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8 Claims. (C. 260-371) 
This invention relates to new cationic anthraquinone 

disperse dyes for coloring acrylic polymers. More par 
ticularly, it relates to alpha-aminoanthraquinone-beta-sul 
fonamides having no other ring substituents, in which the 
amino group is on a different ring from the sulfonamine; 
the said amino group being, when not free amino, sub 
stituted by an aliphatic group which, when not lower 
alkyl, is cyclohexyl; the said sulfonamide group being a 
substituted sulfonamide in which the substituting group 
is a quaternary ammonium alkylene group, the said quater 
nary ammonium group having three substituents, at least 
two of which are lower alkyl and the other, when not lower alkyl, being cyclohexyl. 
This application is a division of my copending applica 

ton, Serial No. 686,048, filed September 25, 1957, now abandoned. 
The polyacrylonitrile fibers, which have become in 

creasingly useful articles of commerce, are difficult to dye. 
Most of the commercially available fibers of this type con 
tain a major proportion of polyacrylonitrile. In most 
cases over 85% of the fiber is acrylonitrile. Few of the 
standard dyestuffs available show affinity for these high 
acrylonitrile content fibers. Especially it has been hard to 
obtain deep shades on these fibers since deep shades re 
quire a strong affinity of the fiber for the dyestuff. The 
only way to achieve deep shades has been to increase the 
time and temperatures of the dyeing process. Such 
drastic conditions of dyeing result in injury to the fabrics. 
The resistant properties of these fibers are desirable for 
general textile use because they render the fiber physically 
durable. However, the problem of dyeing has been so 
great that these durable types may have to be superseded 
by more dyeable types which are less durable physically 
unless methods of dyeing them readily are found. The 
usual disperse dyes have little or no affinity for fibers 
made of polyacrylonitrile. Those basic dyes which do 
dye fibers of this type give dyes of poor fastness to light 
and in addition, such dyes usually need dispersing or 
solubilizing agents to form the dyebath. 

I have found, that cationic anthraquinone dyes of the formula: 

R 
B +/ SO-N-(CH2) -N 

R. R. 

A. 

O 

in which R' is hydrogen or alkyl of less than seven carbon 
atoms, R is lower alkyl, R' is lower alkyl or cyclohexyl; 
n is an integer from 2 to 4 and A is an anion, have ex 
cellent affinity for polyacrylonitrile fibers with major 
ingly soluble in water, dyeing acrylic fibers with major 
proportion of acrylonitrile with great ease by the usual disperse methods. 
The dyes of my invention are usually prepared from 
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2 
1-nitro-6-anthraquinonesulfonyl chloride, 1 - nitro - 7 -an 
thraquinonesulfonyl chloride or mixtures of the two 
isomers. The sulfonyl chloride group is reacted with 
an alkylated alkylene diamine after which the nitro group 
is replaced by an amino or a substituted amino. The qua 
ternizable dye thus formed is then quaternized to form 
the cationic anthraquinone disperse dyes of my invention. 
These reactions can be shown by the following equation: 
ON - O 

OC 

NO2 O 

RN 
- -NH-(CH3)-NR, --> 

O - 

O 

. . . R'NH 

O 

R. 
+/ 

- SO-NH(CH)-N 
N 

R. R. O 

Similar reactions may be written for the 7-isomers or 
for mixtures of the 6 and 7-isomers. 
The alkylated alkylene diamines which may be used in 

the above preparation are preferably the methylated and 
ethylated alkylene diamines such as 2-methyl-aminoethyl 
amine, 2-ethylaminoethylamine; 2-dimethylaminoethyl 
amine; 2-diethylaminoethylamine; 3-methylaminopropyl 
amine; 3-ethylaminopropylamine; 3-dimethylaminopropyl 
amine; 3-diethlyaminopropylamine; 4 - methylaminobutyl 
amine; 4-ethylaminobutylamine; 4-dimethylaminobutyl 
amine; 4-diethylaminobutylamine. Higher alkyl groups 
can be placed on the amino group, such as propylbutyl 
and hexyl. Similarly, the alkyl groups need not be the 
same so that one can use methylethylaminoethylamine o 
methylethylaminopropylamine and the like. 
The nitro group may be replaced with ammonia to give 

the free amine or with a lower alkyl amine such as 
methylamine, ethylamine, butylamine, isobutylamine, iso 
propylamine, tert-butylamine or with cyclohexylamine. 
The quaternization is effected by reaction with a com 
pound of the general formula RA in which R is the 
quaternizing group and A is the anion which may contain 
an alkyl or other organic residue. The following quater 
nizing agents may be used: dialkyl sulfates, such as di 
methyl sulfate, diethyl sulfate, dipropyl sulfate or dibuty 
-sulfate, alkylhalides such as methyl iodide, ethyl iodide, 
methyl chloride, ethyl chloride, butyl bromide, hexyl bro 
mide, and the like, aralkyl halides such as benzyl chloride, 
phenylethylbromide and the like or alkyl esters of aryl 
sulfonic acids such as the methyl, ethyl, propyl or butyl 
esters of para-toluene sulfonic acid or substituted alkyl 
halides such as ethylene chlorohydrin, propylene chloro 
hydrin and the like, or alkenyl halides such as alkyl bro 
mide. Usually it is preferred that the quaternizing agents 

A. 
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contain the lower alkyl groups such as methyl and ethyl, aminopropylaminosulfonyl anthraquinone thus prepared 
as these are the preferred quaternizing groups. is further purified by grinding to a smooth paste with 

Polyacrylonitriles which may be dyed with the com- water, diluting with 75 parts of water and adjusting the 
pound of my invention, and which fall within the Scope alkalinity with about 3 parts by weight of sodium car 
of my invention are those polymers and copolymers of 5 bonate until alkaline to phenolphthalein indicator paper. 
acrylonitrile which contain a major proportion by Weight After stirring in this alkaline medium, the product is again 
of acrylonitrile, they may also contain basic comonomers isolated by filtration, washed free from alkali with water, 
as methyl vinyl pyridine and vinyl pyridine or comono- followed by a small methanol wash, and dried. 
mers such as methyl acrylate, vinyl acetate and vinyl A mixture of 6.3 parts by weight of the above product, 
chloride. Of the polyacrylonitriles available commercial- 0 75 parts by volume of toluene, and 4.1 parts by volume 
ly which can be used to form the colored polyacrylo- of 70% ethylamine is gradually warmed to 85 C. The 
nitriles of my invention, one is 100% polyacrylonitrile, mixture is heated at 85-95 C. until the reaction is 
another is approximately 95% acrylonitrile and approxi- complete. The partially precipitated product is isolated 
mately 5% methyl acrylate, another has 89% of acrylo- by evaporation and dried. The product is 1-ethylamino 
nitrile, 6% methyl vinyl pyridine and 5% vinyl acetate, 15 6-dimethylaminopropylaminosulfonyl anthraquinone. 
and still another has a composition of 94% acrylonitrile, 3.1 parts of the above product is dissolved in 100 parts 's 
5% methyl vinyl pyridine and 1% vinyl acetate. Poly- by volume of orthodichlorobenzene by heating at reflux. 
mers having as little as 50% acrylonitrile can be dyed The solution is then cooled to 50° C. and 1.35 parts of 
by the class of dyes of my invention to form the dyed dimethyl sulfate solution added. The reaction mixture 
fibers of my invention. 20 is then warmed to 100° C. for a short time (one half 

It is an advantage of my invention that the new dyes hour when parts are grams), and then held at about 
which I have invented are surprisingly soluble in water 85° C. until quaternization is complete. The mixture is 
and dye acrylic fibers having a major proportion of then cooled to 50° C. and the product is isolated by filtra 
acrylonitrile with ease by the usual disperse dyeing tion. It is then ground and reslurried in orthodichloro 
methods. The preferred method of application is at the 25 benzene and again filtered and washed with orthodichloro 
boil in an aqueous dye bath which is neutral to weakly benzene, followed by benzene, and dried. The product 
alkaline, although fibers can also be dyed in an acidic has the above structure. 
medium. It is a further advantage of our invention that the dyes Example 2 
are orange red to red violet shades of good fastness to 30 C.H-NH 
washing. For example, the dyestuff of the formula: 
CH-NH O CH3 +/ 

so-NH-CH-CH-CH-) I 
CH, S5 s CH 

or-NH-CH-CH-CH-) CISO CEIs. CH 2.7 parts of the product of Example 1 in 100 parts by 
His volume of water are treated with 10 parts of potassium 

40 iodide. The sulfate anion is thus replaced by an iodide 
has excellent affinity for acrylic fibers, both those con- anion. The product is isolated by filtration. 
taining basic comonomers and those lacking such dyeing 
groups. The above dyestuff is a very red shade of violet Example 3 
of excellent fastness. CH-NH O 
My invention can be illustrated by the following ex- - 

amples in which parts are by weight unless otherwise 45 
noted. These examples are intended to illustrate and not CH3 
limit the invention, -SONH-CHCHCH-5 lotso" 

Example 1 N 
CH-NH Q s CH 50 CEa 

CH If in Example 1 the ethylamine is replaced with 1.4 
+/ parts of methylamine, a corresponding cationic anthra 

o-NH-CH-CH-CH, CHSO quinone dyestuff of the above formula is obtained which CH is dyes polyacrylonitrile fibers having a high acrylonitrile 
O CHs content reddish-violet shades. 

To 10.6 parts of 1-nitro-6-anthraquinonylsulfonyl chlo- Example 4 
CECHCHCH-NH 

CH, 
soNH-CHCHCHCH-SC CHSO CE 

O CBs 

ride in 75 parts by volume of benzene at 20-25 C. are 10.6 parts of 1-nitro-6-anthraquinonylsulfonyl chloride 
added 6.3 parts of dimethylaminopropylamine in 25 parts are slurried in 75 parts by volume of benzene. To this 
by volume of benzene, the temperature being adjusted is added 8.7 parts of diethylaminobutylamine and the 
to 15-20° C. After stirring at this temperature about 70 mixture warmed at 50° C. until reaction is complete. 
until mixing is complete, the reaction mixture is warmed The product (1-nitro-6-diethylaminobutylaminosulfonyl 
to 50° C. and held at this temperature until replacement anthraquinone) is isolated by filtration and washed with 
of the chloride is complete. The reaction mixture is then benzene. 
cooled and the product isolated by filtration, washed This product is then mixed with 150 parts by volume of 
with benzene, and dried. . The crude 1-nitro-6-dimethyl- 75 toluene and 7.3 parts of butylamine is added. The mix 
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ture is heated at 85-95 C. until the nitro group is sub 
stantially replaced by butylamino groups. The product 
is isolated by evaporation. 
The product obtained (1-butylamino-6-diethylamino 

butylaminosulfonyl anthraquinone) is added to 200 parts 
by volume of orthodichlorobenzene and heated at reflux 
until dissolved. To this solution is added 6.1 parts of di 
ethyl sulfate and the mixture is heated at 85° C. until 
quaternization is complete. The product of the formula 
above is then isolated by filtration, washed with ortho 
dichlorobenzene and dried. It dyes acrylonitrile polymers, 
both those with basic comonomers and from weakly alka 
line baths, reddish-violet shades. 

Example 5 
CH-ce. 

ce. CE-NE 
CH-cé, 

CEI 
+/ 

-S ONH-CHCH-N C 
CE3 O 

CH3 
To 10.6 parts of 1-nitro-6-anthraquinonylsulfonyl chlo 

ride in 75 parts by volume of benzene at 15-20 C, is 
added 5.3 parts of dimethylaminoethylamine in 25 parts 
by volume of benzene. The mixture is warmed at 50 C. 
until replacement of the chlorine in complete. The re 
action mixture is then cooled, filtered and the product 
washed with benzene and dried. 
The product is added to 150 parts by volume of toluene. 

To this is added 8.9 parts of cyclohexylamine and the mix 
ture heated at 85-95 C. until the nitro group is substan 
tially replaced with a cyclohexylamino group. The prod 
uct is isolated by evaporation and quaternized using an 
excess (about 2.6 parts) of ethyl chloride, using the sol 
vent and quaternization method of Example 4. The re 
action mixture is cooled to 50 C. and filtered. The 
product is washed with orthodichlorobenzene and dried. 
It dyes acrylic fibers having a high acrylonitrile content 
reddish-violet shades. 

Example 6 
CH-NH O 

CH3 
so-NH-CHCHCH-5, 

YoH, 
CH 

If in Example 1, 10.6 parts of 1-nitro-6-anthraquinonyl 
Sulfonyl chloride are replaced by the same amount of 
1-nitro-7-anthraquinonylsulfonyl chloride, a water soluble 
cationic dyestuff is obtained which dyes Orlon a violet 
shade, which is somewhat redder than the dye produced in Example 1. 

CHSO 

Example 7 
If in Example 1, instead of 10.6 parts of 1-nitro-6-an 

thraquinonylsulfonyl chloride, a mixture of 5.51 parts 
of 1-nitro-7-anthraquinonylsulfonyl chloride and 5.09 
parts of 1-nitro-6-anthraquinonylsulfonyl chloride is used 
and the rest of the procedure followed, a mixture of 
cationic dyestuffs is obtained which dyes acrylic fibers 
violet shades. 

Example 8 
HN O 

CH, CBSO so-NH-CHCHCH-C Insv 
CH O 

H 
The procedure of Example 1 is followed except that 
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6 
the second step (replacement of the nitro group by ethyl 
amine) is carried out in o-dichlorobenzene instead of 
toluene (in equal amount) by passing ammonia gas 
through the solution, the mixture being held at 160° C. 
and the ethylamine being omitted. The final product is 
the dye of the above structure which dyes acrylic fibers a bright orange red. 

Example 9 
Acrylic fibers may be dyed with the dyes of the preced 

ing examples by the following preferred procedure: To a 
dye bath is added a piece of acrylic cloth consisting of 
between 85-100% acrylonitrile plus 40 parts of water 
per unit weight of the fabric and one part by weight of 
the dyestuff of Example 1 and 1 part by weight of sodium 
carbonate solution. The dye bath is boiled for 1 hour 
at the end of which time the cloth is removed, rinsed 
and dried. A reddish-violet shade of good wash fastness is obtained. 

If a fabric composed of 95% acrylonitrile and 5% 
methyl acrylate is used, a similar result is obtained. Also, 
a similar but slightly deeper shade is obtained with a 
fiber consisting of 88.7% acrylonitrile, 6.3% methyl vinyl 
pyridine and 5% vinyl acetate. 

Example 10 
Cis-NH O 

O CH +/ -SO-NH-CHCCH-N 
N CHSO 

- CH O 

es 
pH, CH 
ce ch, 

CH 
The procedure of Example 1 is followed except that 

methylcyclohexylaminopropylamine is used in equivalent 
quantity instead of dimethylaminopropylamine. 

I claim: 
1. Alpha-amino anthraquinone beta sulfonamides hav 

ing no other ring substituents in which the amino group is 
on a different ring from the sulfonamide; the said amino 
group being selected from the group consisting of free 
amino groups, amino groups substituted by lower alkyl 
radicals and amino groups substituted by a cyclohexyl 
radical; the said sulfonamide group being a substituted 
sulfonamide in which the substituting group is a quater 
nary ammonium alkylene group, the said quaternary am 
monium group having three substituents selected from the 
group consisting of lower alkyl and cyclohexyl, at least 
two of which are lower alkyl. 

2. E3 - (1 - ethylamino - 6 - anthraquinonylsulfon 
amido)-propyll-trimethylammonium methyl sulfate. 

3. I3 - (1 - ethylamino - 6 - anthraquinonylsulfona mido)propyll-trimethylammonium iodide. 
4. 3 - (1 - methylamino - 6 - anthraquinonylsulfon 

amido)-propyl-trimethylammonium methyl sulfate. 
5. 4 - (1 - butylamino - 6 - anthraquinonylsulfon 

amido)-butyl-triethylammonium ethyl sulfate. 
6. I2 - (1 - cyclohexylamino - 6 - anthraquinonyl 

sulfonamido)-ethyl]-ethyldimethyl ammonium chloride. 
7. I3 - (1 - ethylamino - 7 - anthraquinonylsulfon 

amido)-propyl)-trimethylammonium methyl sulfate. 
8. I3 - (1 - amino - 6 - anthraquinonylsulfonamido)- propyl-trimethylammonium methyl sulfate. 
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