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This invention relates to the chemical treatment of 

fibrous materials, such as textiles and paper, whereby use 
ful properties are imparted thereto. Particularly, it relates 
to treating textiles with new chemical softening agents, 
lubricants and water repellent agents. In another embodi 
ment the invention is concerned with new and valuable 
chemical compositions. 

It is an object of the invention to provide new and 
useful softeners and lubricants for fibrous materials such 
as textiles and paper. . . . 
A further object is to provide textile, softeners which 

are relatively non-toxic and do not tend to yellow bleached. 
fabrics. Other objects will appear hereinafter. 

It has been found that fibrous materials when treated 
with a colloidally dispersible 1,2-substituted imidazolinium 
salt which contains at least two higher aliphatic hydro 
carbon radicals, each having at least 11 carbon atoms, 
have their texture rendered soft and luxurious to the 
touch. Textiles such as cotton fabrics impregnated with 
these compounds: as a rinse after washing are pleasingly 
soft and fluffy and give the appearance of being sun 
dried. The colloidally dispersible 1,2-substituted imidazo 
linium salts when added to the rinse water in small 
amounts after typical laundering operations impart a soft 
downy hand to the treated fabrics. Dosages in the 
rinse water can range from .001% to 1% by weight to a . 
preferred treatment range of .005% to..01% by weight. 

It has been the experience of the art that textile treat 
ments must usually be water soluble to be effective. Water 
dispersible materials have been deemed imperfect for such 
operations as textile softening. Surprisingly, however, 
it has been discovered that while the water soluble imid 
azolinium salts were relatively ineffective as softeners 
and lubricants the colloidally dispersible 1,2-substituted 
imidazolinium salts gave superior results when employed: 50 
for such purposes. . . 
The expression “colloidally dispersible” refers to the 

character and physical appearance of aqueous suspen 
sions containing 3% by weight of the 1,2-substituted 
imidazolinium salts. They range from milk white to light 
umber in color and vary in their viscosities from almost 
light cream to thick, rich viscous liquids. They may or 
may not be suspensions at the concentrations of use sug 
gested herein. . . . . . . . . . : .. 
The colloidally dispersible 1,2-substituted imidazolin 

ium salts capable of use have the general formulae: 

I r" H. -A- 
N-C-Y 

23 4. . . . 

R-ce 
N-C-H 

/ 

II. 
and 

y 
where D represents a divalent, non-amino organic radi 
cal containing less than 25 carbon atoms, composed of 
elements from the group consisting of C, H, O and N; D' 
represents a divalent organic radical containing less than 
25 carbon atoms, composed of elements from the group 
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consisting of C, H, O, and N, and containing at least one 
amino group; R is a member of the class consisting of hy 
drogen and aliphatic and cycloaliphatic hydrocarbon radi 
cals (e.g., cyclopentyl, cyclohexyl); R is a member of 
the group consisting of alkyl, substituted alkyl (e.g., 
hydroxyalkyl such as HOCH2CH-, HOCH2CHCH 
halo-alkyl such as CICHCH-, BrCHCH-, 

... CICH2CHCH 
i. BrCHCH, CH, -), and aralkyl radicals (e. g., benzyl, 
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cinnamyl, etc.), with the proviso that at least two of the 
radicals R and R' contain at least 11 carbon atoms in 
an aliphatic chain; A represents an anion and is usually 
halide; Y and Z are hydrogen or a lower alkyl group con 

... taining not more than 6 carbon atoms. 

30 
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A preferred species of compositions corresponding to 
the type illustrated in Formula II above has the struc 
ture: . . . 
II-A . . . . . . N-GH. thal 

... I 
. . . . . . . . . R. (, HNH).-R 

wherein R is a member of the class consisting of ali 
phatic and cycloaliphatic hydrocarbon radicals and R' is 

40 
a member of the group consisting of alkyl, substituted 
alkyl and aralkyl radicals, with the proviso that at least 
two of the radicals R and R' contain from 15 to 23 car 
bon atoms in an aliphatic chain, x is a small whole num 

. . ber, preferably 1 to 3, hall represents halide and n is 

45 
an integer of 2 or more, preferably. 2 to 6. 

Examples of the 1,2-substituted imidazolines from 
which the imidazolinium compounds of the invention 
may be formed, are described in Wilson U. S. Patents 
2,267,965 and 2,355,837. The imidazolines are usually 
formed by reacting an acid, and in the present instance 
preferably a fatty. acid of at least 12 carbon atoms, with 
an alkylene polyamine (e. g., ethylene diamine, 1,2- 
propylene diamine) or a hydroxyalkyl alkylene poly 

... amine (e. g., hydroxyethylethylene diamine) or a poly 
55 

alkylene polyamine (e.g., diethylene triamine, triethylene 
tetramine, or tetraethylene pentamine). Some of the 
more readily available and preferred materials for pre 
paring the starting imidazolines are the various fatty 

60 

acids or mixtures of such acids as occur in various fats 
and oils and the polyamino compounds, diethylene tri 
amine, tetraethylene pentamine and aminoethyl ethanol 
amine. Stearic acid and diethylene triamine when re 
acted to form 1-(2-aminoethyl)-2-heptadecyl imidazoline 
offers an excellent starting material. Another preferred 

85 
imidazoline 
azoline, - The additional long chain alkyl groups may be conven 
iently attached to the substituted radical in the 1-posi 

is 1-(2-hydroxyethyl)-2-heptadecyl imid 

...Bf bR. . . . . . . . . g . . . . . .tion of the preferred imidazolines by acylation or esteri 
  

  

  



3 
fication with a suitable acid of appropriate chain length. 
Thus, 1-(2-aminoethyl)-2-heptadecyl imidazoline may be 
reacted with stearic acid under basic conditions to pro 
duce 1-(2-stearoylaminoethyl)-2-heptadecyl imidazoline, 
which is then quaternized with an alkylating agent, such 
as benzyl chloride, to produce the imidazolinium salt, 1 
(2-stearoylaminoethyl)-2-heptadecyl-1-benzyl imidazolin 
ium chloride. 

In another preferred embodiment, an imidazoline 
formed from stearic acid and ethylene diamine, e. g., 2 
heptadecyl imidazoline, is acylated with capric acid and 
then alkylated with octadecyl chloride to produce 2-hep 
tadecyl, 1-decanoyl, 1-octadecyl imidazolinium chloride. 

Other illustrative compounds that are colloidally dis 
persible in aqueous media and are useful in the practice 
of the invention are: 

(1) 1 - (2 - stearoxyethyl ethylstearate) - 2 
decyl-L-methyl imidazolinium chloride. 

(2) 1 - (N-stearoylaminoethyl aminoethyl)-2-hep 
tadcyl-1-ethyl imidazolinium bromide. 

(3) 1 - (2 - hydroxyethyl) - 2 - heptadecyl - 1 - octa 
decyl imidazolinium bromide. 

- hepta 

(4) 1 - (2 - palmitoylaminoethyl)-2-ethyl- 1 - hex 
adecyl imidazolinium chloride. - 

(5) 1 - (2 - palmitoylaminoethyl) - 2 - heptadecyl - 1 
hexadecyl imidazolinium chloride. 

(6) 1 - (2 - stearoylaminoethyl) - 2 - heptadecyl - 1 
(2,3-hydroxypropane) imidazolinium chloride. 

(7) 1 - (2 - stearoylaminoethyl) - 2 - heptadecyl - 1 
propyl imidazolinium chloride. 

(8) 1 - (2 stearoxyethyl) - 2 - 
imidazolinium chloride. 

In the above compounds the following alkylating agents 
were used in the preparation of the imidazolinium salts: 
(1) methyl chloride; (2) ethyl bromide; (3) octadecyl 
bromide; (4) hexadecyl chloride; (5) hexadecyl chloride; 
(6) 1-chloro-2,3-dihydroxy propane; (7) propyl chloride; 
and (8) benzyl chloride. 
Any anion form of the imidazolinium salt other than 

halide may be employed. Sulfates, nitrates, nitrites, 
phosphates and carbonates produce useful treating agents. 

It is thus apparent that long chain alkyl groups may be 
introduced into the 1,2-substituted imidazoline by a num 
ber of methods and at several places in the molecule. 
'Two interesting alkylating agents for the 12-substituted 

imidazolines have the following structural formulae: 

heptadecyl- 1 -benzyl 

II 

R-O-C-CH halogen 
IW 

iO Cha-C-Chalogen 

R -o 
Formula III is prepared by esterifying an alcohol with 

a halo-acetic acid to produce an ester. In Formula IV, 
halogen-2,3-hydroxy propane, produced by hydrolyzing 
an epihalohydrin, is esterified by an acid. In each case 
R is an aliphatic hydrocarbon radical and for the pur 
poses of the invention preferably contains at least 11 
carbon atoms. - - 

When compositions III and IV are used to quaternize 
1,2-substituted imidazolines, imidazolinium salts of the 
following generic formulae are produced: 
W E. 

N--y 

--H 
DR 2 

al 

2 

2 
stO 

C 
l 
O 

C 

R 

WI 

0. 

vII 
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H +hal 

- - - - - - - N-(-Y 

2 

R–c. 
N-–H 
D'R Z. 

- 

C=O . . . . 

-- al 

vIII 

N-C-FI 

off, BR 2. 

H--0-0-R 
HobH, 

wherein R, D, D', Y and Z have the significance shown 
in Formulae I and II, R has the significance shown for 
R in Formulae III and IV and hall is a halide anion. 

Specific examples of classes of compounds that fall 
within the above are shown below: 

40 
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X. N-H, +hal 

R-c{ . N-6H. H. 9 N 
CHCHN-C-R 

(=0 
R. 

X. N-CH +hal 
2 . . 

R-cy - 

SCH 9 i?, CHCHO-C-R 
O .. . 

(-0. 
R 

XI N-CE thal 
2 

R–c. 
NoH, I off, CECHN-C-R 

9 
H--0-0-R 
HOCH 

N-CH +hal 
2 

NCH, 
C CCO-C-R 

H-i-o-c-R 
IOCH: 

wherein each R above is an alkyl group and at least two 75 
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R's contain from 15 to 23 carbon atoms, and hall is a 
halide anion. . . . 

In a more preferred embodiment of compositions use 
ful in the invention the R attached to the 2-carbon atom 
of the imidazolinium ring is a saturated 17 carbon atom 
alkyl group and each other R is a saturated 18 carbon 
atom alkyl group. Especially useful compositions are 
provided when only two of the possible three or more 
higher aliphatic hydrocarbon groups are long hydrocar 
bon chains. Thus the two compounds illustrated by the 
following structural formulae are highly suitable for use 
as textile softeners. . . . . . . . . . . 

XIII C N-CH . . + 

XIV 

where R is an alkyl group containing from 15 to 23 car 
bon atoms. 

In conducting numerous tests, it was found that the 
preferred species of colloidally dispersible 1,2-substituted 
imidazolinium salts contained only two saturated alkyl 
groups having from 15 to 23 carbon atoms. The com 
positions prepared from fatty acids or alcohols, especi 
ally the saturated compounds, such as lauric acid, as 
well as the corresponding alcohols, are extremely use 
ful. Stearic acid or stearyl alcohol give exceptionally 
good results. 

In all of the foregoing chemical formulae one or more 
of the radicals R can also be an unsaturated hydrocar 
bon group. For example, at the 2-position the radical 
R can be the heptadecenyl radical which results when 
oleic acid is condensed with ethylene diamine, hydroxy 
ethylethylenediamine, diethylenetriamine, triethylene 
tetramine or tetraethylenepentamine to produce the 
imidazoline. Likewise, hydrocarbon radicals attached 
at the 1-position can be unsaturated. Thus, allyl chlo 
ride and other unsaturated quaternizing halides can be 
used instead of the saturated quaternizing agents pre 
viously described. In general, however, the best results 
are obtained when the aliphatic hydrocarbon chains of 
the R radicals are saturated. - - - - - - 
. In order to evaluate the compositions described above 

as textile softeners, the following test method was em. 
ployed. . . . . . . . . . . 
The test specimens- were cotton diapers and cotton 

wash cloths which were indelibly numbered in one corner 
for purposes of identification. A portable 4-gallon, 1%. 
pound capacity washer. and spin-drier was used to treat 
from 34 to 1 pound of fabrics. The . specimens were 
washed three minutes in 4 gallons of Chicago tap, water 
containing 75 cc. of a commercial anionic detergent. 
The water was drained and the test cloths spun dry for 
one minute. The washer was refilled with water to which 
had been added the treating chemical from an isopro 
panol suspension thereof. The rinse cycle was conducted 
for 3 minutes, the washer drained and the specimens 
again spin dried for 1 minute. Another similar rinse 
cycle was run on washed by untreated specimens for 
purposes of comparison. Both the treated and untreated 
specimens were felt by at least 12 persons who gave their 

0 which such fibers predominate, especially cellulose, fibers 
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70 softness to touch or to enhance water repellancy of cloth 

75 

with age or with repeated treatment, 

6 
opinions as to whether a treated specimen was soft and 
fluffy or whether it was relatively rough to the feel. The 
results of these tests were listed below in Table I. In 
these tests the specimens were room dried before testing. 

Table I 

, Percent 
by weight Percent 
: of treat of persons 

Composition ment in who found 
rinse Softness 
water 

. . . . . . . .001 100 

1. 1-(2-stearoylaminoethyl)-2-heptadecyl-1-benzyl .05 100 
imidazolinium chloride----------------------- .01 ... 100 .1 100 

0 - 0 

N-CH, +CT 
2. C17H35-C. 

. . . . . . Y. 
NoH, 32 ge 

CEI CECHO 6i 100 
(). 0. 0. 

g-o 
C18H37 

3. 1-(2-hydroxyethyl)-2-heptadecyl-l-benzyl imid- 001 0 
azolinium chloride.-------------------------- o 1. 

.001 100 
4, 1-(2-aminoethyl)-2-heptadecyl-1-octadecylimid- 05 100 

azolinium chloride.--------------------------- o 0. 1g 

Composition 3 was a water soluble compound and 
was ineffective in comparison with the other colloidally 
dispersible 1,2-substituted imidazolinium salts. 

It is desirable to place the materials in a low molecular 
weight aliphatic alcohol such as isopropanol to prevent 
freezing during shipment. The higher dosages have the 
effect of making the fabrics treated soft and fluffy even 
after several subsequent washings without treatment. 
When dosages of about .05% to 1% by weight are used 
in the rinse operation, water repellency is imparted to the 
fabrics. If the user does not desire such an effect, 
treatments can be temporarily suspended or the dosage. 
diminished until such effects are mitigated. In any 
event, simple experimentations can determine optimum 
concentrations. . . . . . . . . . . . - 
... The compositions of the invention are relatively 
stable when prepared in an alcohol or water suspension 
but in the event separation occurs after a lapse of time, 
heating or agitation will restore the suspension to its 
original condition. Laboratory tests have shown fabrics 
treated in accordance with the invention will not yellow The compositions 
are safe for home use when employed in the concentra 
tions suggested herein. . . . . 
The compositions of the invention are especially use 

ful in treating hydratable fibers and cloth or sheets in 

such as cotton or blends of fibers in which cellulose pre 
dominates. The invention is also applicable to the treat 
ment of wood fibers and cloth, glass fibers and cloth, and 
synthetic fibers and cloth made.therefrom or made from 
blends of synthetic fibers and natural fibers, e.g., blends 
of Dacron (polyethyleneterephthalate) and wool, blends 
containing Orlon (acrylic fiber) and the like. 
The treatment is especially advantageous where it is 

desired to overcome harshness. of feel or to enhance 

or paper. 
In all the compositions shown, the quaternization of 

the 1,2-substituted imidazolines is shown to be on the 1 
nitrogen atom. This is believed to be correct, If, how 
ever, quaternization occurs at the 3-nitrogen-atom such. 
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is deemed an equivalency for the purpose of the invention. 
The invention is hereby claimed as follows: - 
1. The method of treating cellulosic fibrous materials 

which comprises applying thereto an aqueous dispersion 
of a colloidally dispersible 1,2-substituted imidazolinium 
salt which contains at least two and not more than three 
higher aliphatic hydrocarbon radicals each having at 
least 11 carbon atoms, one of which higher aliphatic hy 
drocarbon radicals is in the 2-position of the imidazoline 
ring and another of which is in at least one of the 1-posi 
tion of the imidazoline ring and the cation radical. 

2. The method of softening cotton textiles which com 
prises applying thereto an aqueous dispersion of a 
colloidally dispersible 1,2-substituted imidazolinium salt 
which contains at least two and not higher than three 
higher aliphatic hydrocarbon radicals each having at 
least 11 carbon atoms, one of which higher aliphatic 
hydrocarbon radicals is in the 2-position of the imidazo 
line ring and another of which is in at least one of the 
1-position of the imidazoline ring and the cation radical. 

3. The method of softening textiles which comprises 
applying thereto an aqueous dispersion of a colloidally 
dispersible 1,2-substituted imidazolinium salt from the 
group consisting of 

wherein DR together represents an ester and D'R rep 
resents an amide in which R in each instance is the acid 
portion and in which D represents a divalent, non-amino 
organic radical containing less than 25 carbon atoms, 
composed of elements from the group consisting of C, 
H, O and N; D' represents a divalent, organic radical 
containing less than 25 carbon atoms, composed of ele 
ments from the group consisting of C, H, O and N; R' 
is a member of the class consisting of hydrogen and 
aliphatic and cycloaliphatic hydrocarbon radicals; R is 
a member of the group consisting of alkyl, substituted 
alkyl and aralkyl radicals, with the proviso that at least 
two of the radicals R and R' contain at least 11 carbon 
atoms in an aliphatic chain; A represents an anion, and 
Y and Z are selected from the group consisting of hydro 
gen and a lower alkyl group containing not more than 6 
carbon atoms. . . . 

4. The method of claim 3 wherein the 12-substituted 
imidazolinium salt is applied to the textiles from an 
aqueous medium containing from .001% to 1% by weight 
of said 1,2-substituted imidazolinium salt. 

5. The method of claim 3 wherein the textile is pre 
dominantly cotton. 

6. The method of softening textiles, which comprises 
applying thereto a colloidally dispersible 1,2-substituted 
imidazolinium salt having the formula 

N-C +hal 
2 

R-c. 
. N-CH O 

R1. c.H.NE).-R 
wherein R is a member of the class consisting of aliphatic 
and cycloaliphatic hydrocarbon radicals and R is a mem 
ber of the group consisting of alkyl, substituted alkyl and 
aralkyl radicals, with the proviso that at least two of 
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the radicals R and R' contain from 15 to 23 carbon atoms 
in an aliphatic chain, x is a small whole numbers from 
1 to 3 and hall represents halide and n is an integer from 
2 to 6: . . . . . . . . . . . . . . . . . 

7. The method of claim 6 wherein the 1,2-substituted 
imidazolinium salt is 1-(2-stearoylaminoethyl)-2-hepta 
decyl-1-benzyl-2-imidazolinium chloride. 

8. The method of claim 6 wherein the textile is pre 
dominantly cotton. . . . . . . . . 

9. The method of softening textiles which comprises 
applying thereto the colloidally dispersible 1,2-substituted 
imidazolinium salt of the formula 

N-CH 
2 

/ 
CE YoHCH-5-c in Bas 

10. The method of softening textiles which comprises 
applying thereto a colloidally dispersible 1,2-substituted 
imidazolinium salt of the formula 

N-H, Cls 2 

C.Ha-c, N-6H. 
-. N . . . 

I, CHCHOH 

H-C-O-C-R 
HobH, 

wherein R is an alkyl group containing from 15 to 23 
carbon atoms. . . . 

11. The method of softening textiles which comprises 
applying thereto a colloidally dispersible, 1,2-substituted 
imidazolinium salt of the formula . . . . . . . . 

wherein R is an alkyl group of at least 11 carbon atoms. 
12. A cellulosic fiber of the type used in textiles and 

paper impregnated with a minor amount of a colloidally 
dispersible 1,2-substituted imidazolinium salt which icon 
tains at least two and not more than three higher ali 
phatic hydrocarbon radicals each having at least. 11 car 
bon atoms, one of which higher aliphatic hydrocarbon 
radicals is in the 2-position of the imidazoline ring and 
another of which is in at least one of the 1-position of 
the imidazoline ring and the cation radical. . . . 

13. As a composition, a 1,2-substituted imidazolinium 
salt from the group consisting of 
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and - - - 

H +-A 

N-(-Y 
2 

R-cy 
N-(-h 

CE d'R Z. 

/ 

wherein DR together represents an ester and D'R rep 
resents an amide in which R in each instance is the acid 
portion and in which D represents a divalent, non-amino 
organic radical containing less than 25 carbon atoms 
composed of elements from the group consisting of C, 
H, O and N; D' represents a divalent organic radical 
containing less than 25 carbon atoms, composed of ele 
ments from the group consisting of C, H, O and N; R 
is a member of the class consisting of hydrogen and ali 
phatic and cycloaliphatic hydrocarbon radicals; R is an 
alkyl radical; A represents anion and Y and Z are selected 
from the group consisting of hydrogen and a lower alkyl 
group containing not more than 6 carbon atoms. 

14. A composition of the formula 
+hal 

E. O. 

Yo HC H.--R 

wherein R is an alkyl group of at least 11 carbon atoms 
and hall represents halide. 

15. A composition of the formula 

16. A composition of the formula 
N-C "Cla 

2 

R-c -CE O 

YoHoH,0--R 

wherein R is an alkyl group of at least 11 carbon atoms. 
17. A composition of the formula 

O 

N-C +C- 

CH35-C 

NCH, cá, CHCOH 
() 

ths 

O 
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18. As a composition, a 1,2-substituted imidazolinium 

salt from the group consisting of . . . . . . . . 

and 

HobH, 
wherein DR together represents an ester and D'R repre 
sents an amide in which R in each instance is the acid por 
tion and in which D represents a divalent non-amino or 
ganic radical containing at least 25 carbon atoms, com 
posed of the elements from the group consisting of C, H, 
O and N; D' represents a divalent organic radical con 
taining less than 25 carbon atoms composed of elements 
from the group consisting of C, H, O and N; R is a 
member of the class consisting of hydrogen and aliphatic 
and cycloaliphatic hydrocarbon radicals; R is an alkyl 
radical; hall represents halide and Y and Z are selected 
from the group consisting of hydrogen and a lower alkyl 
group containing not more than 6 carbon atoms. 

19. A composition of the formula 
N-H, R-of 
Sl H. O. 

off, Yo HCHN-C-R 

+ Cl 

H- -o-c-R 
IOC 

wherein R is an alkyl group containing from 15 to 23 
carbon atoms. 

20. A composition of the formula 
N-H, 4C 

R-C 

Y-bH, O 
CE YoHoH,0- -R 

O 

H--0--R 
Hobh, 

wherein R is an alkyl group containing from 15 to 23 
carbon atoms. 

21. A composition of the formula 
N-CH +Cl 

R-c? 
Y-sh, 

cá, YoHoHoh 
O 

H-C-O-(-R 
Hoch, 

wherein R is an alkyl group containing from 15 to 23 
carbon atoms. 

(References on following page) 
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