is not greater than about 5. Some preferred dispers-
ing aids are hydrochloric acid, phosphoric acid, or methylsulfonic

acid.
Both N,N'-ditallowa]koy]diethy]enetriamine and l-tallow(am{do-

ethyl)-2-tallowimidazoline are reaction products of tallow fatty
acids and diethylenetriamine, and are precursors of the cationic

fabric softening agent methyl-l-taﬂowamidoethyl-2-ta]1om‘midazo-
Jinium methylsulfate (see "Cationic Surface Active Agents as

Fabric Softeners,” R. R. Egan, Journal of the American 0il Chemi-

cals’ Society, January 1978, pages 118-121). N,N"-ditallow-
alkoyldiethylenetriamine and 1-tallowamidoethyl-2-tallowimidazo-
line can be obtained from Sherex Chemical Company as experimental

chemicals. Hethyl-l-tallowamidoethyl-z-tallowimidazolinium meth-
ylsulfate is sold by Sherex Chemical Company under the trade name

Varisoft® 475.
Component I(b)

The preferred Component I(b) is a cationic nitrogenous salt
containing one long chain acyclic aliphatic C15-C22 hydrocarbon

group selected from the group consisting of:
(i) acyclic quaternary ammonium salts having the formula:

Rg ¢
|
Rg - N - Rs A
|
Re
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wherein R4 is an acyclic aliphatic C}5-C22 hydrocarbon

group, Rs and Rg are C)-C4 saturated alkyl or hydroxy-
alkyl groups, and A® is an anion:

(i1) substituted imidazolinium salts having the formula:

N - CH? "
O
Ry - C d | A

/"’\“’2

wherein R1 is an acyclic aliphatic Cj5-C21 hydrocarbon

group, R7 is a hydrogen or a Cj-C4 saturated alkyl or
hydroxyalkyl group, and A® is an anion;
(ii1) substituted imidazolinium salts having the formula:

10

15

N-CH =— @
Ry - c/ | AO

///,N - CH2
20 HO - R2
wherein R2 is a d1valent C1-C3 alkylene group and Rj, Rs
and A9 are as defined above;

(iv) alkylpyridinium salts having the formula:

25

/ \
Rg - A9

wherein Rq is an acyclic aliphatic Cjg-C22 hydrocarbon
30 group and A® is an anion; and

(v) alkanamide alkylene pyridinium salts having the formula:

o
0

7\
35 Rf -C-NH-Ry - N ) AS
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wherein R} is an acyclic aliphatic C15-C2] hydrocarbon
group, Ry is a divalent C)-C3 alkylene group, and A9 is
an ion group;

(vi) monoester quaternary ammonium compounds having the

5 formula:

[(R)3 - N® - (CHg)pn - Y - RZ] A9
wherein

each Y = -0-(0)C-, or -C(0)-0-;
each n = 1 to 4;

10 each R substituent is a short chain Cj-Cg, preferably
C1-C3 alkyl or hydroxyal kyl group, e.g., methyl (most
preferred), ethyl, propyl, hydroxyethyl, and the like,
benzyl or mixtures thereof;

R is a long chain Cjg0-C22 hydrocarbyl, or substituted

15 hydrocarbyl substituent, preferably C]5-C19 alkyl and/or

“alkenyl, most preferably C15-C)g straight chain alkyl
and/or alkenyl; and
the counterion, A®, can be any softener-compatible
anion, for example, chloride, bromide, methylsulfate,

20 formate, sulfate, nitrate and the like; and

(vii) mixtures thereof.

Examples of Component I(b)(i) are the monoalkyltrimethylammo-
nium salts such as monotallowtrimethylammonium chloride, mono(hy-
drogenated tallow)trimethylammonium chloride, palmityltrimethyl-

25 ammonium chloride and soyatrimethylammonium chloride, sold by

Sherex Chemical Company under the trade name Adogen® 471, Adogen®
441, Adogen® 444, and Adogen® 415, respectively. In these salts,
Rg is an acyclic aliphatic C16-C18 hydrocarbon group, and Rs and
Rg are methyl groups. Mono(hydrogenated tallow)trimethylammonium
30  chloride and monotallowtrimethylammonium chloride are preferred.

Other examples of Component I(b)(i) are behenyltrimethylammonium
chloride wherein Rq is a C22 hydrocarbon group and sold under the
trade name Kemamine® Q2803-C by Humko Chemical Division of Witco

Chemical Corporation; soyadimethylethylammonium ethylsulfate
35 wherein Rg4 is a Cjg-Cig hydrocarbon group, Rg is a methyl group,
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Rg is an ethyl group, and A9 is an ethylsulfate anion, sold under
the trade name Jordaquat® 1033 by Jordan Chemical Company; and
methyl-bis(2-hydroxyethyl)octadecylammonium chloride wherein Rg is
a C18 hydrocarbon group, Rs is a 2-hydroxyethyl group and Rg is a
> methyl group and available under the trade name tthoquad® 18/12

from Armak Company.

An example of Component I(b)(iii) 1s l-ethyl-1-(2-hydroxy-
ethyl)-2-isoheptadecylimidazolinium ethylsulfate wherein R} is a
C17 hydrocarbon group, R2 is an ethylene group, Rg is an ethy]

10 group, and A® is an ethylsulfate anion. It is available from Mona
Industries, Inc., under the trade name Monaquat® ISIES.

An example of Component I(b)(vi) is mono(tallowoyloxyethyl)-
hydroxyethyldimethylammonium chloride, i.e., monoester of tallow
fatty acid with di(hydroxyethyl)dimethylammonium chloride, a

15 by-product in the process of making diester of tallow fatty acid
with di(hydroxyethyl)dimethylammonium chloride, i.e., di(tallow-
oyloxyethyl)dimethylammonium chloride, a I(c)(vii) component (vide

infra).

Component I(c)

20 Preferred cationic nitrogenous salts having two or more long
chain acyclic aliphatic Cj5-C22 hydrocarbon groups or one said
group and an arylalkyl group which can be used either alone or as
part of a mixture are selected from the group consisting of:

(i) acyclic quaternary ammonium salts having the formula:

25
R4 $
|
R - N - Rg A©
I
30 Rg
wherein R4 is an acyclic aliphatic Cj15-C22 hydrocarbon
group, Rg is a (Cj-C4 saturated alkyl or hydroxyalkyl
group, Rg is selected from the group consisting of R4
35 and Rg groups, and A® is an anion defined as above;
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(ii) diamido quaternary ammonium salts having the formula:

0 R 0o -9
- h .
5 Ry - C - NH-Ry - N-R2-NH-C-Ry AB
I .
Rg

wherein R] is an acyclic aliphatic Cj5-C2] hydrocarbon
10 group, Rz is a divalent alkylene group having 1 to 3
carbon atoms, Rg and Rg are C]-C4 saturated alkyl or
hydroxyalkyl groups, and A® is an anion;
(iii) diamino alkoxylated quaternary ammonium salts having the

formula:
15
0 Rg 0 ¢
" l "
Ry - C-NH-R2 -N-R2-NH-C-R A
|
20 (CHZCHZO)nH
wherein n is equal to 1 to about 5, and R}, R2, Rs and
A9 are as defined above;
(iv) quaternary ammonium compounds having the formula:
25
Rs ")
|
Rg - N - CH? @ A9
|
30 Rs

wherein Rq is an acyclic aliphatic (15-(22 hydrocarbon

group, Rs is a C1-C4 saturated alkyl or hydroxyalky!

group, A9 is an anion;
35
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(v) substituted imidazolinium salts having the formula:

N-CH2 — @
/
l’ R1-C< A®
5 N - CHp

>/ g

— R; - C - NH - R?

10 wherein R] is an acyclic aliphatic C15-C2] hydrocarbon
group, Rz is a divalent alkylene group having 1 to 3
carbon atoms, and Rg and A® are as defined above; and

(vi) substituted imidazolinium salts having the formula:

15 N - CH ¢
r 2
Ry - C'ﬁﬁﬁﬁs | A®
| TSN - CHy
I /
20 I.-Rl-C-NH-Rz H
wherein Ry, R2 and A® are as defined above;
(vii) diester quaternary ammonium (DEQA) compounds having the
formula:
25 (R)4-m - N® - [(CH2)p - Y - R2]p AS
wherein
each Y = -0-(0)C-, or -C(0)-0-;
m=2or 3;
each n = 1 to 4;
30 each R substituent is a short chain Cj-Cg, preferably

C1-C3 alkyl or hydroxyalkyl group, e.g., methyl (most

preferred), ethyl, propyl, hydroxyethyl, and the like,

benzyl, or mixtures thereof;

each RZ is a long chain C19-C22 hydrocarbyl, or substi-
35 tuted hydrocarbyl substituent, preferably C15-Cig alkyl

and/or alkenyl, most preferably Cj5-C1g straight chain

alkyl and/or alkenyl; and
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the counterion, A®, can be any softener-compatible
anion, for example, chloride, bromide, methylsulfate,

formate, sulfate, nitrate and the like: and

(viii) mixtures thereof.
5 Examples of Component I(c)(i) are the well-known dialkyldi-
methylammonium salts such as ditallowdimethylammonium chloride,

ditallowdimethylammonium methylsulfate, di(hydrogenated tallow)di-
methylammonium chloride, distearyldimethylammonium chloride,

dibehenyldimethylammonium chloride. Di(hydrogenated tallow)di-
10 methylammonium chloride and ditallowdimethylammonium chloride are
preferred. Examples of commercially available dialkyldimethy]-
ammonium salts usable in the present invention are di(hydrogenated
tallow)dimethylammonium chloride (trade name Adogen® 442), dital-
lowdimethylammonium chloride (trade name Adogen® 470), distearyl-
15 dimethylammonium chloride (trade name Arosurf® TA-100), all
available from Sherex Chemical Company. Dibehenyldimethylammonium

chloride wherein R4 is an acyclic aliphatic C22 hydrocarbon group
is sold under the trade name Kemamine Q-2802C by Humko Chemical

Division of Witco Chemical Corporation.

20 Examples of Component I(c)(ii) are methylbis(tallowamido-
ethyl) (2-hydroxyethyl)ammonium methylsulfate and methylbis(hy-
drogenated tallowamidoethyl)(2-hydroxyethyl)ammonium methylsulfate
wherein Ry is an acyclic aliphatic C35-Ci7 hydrocarbon group, R?2
is an ethylene group, R is a methyl group, Rg is a hydroxyalky!

25 group and A9 is a methylsulfate anion; these materials are avail-
able from Sherex Chemical Company under the trade names Varisoft®
222 and Varisoft® 110, respectively.

An example of Component I(c)(iv) is dimethylstearylbenzyl-
ammonium chloride wherein R4 is an acyclic aliphatic Cig hydro-

30 carbon group, Rs is a methyl group and A9 is a chloride anion, and
is sold under the trade names Varisoft® SDC by Sherex Chemical
Company and Ammonyx® 490 by Onyx Chemical Company.

Examples of Component I(c)(v) are 1l-methyl-l-tallowamido-
ethyl-2-tallowimidazolinium methylsulfate and 1-methyl-1-(hy-

35 drogenated tallowamidoethyl)-2-(hydrogenated tallow)imidazolinium
methylsulfate wherein Ry is an acyclic aliphatic C)5-Ci7 hydro-
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carbon group, Rz is an ethylene group, Rs is a methyl group and AG
is a chloride anion; they are sold under the trade names Varisoft®
475 and Varisoft® 445, respectively, by Sherex Chemical Company.

It will be understood that for I{c)(vii) above substituents R
and RZ can optionally be substituted with various groups such as
alkoxyl or hydroxyl groups, and/or can be saturated, unsaturated,
straight, and/or branched so long as the RZ groups maintain their
basically hydrophobic character. Preferred softening compounds
are biodegradable such as those in Component I(c)(vii). These
preferred compounds can be considered to be diester variations of
ditallow dimethyl ammonium chloride (DTDMAC), which 1s a widely
used fabric softener.

The following are non-limiting examples of I(c)(vii) (wherein
all long-chain alkyl substituents are straight-chain):

[CH3]2ON[CH2CH20C(0)R2] (€19

[HO-CH(CHg)CHz][CH3]°N[CH2CH20C(0)C15H31]2 Bro

[C2H5)2ON[CHaCH20C(0)C17H3s]2 €19

[CH3] [C2H5]ON[CH2CH20C(0)C13Ha7]2 1O

[C3H7] [C2H51ON[CH2CH20C(0)C1sH31]2  SO49CH3

[CH3]2ON-CH2CH20C(0)C1sH3] C1°

|
CH2CH20C(0)C17H35

[CH2CH20H] [CH3 JON[CH2CH20C (0)R2]2 €18
where -C(0O)RZ is derived from soft tallow and/or hardened tallow
fatty acids. Especially preferred is diester of soft and/or
hardened tallow fatty acids with di(hydroxyethyl)dimethylammonium
chloride, also called di(tallowoyloxyethyl)dimethylammonium

chlioride.
Since the foregoing compounds (diesters) are somewhat labile

to hydrolysis, they should be handled rather carefully when used
to formulate the compositions herein. For example, stable liquid
compositions herein are formulated at a pH in the range of about 2
to about 5, preferably from about 2 to about 4.5, more preferably
from about 2 to about 4. The pH can be adjusted by the addition
of a Bronsted acid. pH ranges for making stable softener compo-
sitions containing diester quaternary ammonium fabric softening
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compounds are disclosed in U.S. Patent No. 4,767,547, Straathof and Konig, issued August
30, 1988.

The diester quaternary ammonium fabric softening compound (DEQA) of I(c)(vii) can

also have the general formula:

R“C(O)0CH.

\c:|-|C|-|2‘5>t\u=~*<3 A8
R2C(0)0 —

wherein each R, R®, and A9 have the same meanings as before. Such compounds include

those having the formula:
[CH,]:9N[CH*CH(CH,OC[0]R*OC(O)R?] C1°
where -OC(O)R? is derived from soft tallow and/or hardened tallow fatty acids.

Preferably each R is a methyl or ethyl group and preferably each R? is in the range of
Ci5 to Cq. Degrees of branching, substitution and/or non-saturation can be present in the
alkyl chains. The anion AP in the molecule is preferably the anion of a strong acid and can
be, for example, chloride, bromide, iodide, sulphate, and methyl sulphate; the anion can

carry a double charge in which case A9 represents half a group. These compounds, in

general, are more difficult to formulate as stable concentrated liquid compositions.

These types of compounds and general methods of making them are disclosed in
U.S. Pat. No. 4,137,180, Naik et al., issued Jan. 30, 1979.

A preferred composition contains Component I(a) at a level of from about 10% to
about 80%, Component I(b) at a level of from about 3% to about 40%, and Component I(c) at
a level of from about 10% to about 80%, by weight of said Component I. A more preferred
composition contains Component I(c) which is selected from the group consisting of: (I)
di(hydrogenated tallow)dimethylammonium chloride; (v) methyl-1-tallowamidoethyl-2-
tallowimidazolinium methylsulfate; (vii) diethanol ester dimethylammonium chloride: and

mixtures thereof.

An even more preferred composition contains component I(a): the reaction product of
about 2 moles of hydrogenated tallow fatty acids with about 1 mole of N-2-
hydroxyethylethylenediamine and is
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present at a level of from about 20% to about 70% by weight of
Component I; Component I(b): mono({hydrogenated tallow)trimethyl-
ammonium chloride present at a level of from about 3% to about 30%
by weight of Component I; Component I{(c): selected from the group
consisting of di(hydrogenated tallow)dimethylammonium chloride,
ditallowdimethylammonium chloride, methyl-1-tallowamidoethyl-2-
tallowimidazolinium methylsulfate, diethanol ester dimethylammo-
nium chloride, and mixtures thereof; wherein Component I(c) 1is
present at a level of from about 20% to about 60% by weight of
Component I; and wherein the weight ratio of said di (hydrogenated

tallow)dimethylammonium chloride to said methyl-1-tallowamido-
ethyl-2-tallowimidazolinium methylsulfate is from about 2:1 to

about 6:1.
The above individual components can also be used individu-

ally, especially those of I(c) (e.g., ditallowdimethylammonium
chloride or diethanol ester dimethylammonium chloride).
Anion A®
In the cationic nitrogenous salts herein, the anion A® pro-
vides charge neutrality. Most often, the anion used to provide
charge neutrality in these salts is a halide, such as fluoride,
chloride, bromide, or iodide. However, other anions can be used,
such as methylsulfate, ethylsulfate, hydroxide, acetate, formate,
sul fate, carbonate, and the like. Chloride and methylsulfate are
preferred herein as anion A9,
II. § 2 Tre 1Ng AC
The composition of the present invention contains an
effective amount of polymeric dye transfer inhibiting agent (dye
transfer inhibitor or DTI) or mixtures thereof. An effective
amount is typically an amount of DTI which will provide at least
about 0.1 ppm, preferably from about 0.1 ppm to about 2,000 ppm,
more preferably from about 0.2 ppm to about 1,000 ppm, in the
wash or rinse solution. Preferably, the present invention con-
tains from about 0.03% to about 25% of dye transfer inhibitor,
more preferably from about 0.1% to about 135%, and even more
preferably from about 0.2% to about 10% for concentrated liquid
softener compositions, and from about 0.01% to about 8% for
compositions with softener active of less than about 9%.

D | Y€ ) NNI1E 41
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Dye transfer inhibitors useful in the present invention
include water-soluble polymers containing nitrogen and oxygen

atoms, selected from the group consisting of:
(A) polymers, which are not enzymes, with one or more

monomeric units containing at least one =N-C(=0)- group;
(B) polymers with one or more monomeric units containing at

least one N-oxide group;
(C) polymers containing both =N-C(=0)- and N-oxide groups of
(A) and (B);
(D) mixtures thereof;
wherein the nitrogen of the =N-C(=0)- group can be bonded to

either one or two other atoms (i.e., can have two single bonds or

one double bond).
Dye transfer inhibitors useful in the present invention

include water-soluble polymers having the structure:

P

|
(D)m| n

wherein each P is selected from homopolymerizable and copolymer-
izable moieties which attach to form the polymer backbone, prefer-
ably each P being selected from the group consisting of:

vinyl moieties, e.g., [-C(R)2-C(R)2-]; other monomeric moieties,
e.g., F[C(R)2]x-L-], wherein each x is an integer from 1 to 6 and
each L is independently selected from the group consisting of:

0o o 0 0 0 0 0
MR)=3 03 =§=3 0-Cj <€:0-3 oSei <35 505 0-5-5 -0-$-0-;
0

0

.
-O-Eéi(Rz)-d}a; -C-; and -0-C-0-; and DTI-active groups
P

0 0 0

-ﬁ(R)-; -N(R)C-; -C-N(R)-.
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wherein each R is H, Cj1-12 (preferably Cj.4) alkyl(ene), Cg-Cj2
aryl (ene) and/or D, m is from O to 2, and p is from 1 to about 6;

~ wherein each D contains moieties selected from the group con-

sisting of: L moieties; structural moieties selected from the
group consisting of linear and cyclic Cj.12 (preferably C(]-.4)
alkyl; Cj-.12 alkylene; Cj-12 heterocyclic groups, which can also
contain the DTI active groups; aromatic Cg-12 groups; and Rs to

complete the group, wherein any linking groups which are attached
to each other form linkages that are substantially stable under
conditions of use; and wherein the nitrogen atoms can be attached

to one, two, or three other atoms, the
0

number of =N-C- and/or =N - 0 groups present being sufficient to
provide dye transfer inhibition, the total molecular weight being
from about 500 to about 1,000,000, preferably from about 1,000 to
about 500,000, n being selected to provide the indicated molecular
weight, and the water solubility being at least about 100 ppm,
preferably at least about 300 ppm, and more preferably at least
about 1,000 ppm in water at ambient temperature of about 25°C.

A. .
One useful group of polymeric DTIs include water-soluble

polymers containing active =N-C(=0)- groups, excluding enzymes.
The nitrogen of the =N-C(=0)- group can be bonded to either one or
two other atoms.
Examples of polymers containing =N-C(=0)- groups are:
Polyvinylpyrrolidone:
~~CH2-CH9
|

N
e VZ
e 7

| |
CHy — CH3

0 | Y€ N £ s =N-C(=0)- Grour

0
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Po]yviny]oxazolidohé&iﬁ_

—CH2-CH—hr

| |

CHy —0

Polyvinylmethyloxazolidone:

10 —~~CHy-CH=r

|
N 0
/ 4
CH) \\C'/

15 CH—20
/
CH3

Polyacrylamide and N-substituted polyacrylamides:

20 |

C=0

N(R1)2

PCT/US93/10451

25 wherein each Rl is independently selected from H and Cj;-Cg alkyl

groups, e.g., methyl, ethyl, propyl,
groups can form a 5 or 6 member ring structure.

or isopropyl, or two Rl

Polymethacrylamide and N-substituted polymethacrylamides:

30 CH3
|
—CH2-Comrm
|
- C=0
15 |
N(R1)?

wherein each Rl is as described above.
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Poly(N-acrylylglycinamide):
——CH2-CH—y

|

C=0 0

l "

NH - CH2 - C - N(Rl)

Poly(N-methacrylylglycinamide):
CH3

|
~—CH2-Cr
|
C=0 0
l "
NH - CH2 - C - N(Rl)?2

Poly(2-ethyl-2-oxazoline):
——CH2-CH2-N—m-
|
C=0

|
CoHs

Polyvinylurethane:
—CH2-CH—r

|
0

|
C=0

|
N(Rl)?2

wherein each Rl is as described above. Mixtures of these groups

can be present in the polymeric DTI groups of (A) and (C)

described hereinbefore and hereinafter.
These polymers have an amphiphilic character with polar

groups conferring hydrophilic properties and apolar groups con-
ferring hydrophobic properties. Preferred polymers are those
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having the nitrogen atoms highly® substituted so that they are
shielded to different degrees by the surrounding apolar groups.
Examples of said polymers are polyvinylpyrrolidones, polyvinyl-
oxazolidones, N,N-disubstituted polyacrylamides, and N,N-disub-
5 stituted polymethacrylamides. Detailed description of physico-
chemical properties of some of these polymers are given 1in
"Water-Soluble Synthetic Polymers: Properties and Behavior,”
Vol. I, Philip Molyneux, CRC Press, 1983.
These polymers are also useful in the present invention 1in

10 partially hydrolyzed and/or crosslinked forms.
A preferred dye transfer inhibitor is polyvinylpyrrolidone

(PVP). This polymer has an amphiphilic character with a highly
polar amide group conferring hydrophilic and polar-attracting
properties, and also has apolar methylene and methine groups, in
15 the backbone and/or the ring, conferring hydrophobic properties.
The rings may also provide planar alignment with the aromatic
rings in the dye molecules. PVP is readily soluble in aqueous and

organic solvent systems.
PVP is available from ISP, Wayne, New Jersey, and BASF Corp.,

20 Parsippany, New Jersey, as a powder or aqueous solutions 1in
several viscosity grades, designated as, e.g., K-12, K-15, K-25,
and K-30. These K-values indicate the viscosity average molecular

weight, as shown below:
K-12 K-15 K-25 K-30
25 PVYP Viscosity Avg. Mol. Wt. 2,500 10,000 24,000 40,000

PYP K-12, K-15, and K-30 are also available from Polysciences,
Inc. Warrington, Pennsylvania, and PVP K-15, K-25, and K-30 and
poly(2-ethyl-2-oxazoline) are available from Aldrich Chemical Co.,

30 Inc., Milwaukee, Wisconsin.
The average molecular weight for water-soluble polymers with

=N-C(=0)- groups useful in the present invention is from about 500
to about 100,000, preferably from about 500 to about 40,000, and
more preferably from about 1,000 to about 30,000.

35 B. Polymers with Active N-Oxide Groups

Another useful group of polymeric DTI include water-soluble
polymers containing active =N - O groups. The nitrogen of the
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=N - 0 group can be bonded to either one, two, or three other

atoms.
One or more of the =N - 0 groups can be part of the pendant D

=N - 0 groups can be part of the

group Or one or more
polymerizable P unit or a combination of both.

Where the sN - O group is part of the pendant D group, pre-
ferred D groups contain cyclic structures with the nitrogen atom
of the sN - O group being part of the ring or outside the ring.
The ring in the D group may be saturated, unsaturated, or aro-
matic.

Examples of D groups containing the nitrogen atom of the
sN - 0 group include N-oxides of heterocyclic compounds such as
the N-oxides of pyridine, pyrrole, imidazole, pyrazole, pyrazine,
pyrimidine, pyridazine, piperidine, pyrrolidone, azolidine,
morpholine, and derivatives thereof. A preferred dye transfer
inhibitor is poly(4-vinylpyridine N-oxide) (PVNO). Examplies of D
groups with the nitrogen atom of the N -~ 0 group being outside the
ring include aniline oxide and N-substituted aniline oxides.

An example of a polymer wherein the =N - 0 group is part of

the monomeric P backbone group is polyethyleneimine N-oxide.
Mixtures of these groups can be present in the polymeric

DTIs of (B) and (C).

The amine N-oxide polymers of the present invention typically
have a ratio of amine N-oxide to the amine of from about 1:0 to
about 1:2. The amount of amine oxide groups present in the
polyamine oxide polymer can be varied by appropriate copoly-
merization or by appropriate degree of N-oxidation. Preferably,
the ratio of amine N-oxide to amine is from about 1:0 to about

1:1, most preferred from 1:0 to about 3:1.
The amine oxide unit of the polyamine N-oxides has a PKa <10,

preferably PKa <7, more preferably PKa <6.
The average molecular weight of (B) useful in the present
invention is .from about 500 to about 1,000,000; more preferably

from about 1,000 to about 500,000; most preferably from about
2,000 to about 100,000.
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Any pdlymér backbone above can be used in (A) or (B) as long
as the po]yﬁer”formed is water soluble and has dye transfer inhib-
iting properties. Examples of suitable polymeric backbones are
polyvinyls, polyalkylenes, polyesters, polyethers, polyamide,
polyimides, polyacrylates, and copolymers and block copolymers

thereof, and mixtures thereof.
C. Copolymers iding Active =N-C(=Q)- and/or
aN - 0 Gr

Effective polymeric DTl agents can include those formed by
copolymerizing mixtures of monomeric, oligomeric, and/or polymeric
units containing active =N-C(=0)- and/or<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>