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This invéntion relates to new anthraquinone compoiuinds
and their application to the art of dyeing or coloring.

The dyeing of polyester textile materials, such as poly-
ethylene terephthalate, -has presented difficulties. While
it is known that the familiar disperse dyes, that is water-
insoluble dyes, employed for the coloration-of celiulose
acetate frequently possess affinity for polyester textile
materials such as polyethylene terephthalate, by far the
majority of the known disperse dyes for cellulose acetate
exhibit poor fastness to light when applied to polyester
textile materidls. The new water-insoluble anthraquinone
compounds of our invention possess good affinity for
polyester textile materials dand give red dyeings ‘thereon
having good fastness properties, including good fastness
fo Tight,
lilose acetate, for example, and yield dyéings of hlgh
quality thereon. -

Polyester fabrics are usually heat set, after dyemg, at
temperatures which often reach 400° F. If the ‘dye is not
fast to sublimation it will be removed in part, at least,
from the goods diiring this operation,  Some dyes, other-
Wise suitdble for dyeing polyéster fabrics, are unsuitablé
because they are not fast to sublnnatlon The new

aritlifaqainone compounds of our invéntion yleld dyeings

on the textile materials indicated Hereini which have ex-
cellent fastness to sublimation.

Similarly, dyeings desirably should be fast to solvent

filbbirig. When 4 dry cleaner receives a garment he’ may
 Wish to remove the heavier ‘stains by rubbing the garment
with 4 solvent prior to putting it with other garments.
1f the dyeitig is not resistant to this treatment the spot or
spots rubbed with solvent will become lighter in. shade.
The anthraqitihone compounds of our invention yield dye-
ifigs on the textile material indicated herein Which have
satlsfactory fésistance to solvetit rubbing, =

It is a1 object of our invention to provxde riew anthra-
quitiorie compounds, Another object-is to provide a satis-
factory process for the preparation of our new. anthra-
quinone compounds. A further object is to provide dyed

Additionally, they have good affinity for cel- -
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wherein: X répresents a methyl group; an ethyl group, a
p-methoxyethyl group ‘or & f-ethoxyethyl group dnd Y
represents 4 p-alkoxyethyl group, a g-alkoxy-g-ethoxy-
ethyl group or a tetrahydrofurfuryl group and wherein
alkoxy represents. an alkoxy group having 1 to' 4 carbon
atoms- afe valuable dyes for coloring polyester and cel-
lulose alkyl carboxylic -acid ester having 2 to-4 catbon
atomsin the acid groups thereof textile materials. These
dye compounds when applied to the aforesaid textile:ma-
terials have good affinity therefor and give red dyeings of
high quality. In general the dyeings obtained have ex-
cellent fastness, for example, to light, gas, washing and
sublimation.

By cellulose alkyl carboxylic acid esters having two to
four carbon .atoms in the acid groups thereof, we mean to
include, for example, both hydrolyzed and unhydrolyzed
cellulose acetate; cellulose propionate, cellulose butyrate,
cellulose acetate-propionate and cellulose acetate-butyrate.

The polyester textile’ materials that can be dyed with
the .new anthraquinone compounds' of our invention. in-
clude polyethylene terephthalate textile materials obtained
for - example as  described in- U.S. Patent 2,465,319,
patented March 22, 1949, or other polyester textile mate=
rials- formed- from analogous fiber-forming linear poly=
esters, such as polyesters derived. from- p-bis-(sulforiyl)-

- diberizoic dcid and various aliphatic acids and glycols as
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polyester textile materials which have good fastness -

properties. Another object is to_provide: cellulose alkyl
carboxylic acid ester textile materials which- have good
fastriess - properties.
dyed polyethylene terephthalate . textile materials which
have good fastness properties. A further partlcular ob-
ject is to provide dyed céllulose acetate textile materrals
which have good fastness properties.

We have discovered that the anthraquinone compounds
havmg the formula: .

A particular object is to provrde:

55

6,

‘65

70

described in U.S. Patent 2,744,088, patented May 1, 1956,
and polyesters derived from various acids, such as
terephthahc acid, and 1,4- cyclohexanednnethanol as de-
scribed: in Kibler, Bell, and Smith U.S. Application Serial
No. 554,639, filed’ December 22, 1955. Dacron (poly-
ethylene terephthalate) ard cellulose acetate are specific
iltustrations of the textile materials that can be dyed w1th
our new anthraquinone compounds.

The rew anthraquinong compounds of - our mventlon'
can- be:. prepared by condensing a 1,4-diaminoanthra<
qumone compound having the formula i

wherein X represents a methyl -group; an-ethyl group, a
g-methoxyethyl group or a ﬂ-ethoxyethyl group with a
haloformic dcid ester having the formula: :
Z—C—0—-Y
g‘

wherein Z represents a chlorine atom or a bromine atom
and Y represents a g-alkoxyethyl group, a g-alkoxy-g-
ethoxyethyl group or a tetrahydrofurfuryl group and
vherein alkoxy represents an alkoxy group having T'to 4
carbon atoms, - We prefer to use chloroformic acid esters
because these esters -are readily prepared from sxmple
starting mafterials; namely, phosgene: and the requisite
dlechol.

We prefer to: carry out the condensation reaction be-
tween. the 1,4-diaminoanthraquinone and the haloformic
acid: ester compound in a neut‘ral,,organic solvent for the
reactants employed: which is inert under the reaction con-
ditions: employed. - While solvents other than those spe-
cifically’ disclosed herein can be used we prefer to use;
for example, ethers of ethiylene: glycol such-as ethylene
glycol monomethyl ether and ethylene glycol monoethyl
ether, for example, ethers of diethylene glycol such as the
monoethyl ether of diethylene glycol and the: trionoethyl
ether of diethylene glycol, for example, nitrobenzene, di-
chlorobenzene and trichlorobenzene: because suitable rev
action temperatures can be obtained and the ‘solubility
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characteristics of the starting materials and the reaction
products are wéll suited to'these solvents. Other suitable

solvents are hydrocarbons such as “Solvesso. 100,”.pre- -

dominately aromatic, boiling at about 160°~190° C. As
a practical matter we prefer to use temperatures in ex-
cess of 100° C. - Temperatures of about 110° C. to' about
145° C. appear to be very practical. . Temperatures lower
than 100° C. can be used but are not practical because
of the increased reaction time required.. Similarly, tem-
peratures higher than 145° C. can be employed if desired.

The use of the solvents indicated hereinbefore per-
mits the reaction to be carried out readily at a suitable
temperature. - The boiling points of the solvents named
are such that by maintaining the reaction mixture under
reflux a satisfactory reaction temperature results: :
- 1,4 - diamino - 2 - methoxyanthraquinone, 1,4 - di-
amino - 2 - ethoxyanthraquinone, 1,4 - diaminé - 2 - g-
methoxyethoxyanthraquinone and 1,4-diamino-2-g-eth-
oxyethoxyanthraquinone are used in the preparation of
the  mew anthraquinone compounds of our invention
when prepared in accordance with the process described
herein.  g-methoxyethyl chloroformate, g-ethoxyethyl
chloroformate, . g-n-propoxyethyl chloroformate, g-n-
butoxyethyl chloroformate, g -methoxy - g - ethoxyethyl
chloroformate, g-ethoxy-g-ethoxyethyl chloroformate,
B-n-propoxy-g-ethoxyethyl chloroformate, g-n-butoxy-g-
ethoxyethyl chloroformate and tetrahydrofurfuryl chloro-
formate are illustrative of the haloformic acid ester com-
pounds used in the preparation of the anthraquinone com-
pounds of our invention.

The: following examples illustrate the anthraquinone
compounds and the process of our invention.

Example 1

1 gram -of 1,4-diamino-2-g-methoxyethoxyanthra~
quinone, 1 gram of B-methoxyethyl chloroformate and
5 cc. of ethylene glycol monomethyl ether were refluxed
together with stirring until no further color change took
place. The reaction mixture was.cooled below the boil-
ing point of methanol and then diluted with 10 cc. of
methanol and cooled to 0°C.- The reaction product
(1 - amino - 2 - g - methoxyethoxy - 4 - g8 - methoxy-
ethoxycarbamylanthraquinone) which precipitated was
recovered by filtration, washed, in turn, with methanol
and hexane and dried. It has the formula:

c”> NH,

s
7N N—ocmomocH;

o]
Il :
o] g—({[)—O—«CH:CHQO CH:

and dyes Dacron and cellulose acetate textile materials,
for example, bright red shades having excellent fastness
to light.

Example 2 v ,
1 gram of 1,4-diamino-2-ethoxyanthraquinone, 1 gram
of tetrahydrofurfuryl chloroformate and 10 cc. of eth-
vlene glycol monoethyl ether were heated together, with

stirring, at 125~130° C. until evolution of HCI ceased.

The reaction mixture was then cooled to 0° C. and kept
at this temperature for 2 hours.. The reaction product
(1 - amino - 2 - ethoxy -- 4 - tetrahydrofurfuryloxy-
carbamylanthraquinone) which -precipitated “was recov-
@r;d by filtration, washed well with cold methanol and
d_n__egi. It dyes Dacron and cellulose acetate textile md-
terials, for example,. bright red shades having excellent
fastness to light. The yield was 1.2 gram. - L ’

' Ex_&ztﬁple 3

- 10 grams of 1,4-diamino-2-methoxyanthraquinone, 20°

grams of tetrahydrofurfuryl -chlorofarmate and 100 cc:
of ethylene glycol monomethy! ether were refluxed 9=
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gether with stirring until evolution of HCI ceased. The
reaction mixture was diluted with methanol to incipient
crystallization and then cooled to 0° C. The reaction
product (1 - amino - 2 - methoxy -4 - tetrahydrofurfuryl-
oxycarbamylanthraquinone) which precipitated was re-
covered by filtration, washed well with cold methanol
and dried. It dyes cellulose acetate and Dacron textile
materials, for example, bright red shades having excel-
lent fastness to light. '

: Example 4

10 grams of 1,4-diamino-2-methoxyanthraquinone, 20
grams of S-n-butoxy-g-ethoxyethyl chloroformate and
100 cc. of ethylene glycol monomethyl ether were re-
fluxed together with stirring until evolution of HCI
ceased, The reaction mixturé was diluted with methanol
to incipient crystallization and then cooled to 0° C. The
reaction product (1 - amino- 2 - methoxy - 4 - 8 - n-
butoxy - 8 - ethoxyethoxycarbamylanthraquinone) which
precipitated was. recovered by filtration, washed well
with cold methanol and dried. It dyes cellulose acetate
and Dacron textile materials, for example, bright red
shades having excellent fastness to light.

Example 5

134 grams of 1,4-diamino-2-methoxyanthraquinone,
1.5 grams of g-methoxyethyl chloroformate and 10 cc.
of ethylene glycol monomethy! ether were refluxed to-
gether with stirring until no further color change was
observed. The reaction mixture was then cooled to
0° C. and the reaction product (1-amino-2-methoxy-4-
p-methoxyethoxycarbamylanthraquinone) which precipi-
tated was. recovered by filtration, washed well with
methanol and dried. It dyes Dacron and cellulosé acetate
textile materials, for example, bright red shades having
excellent fastness to light. The yield was 1.3 grams.

Example 6

By the use of 2 grams of g-ethoxyethyl chloroformate
in place of g-methoxyethyl chloroformate in Example 5,
1 - amino - 2 - methoxy - 4 - 8 -.n - propoxyethoxy-
anthraquinone was obtained. It dyes Dacron and cel-
lulose acetate textile materials, for example, bright ted
shades having excellent fastness to light. '

Example 7 ;

.1 gram of 1,4-diamino-2-g-ethoxyethoxyanthraquinone,
10 cc: of ethylene glycol monomethyl ether and 2 grams
of "tetrahydrofurfuryl chloroformate were refluxed to-
gether with stirring until no further color change took
place. .The reaction mixture was cooled to 90° C,
diluted with .10 cc. of hot water and cooled to 0° C.
The reaction product (1-amino-2-g-éthoxyethoxy-4-tetra=
hydrofurfuryloxycarbamylanthraquinone) which precipi-
tated was recovered by precipitation, washed well with
methanol and dried. It dyes Dacron and cellulose acetate
textile materials, for example, bright red shades having
excellent fastness to light.

Example 8
By the .use of 2.5 grams of p-ethoxy-g-ethoxyethyl

chloroformate in place of p-methoxyethyl chloroformate.
in. Example .5, 1.6 .grams- of 1-amino-2-methoxy-4-g-.

ethoxy-g-ethoxyethoxycarbamylanthraquinone was ob-
tained. It dyes Dacron and cellulose acetate textile ma-
terials, for example, bright red shades having excellént
fastness to light. - ,

"Following the "procedures
1 - amino - 2 - methoxy - 4 - 8 - i - propoxyethoxy-

... carbamylanthraquinone, 1 - amino - 2 - methoxy - 4 - g-
- 70

n - butoxyethoxycarbamylasithraquinéne, 1 - amino - 2-
ethoxy - 4 - 8 - methoxyethoxycarbamylanthraquinone,
1 - amino - 2 - ethoxy - 4 - g - ethoxyethoxycarbamyl-
anthraquinone, 1 - amino - 2'--ethoxy~ 4 - 8 - methoxy-

.- B - ethoxyethoxycarbamylanthraquinone, 1 - amino - 2-

8 - methoxyethoxy - 4 - 8 - ethoxyethoxycarbamylanthra-

described hereinbefb:e-

-
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qumone, 1- amino -2 - ﬂ methoxyethoxy 4 tetra-
hydrofurfuronxycarbamylanthraqmnone, 1 amino - 2-
B+ ethoxyethoxy 4 - g - methoxyethoXycarbaimnylanthra-
quinone; 1.-amino - 2 - 8- ethoXyethoxy - 4 - g < ethoxy-

ethOXYcarbamylanthraqumone and:. lsamino-2-Bethoxy-

ethoxy - 4.+ § - ethoxy - 8 - ethoxyethoxycarbamylanthra-
quinone, for example, are readily prepared. - All these
compounds yield red dyeings on the textile materials dis-
closed herein which have fastness propemes of the char-
acter set forth hereinbefore.

Many of the intermediates used in the preparation of
the new anthraquinone dye compounds of the invention

10

are old. However, certain of the intermediates appear -

to be new and, accordingly, examples 1llustratmg the
preparation of the intermediate compounds are given here-
mafter, even though the manner in which they are pre—
pared is believed to be clear from the prior art.

Example 9.~Preparation of 1 ,4-dtammo-2-ﬁ-methoxy-
ethoxyanthraquinone

5 grams of 1-amino-4-p-toluenesulfonamidoanthraqui-
none-2-sulfonic acid were added portionwise, with stir-
ring, at 80° C. over a period of about 1 hour to a melt
prepared from 15 grams of KOH in 30 cc. of methyl
Cellosolve and the reaction mixture resulting was stirred
‘2 hours longer at 80-85° C. The reaction mixture was
then cooled to 40° C. and run into 500 cc. of cold water.
The product which precipitated was recovered by filtra-
tion, washed with hot water and then dried.

The product obtained as described above was dissolved
by stirring in 50 grams of 96% H,S0; and after com-
plete solution held at 45-50° C. for 1% hours.
solution thus obtained was then drowned in 1000 cc. of
water while keeping the temperature below 20° C. 1,4-di-
amino-2-g-methoxyethoxyanthraquinone precipitated and
was recovered by filtration, washed with cold water
until neutral to Congo red and then dried.

Example 10. —Prepamtzon of 1,4-diamino-2-g-ethoxy-
ethoxyanthraqumone

Example 9 is repeated except that 30 cc. of ethyl Cello-
solve are used in place of methyl Cellosolve.

Example 11 .——Prepiiifation of p-methoxyethyl
chloroformate

Into a 3-neck flask fitted with a stirrer, gds-inlet tube
and Dry Ice trap, cooled in an ice-HCl bath, phosgene
was run from a tank until 76 cc. of phosgene had col-
lected in the flask. The stirrer was started and 76 cc.
of ethylene glycol monomethyl ether were added drop-
wise. After complete addition of the ethylene glycol
monomethyl ether, the Dry Ice trap was removed and
the excess phosgene was” distilled off by allowing the
temperature to rise to room temperature The residue
in the flask was washed w1th ice water, dried over CaCl,
and distilled under vacuum. The fraction boiling at
98-99° C./118 mm. was collected and consisted essen-
tially of g-methoxyethyl chloroformate A vyield of 984
grams was obtained.

Example 12.—Preparation of -ethoxyethyl 3
chloroformate

Example 11 was repeated except that 74 grams of
ethylene glycol monoethyl ether were used in place of
cthylene giycol monomethyl ether. 71 grams of g-eth-
oxyethy! chloroformate b0111ng at 103° C./100 mm. were
obtained.

Example 13 —Preparation of p-n-butoxy-g-ethoxyethy!
chloroformate

Example 11 was repeated except that 40 grams of the
monobutyl ether of diethylene glycol were used in place
of ethylene glycol monomethyl ether and 45 cc. of phos-

The-
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6 .
butoxy-ﬁ'ethoxyethyl chloroformate borlmg att 121=
- 128% €./ 11=12-mm. Weré obtained: :

Example 14 -——Preparanon of tetmhydrofurfuryl
chloroformate . ‘

Bxample 11 was repeated except that 102 grams of
tetrahydrofurfuryl alcohol were used in place of ethyletie
glycol monomethyl ether and 108 cc. of phosgene  were
used in place of 76 cc. of phosgene. 90.3 grams of tetra-
hydrofurfuryl chloroformate boiling at 60—64° C/ 1 0-
1.2 mm. were obtained.

The new anthraquinone compounds of our invention
can be used to color the polyester and the cellulose alkyl

“carboxylic acid ester textile materials mentioned herein-

before by methods well known to those skilled in the art
to which this invention is directed. They" may be di- -
rectly applied to thé material undergoing coloration in
the form of an aqueous suspension which can be pre-
pared by grinding them to a paste in the presence of a
sulfonated oil, soap, sodium lignin sulfonate, or other
suitable dispersing agent and dispersing the resulting paste
in water.

Tn the case of cellulose alkyl carboxylic acid ester ‘tex-

-tile materials direct dyeing operations can, with advantage,
.be conducted at temperatures of about 70°~90° C., but

any: suitable temperature can be used.  Thus, the textile
materials such' as cellulose acetate, for example, to be
dyed or colored is ordinarily added to the dye bath at a
temperature lower than that at which' the main portion
of the dyeing is to. be effected, a temperature approximat-
ing 45° C.-55° C., for example, following which the
temperature is rarsed to that selected for carrying out the
dyeing operation. -

While the temperatures given in the dyeing procedure
just set forth apply primarily to cellulose alkyl carboxylic
acid . ester textile materials, with the modifications indi-
cated hereinafter, this dyeing procedure also applies to
the dyeing of polyester textile materials. ‘As understood
by those skilled in the dyeing art somewhat higher tem-
peratures than those set forth in the precedmg paragraph
are ordinarily employed when polyester textile materials,
such as Dacron, are being dyed. These latter matetials
are ‘ordinarily dyed at the boil and usually an assistant,
commonly known as a “carrier” is employed. The “car-
riers” have various active ingredients, such as chlorinated
benzenes and o-phenylphenol, for example, in emulsion.
Dacronyx is- the tradename of an 1llustrat1ve suitable

“carrier.”

As is understood by those skilled in the dyeing art, the
intensity of dyeing can be varied by varying the propor-
tion of dye to material undergoing coloration. . The
amount of dye used can be, for exampl¢;:¥%5% to 3%
(by weight) of that of the textile material, although
lesser or greater amounts of dye can be_used

We claim: -

1. The anthraquinone compounds having:-the formula:

0 NH
Il

¢
N 0X

o/
c“> l‘(—-ﬁ-—O-—-Y

wherein X represents a member selected:from the group
consxstmg of methyl, ethyl, g-methoxyethyl:
ethyl and Y represents a member selected:from
consisting of an unsubstituted ﬁ-alkoxye yl radical, an
unsubstituted g-alkoxy-g-ethoxyethyl radical: and an un-
substituted tetrahydrofurfuryl radical and wherein alkoxy
represents an unsubstituted alkoxy radical having 1 to 4
carbon atoms.

2. 1 -amino-2-methoxy-4-8-n- butoxy 8 - eth-
oxyethoxycarbamylanthraquinone.
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3. 1 - amino - 2 - methoxy - 4 - tetrahydrofurfuryloxy-
carbamylanthraqumone :

4. 1 - amino - 2 - ethoxy 4 - tetrahydrofurfuryloxy-
carbamylanthraqumone

5. 1 - amino -2 - 8 - methoxyethoxy - 4 g - methoxy-
ethoxycarbamylanthraqumone

6. 1 - amino - 2 - methoxy - 4 - g8 - methoxyethoxy-
carbamylanthraquinone.

2,499,787

2,567,821

2,691,027 -
2,750,250 -:
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