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The present invention relates to the production 
of fast dyeings and to the dyed fiber obtained 
thereby. 

I have found that dyeings of good properties of 
fastness. On animal fibers, natural or artificial 
Cellulose fibers, as Well as on mixtures of animal 
fibers with cellulose fibers may be obtained by 
applying to the fiber a salt of a sulphonic acid of 
the following constitution: 

(S O H) 
-OH 

-NH-R-NH 

wherein 72 represents the number 1 or 2 and R, 
represents one of the following atomic groupings: 
-CO-aryl-NHCO-aryl-, -CONH-aryl 
NHCO-aryl-, -CONH-aryl-NHCONH-ar 
yl-, -CO-aryl-NHCONH-aryl-, -CO-ar 
yl-NHCO-aryl-NHCO-aryl or longer chains 
wherein the members -NHCO-aryl- and 
-NHCONH-aryl- may be present in any num 
ber and any order, with the exception of such 
derivatives as do not contain in the-naphthalene 
ring a free position capable of coupling with di 
azo compounds, then diazotizing the compound 
and causing it to combine with itself. The aryl 
radicals may contain substituents as, for instance, 
alkyl-, alkoxy-, trifluoromethyl- or nitro-groups. 
The self-coupling may be performed or com 

pleted, for instance, by adding to the diazo-bath 
an agent neutralizing the acid or having an alka 
line action, after the diazotization is finished, or 
by passing the goods through a bath having an 
alkaline action. 
The salts of the sulphonic acids of the consti 

tution indicated above may be applied to the fiber 
in a neutral or feebly acid bath; thus damage of 
the animal fiber is avoided, whereas, for instance, 
the process of preparing insoluble azo-dyestuffs 
on the fiber by self-coupling amino-arylides of 
hydroxy-carboxylic acids as described in U. S. 
Patent No. 1922,463, cannote applied to animal 
fibers, since the amino-arylides of the hydroxy 
carboxylic acids must be brought on the fiber 
in a strongly alkaline bath. For the same reason 
the self-coupling dyestuffs described by J. S. 
Turski in Melliand's Textilberichte' (1937), vol. 
XVIII, part 1, page 75, cannot be used for animal 
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fibers and mixtures thereof with cellulose fibers. 
The new process is distinguished by a simple 

mode of application and by a high degree of cer 
tainty in the dyeing operation. The dyeings ob 
tained have a good fastness to wet processing and 
very good fastness to rubbing; those obtained 
on mixtures of wool and staple-fiber from regen 
erated celluloses are of especial value, if in the 
above-indicated formula in represents the number 
1, since the fibers may be dyed uniformly. . 
The following examples serve to illustrate the 

invention, but they are not intended to limit it 
thereto: 

1. 1 kilo of mixed yarn consisting of 30 pa 
of staple fiber from viscose and 70 parts of wool 
is treated for 1 hour at 85 C. in a solution con 
taining per 24 litres of liquor 30 grams of the 
Sodium salt of 3'-amino-4'-benzoyl-amino-2- 
benzoylamino - 5 - hydroxynaphthalene - 7 - sul 
phonic acid of the following constitution: 

NHCO-C-NHco BIOS 

H 

B 

and 50 grams of ammonium sulphate. The whole 
is then cooled to about 70° C. by adding 60 grams 
of sodium sulphate dissolved in 6 litres of cold 
water and allowed to stand for 1 hour at this 
temperature. The goods are then centrifuged 
and treated for A hour in the cold in a fresh 
bath containing: 

30 grams of sodium nitrite, 
80 grams of formic acid of 85 per cent strength 
and 

30 grams of sodium dibutylnaphthalenesulpho 
nate in 

30 litres of cold water, . 
then centrifuged and developed in 
30 litres of cold water, containing 
45 cc. of ammonia of 25 per cent strength and 
15 cc. of a solution of 30 per cent strength of the 
product of the action of ethylene oxide upon 
Octodecyl alcohol. 
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The material is then rinsed and dried. A beau 
tiful red-orange shade of good fastness to wash 
ing and fulling and good fastness to rubbing is 
obtained. 

2. By using in Example 1 instead of the SOdium 5 
salt of 3'-amino - 4'-benzoylamino-2-benzoyl 
amino-5-hydroxy-naphthalene-7-sulphonic acid, 
30 grams of the sodium or ammonium salt of 
4'-amino - 4'-benzoylamino-2-benzoylamino-5- 
hydroxy-naphthalene-7-Sulphonic acid of the 10 
formula: 

NC O-K C-NHC O-C-NH, HOS 

a brilliant Scarlet dyeing is obtained. 
3. 1 kilo of yarn from viscose artificial silk is 20 

treated for 1 hour at 70° C. in a Solution Con 
taining in 30 litres of water 30 grams of the am 
monium salt of 3'-amino-4'-benzoylamino-2- 
benzoylamino - 5-hydroxynaphthalene - 7 -sul 
phonic acid, and 60 grams of sodium sulphate. 25 
The yarn is squeezed or centrifuged, then treated 
for A hour in a fresh bath containing 

30 grams of Sodium nitrite, 
30 grams of sodium dibutylnaphthalenesulpho- 30 

nate and 
80 cc. of hydrochloric acid of 20° Bé, in 
30 litres of cold water, 

Squeezed and treated for A2 hour in 

30 litres of cold water containing 
45 cc. of ammonia of 25 per cent strength ahd 
15 cc. of a solution of 30 per cent strength of the 
product obtained by, causing ethylene oxide to 40 
act upon Octodecyl alcohol. 

The material is then rinsed and dried. A beau 
tiful red-orange dyeing is obtained. 

4. 1 kilo of wool is treated for 1 hour at 85° C. 45 
to 90° C. in a solution containing in 30 litres of 
liquor 30 grams of sodium 4'-amino-3'-benzoyl 
amino-2-benzoylamino-5-hydroxy-naphthalenes. 
7-sulphonate, 80 grams of ammonium sulphate 
and 20 grams of sodium sulphate. The wool is 

usqueezed and diazotized for half-an-hour with a 
solution containing 
30 grams of sodium nitrite, 
30 grams of sodium dibutylnaphthalenesulpho 

nate and 
80 cc. of formic acid of 85 per cent strength in 
30 litres of cold water. 

300 grams of sodium acetate, previously dissolved, 
are added to this bath; the material is further 
treated for about a hour in the solution, rinsed, 
if necessary with addition of a small quantity of 
ammonia or Sodium carbonate, rinsed again and 65 
dried. A scarlet red shade is obtained. 

5. Red-orange dyeings are obtained on natural 
silk by treating 1 kilo, thereof under conditions 
similar to those described in Example 4, with 30 
grams of sodium 3'-amino-3'-benzoylamino-2- 
benzoylamino-5-hydroxynaphthalene-7-sulpho 
nate instead of sodium 4'-amino-3'-benzoyl 
amino-2-benzoylamino-5-hydroxynaphthalenes 
7-sulphonate used in Example 4. 

6. A fabric of staple fiber from viscose is 
printed with a printing paste containing 

15 grams of sodium 3'-amino-4'-benzoylamino 
2 - benzoylamino - 5 -hydroxynaphthalene-7- 
Sulphonate in 

175 cc. of an aqueous solution, 
500 grams of wheat starch tragacanth thickening 

and f 

25 grams of sodium nitrite, dissolved in 
280 cc. of Water. 

The fabric is dried, steamed for about 10 minutes 
in a room containing an acid vapor obtained for 
instance by evaporating a mixture of 25 parts 
of acetic acid of 50 per cent strength and 5 parts 
of formic acid of 85 per cent strength; it is then 
passed through a bath containing per litre of 
water 10 grams of Sodium carbonate, rinsed, 
SOaped, rinsed again and dried. Red-orange 
printing effects are obtained. 

Instead of steaming the material in acid vapor 
the printed fabric may be passed through a dilute 
acid solution, then exposed to air and treated in 
a dilute sodium carbonate solution for develop 
ing the dyeing. Alternatively, the fabric may 
be padded with a mixture of sodium 3'-amino 
4'-benzoylamino-2-benzoylamino - 5-hydroxy 
naphthalene-7-sulphonate and sodium nitrite, 
then printed with a non-volatile acid and passed 
through a bath having an alkaline action, 
whereby at the places printed with acid red 
Orange printing effects are obtained. 

7. 1 kilo of wool is treated for 1 hour at 85 C. 
in a solution containing per 24 litres of liquor 30 
grams of the sodium salt of the Sulphonic acid 
of the following constitution: 

NBC ONH-C-NHC oNH-C-NE, w 

and 30 grams of ammonium sulphate. 600 grams 
of sodium sulphate dissolved in 6 litres of water 
are added and the whole is further treated for 
1 hour at the temperature of 65° C. to 70° C. so 
obtained. The wool is then squeezed and diazo 
tized for A2 hour in a bath containing 

30 grams of sodium nitrite, 
30 grams of sodium dibutylnaphthalenesulpho 

nate and w 
80 cc. of formic acid of 85 per cent strength in 

55 30 litres of cold water, ; 

Squeezed and treated for about half-an-hour in 
the cold with 

80 cc. of ammonia of 25 per cent strength in 
30 litres of water. - 

A Bordeaux shade of very good properties of 
fastness is obtained. . 

8. By using in Example 7 instead of the com 
pound mentioned thereini 30 grams of the sodium 
salt of a sulphonic acid of the following consti 
tution 

NC ONH-C-NHC on KX 
NH 

IOS 

B. 

75 a copper red shade is obtained. 



2,268,559 
The following table illustrates a number Of 

other dyeings obtainable according to the pres 
ent invention by self-coupling on the fiber: 

Parent component a 

y 

EOS NEC O-KX-NHCONH-KC-NH, 

EOS Nico-C-Nicost-C 
NH 

E. 

HOS NHCONH-C-NHCO-C-NH. 

M f 

HO3S Niconi-C-Nico-C 
NH 

B W 

9. 1 kilo of mixed yarn consisting of 30 parts 
of staple fiber from viscose and 70 parts of wool 
is treated for 1 hour at 85 C. in a solution con 
taining per 24 litres of liquor 30 grams of sodium 

3 
It is then rinsed. A vivid red shade is ob 

tained which by treatment with copper salts may 
be converted into a Bordeaux red shade. 
Shade 

Red. 

Red. 

Scarlet. 

Red orange. 

3' - amino - 4' - methoxybenzoyl - 4' - amino 
benzoyl-2-amino - 5 - hydroxynaphthalene-7- 

- sulphonate, 600 grams of sodium Sulphate dis 
Solved in 6 litres of Water are added and the 
whole is further treated for 1 hour at about 70 
C. The material is centrifuged and treated in 
the cold for half-an-hour in a bath containing 
in 30 litres of Water 

30 grams of sodium nitrite, 
30 grams of sodium dibutylnaphthalenesulpho 

Y nate and . f 

80 cc. of hydrochloric acid of 20 Bé, 
centrifuged and treated for about half-an 
hour in the cold with 

80 cc. of ammonia of 25 per cent strength in 
30 lities of water. 

The yarn is then rinsed. A vivid red shade is 
obtained which by treating with 3 per cent of 
copper sulphate and 2 per cent of acetic acid of 
50 per cent strength or 3 per cent of copper sul 
phate and per cent of ammonia of 25 per cent 
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11. 30 grams of the sodium salt of 4'-amino 
benzoyl - 4 - aminobenzoyl - 2 - amino - 8 - 
hydroxynaphthalene-6-sulphonic acid are dis 
solved in water, 30 grams of ammonium sulphate 
are added and the whole is made up to 24 litres 
of liquor. 1 kilo of mixed yarn consisting of 30 
parts of staple fiber from viscose and 70 parts of 
wool is treated for 1 hour at 85 C. in this bath. 
A solution of 600 grams of sodium sulphate in 6 
litres of coldwater is then added. The material 
is further treated at the temperature of about 
70° C. so obtained for about 1 hour. It is then 
centrifuged, treated for 42 hour in a bath con 
taining per 30 litres of cold water 30 grams of 
sodium nitrite, 30 grams of sodium dibutyl 
naphthalene sulphonate and 80 cc. of formic acid 
of 85 per cent strength or hydrochloric acid of 
20 Bé, centrifuged and developed for about 4. 
hour in a bath containing 80 cc. of ammonia of 
25 per cent strength in 30 litres of cold water. 
The material is rinsed first cold and then hot; a 
vivid reddyeing of very good properties of fast 
neSS is obtained. 

12. 30 grams of the sodium salt of 4'-methoxy 
3' - aminobenzoyl - 4 - aminobenzoyl-2-amino 

* 8-hydroxynaphthalene-6-sulphonic acid are dis 
A. 

strength at 90° C. may be converted into a Bor 
deaux red shade. 

10. 1 kilo of wool yarn is treated for 1 hour at 
85 C. to 90° C. in a solution containing per 30 
litres of liquor 30 grams of sodium 3'-amino-4'- methoxybenzoyl-3'-aminobenzoyl-2-amino - 0 
5-hydroxynaphthalene - 7 - sulphonate and 80 
grams of ammonium sulphate. The material is 
rinsed and treated in the cold for half-an-hour 
in a bath containing per 30 litres of water 

30 grams of sodium nitrite, 
30 grams of sodium dibutylnaphthalenesulpho 

nate and . 
80 cc. of hydrochloric acid of 20 Bé. 

The material is centrifuged and treated for 
about half-an-hour in the cold with 

80 cc. of ammonia of 25 per cent strength in 
30 litres of Water. - . 

solved in 22 litres of water. In this bath 1 kilo 
of mixed fabric consisting of 30 parts of staple . 
fiber from cuprammonium cellulose and 70 parts 
of wool is treated for one hour at 85 C. A 
solution of 800 grams of sodium sulphate in 8 
litres of cold water is then added. The material 
is further treated for one hour at the tempera 
ture of about 65 C. so obtained. It is then Cen 
trifuged and treated in the cold for half an hour 
in a bath containing 30 grams of sodium nitrite, 

is 30 grams of sodium dibutylnaphthalenesulpho 
nate, 80 cc. of formic acid of 85 per cent strength 
or hydrochloric acid of 20 Bé. in 30 litres of cold 
water, centrifuged and treated for 2 hour in a 

- solution of 80 cc. of ammonia of 25 percent 
O 

s 

strength in 30 litres of cold water. The material 
is rinsed cold and then rinsed hot; a vivid red 
dyeing of good properties of fastness is obtained. 
By after-treating this dyeing for 4 hour at 90 

C. with 30 grams of copper sulphate and 10 cc. 
of glacial acetic acid in 30 litres of water or with 



4. 
30 grams of copper sulphate and 70 cc. of am 
monia of 25 per cent strength in 30 litres of 
water, a Bordeaux dyeing is obtained. 

13. 30 grams of the sodium salt of 4'-methoxy 
3'-aminobenzoyl - 3'-aminobenzoyl-2-amino-8- 
hydroxynaphthalene-6-sulphonic acid are disr 
solved in 20 litres of water. In this bath 1 kilo 
of a mixed fabric consisting of 30 parts of staple 
fiber from cuprammonium cellulose and 70 parts 
of wool is further treated for 1 hour at 85 C. 
Thereupon, a solution of 1 kilo of sodium sulphate. 
in 10 litres of cold water is added and the ma 
terial is treated for one hour at the lower ten 
perature so obtained. It is then centrifuged and 
further treated as indicated in Example 13. After 
diazdtization and development on the fiber a vivid 
very bluish red is obtained. By after-treatment 
with a copper salt on the fiber Bordeaux-red dye 
ings are obtained. 

14. 1 kilo of natural silk is treated for 1 hour 
at 85° C. in a bath containing 30 grams of the 
sodium salt of 3'-aminobenzoyl-4'-aminoben 
zoyl-2-amino-8-hydroxynaphthalene-6-sulphonic 
acid and 100 grams of sodium sulphate in 30 
litres of water. It is then centrifuged and diazo 
tized for 4 hour in the cold with a solution of 
30 grams of sodium nitrite and 80 cc. of hydro 
chloric acid of 20' Bé. in 30 litres of Water, centri 
fuged and treated for A2 hour in the cold with 
a solution of 60 grams of sodium carbonate in 30 
litres of water, rinsed and dried; a scarlet-red 
dyeing of very good properties of fastness is ob 
tained. . 

15. 1 kilo of wool is treated at 90° C. for 1 hour 
in a bath containing 30 grams of the Sodium salt 
of 4'-aminobenzoyl-4-aminobenzoyl-1-amino 
8-hydroxynaphthalene-3,6-disulphonic acid and 
80 grams of ammonium sulphate in 30 litres of 
water, centrifuged, treated for 4 hour in a cold 
solution containing per 30 litres of water 30 
grams of Sodium nitrite and 80 cc. of hydrochlo 
ric acid, rinsed and developed at ordinary tem 
perature for about 30 minutes with a solution 
containing 60 grams of sodium carbonate in 30 
litres of water. The material is then rinsed first 
cold and then hot. A ruby-red dyeing is ob 
tained. 
The following table illustrates a number of 

other dyeings obtainable according to the present 
invention by self-coupling on the fiber: 

Shade 
---me-mammals 

Vivid scarlet red. 

Parent component 

1 Sodium 4'-aminobenzoyl-4-aminoben 
zoyl-l-amino-5-hydroxynaphthalene-7. 
sulphonate. 

2 Sodium 4'-aminobenzoyl-4-aminoben 
zoyl-1-amino-6-hydroxynaphthalene-3- 

phonate. 
3 Sodium 4'-aminobenzoyl-4-aminoben zoyl-l-amino-3-hydroxynaphthalene-4- 

. Sulphonate." 
4 Sodium 4'-aminobenzoyl-4-aminoben 

zoyl-2-amino-3-hydroxynaphthalene-6- 
sulphonate. 

5 Sodium 4'-aminobenzoyl-4'-aminoben zoyl-4-aminobenzoyl-2-amino-8-hydrox 
ynaphthalene-3,6-disulphonate. 

6 Sodium 4'-aminobenzoyl-4'-aminoben zoyl-3'-aminobenzoyl-2-amino-5-hydrox 
ynaphthalene-7-sulphonate. 

scarlet. 

Garnet. 

Scarlet red. 

Red. 

Scarlet red. 

I claim: . - 
1. The process which comprises applying to the 

fiber an alkali metal salt of a sulphonic acid of 
the following constitution: 

C-SOs) 
-OH 

-NH-R-NH, 

vivid yellowish. 
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wherein a represents. One of the numbers 1 and 2 
and R represents a member of the group con 
sisting of -CO-aryl-NHCO-aryl-, -CONH-aryl 
NHCO-aryl-, -CONH-aryl-NHCONH-aryl-, -CO 
aryl-NHCONH-aryl- and -CO-aryl-NHCO-aryl 
NHCO-aryl-, with the exception of such deriva 
tives as do not contain in the naphthalene ring 
a free position capable of coupling with diazo 
compounds, then diazotizing the compound on 
the fiber and causing it to combine with itself. 

2. The process which comprises applying to the 
fiber an alkali metal salt of a sulphonic acid of 
the following constitution: 

wherein n represents one of the numbers 1 and 2 
and R represents a member of the group con 
sisting of -CO-aryl-NHCO-aryl-, -CONH-aryl 
NHCO-aryl-, -CONH-aryl-NHCONH-aryl-, -CO 
aryl-NHCONH-aryl- and -CO-aryl-NHCO-aryl 
NHCO-aryl-, with the exception of such deriva 
tives as do not contain in the naphthalene ring 
a free position capable of coupling with diazo 
compounds, then diazotizing the compound on 
the fiber and causing it to combine with itself by 
adding to the diazo-bath an agent neutralizing 
the acid. Y 

3. The process which comprises applying to the 
fiber an alkali metal salt of a sulphonic acid of 
the following constitution: 

(-SOs) 
-OH 

-NH-R-NE 

Wherein 72 represents one of the numbers 1 and 2 
and R represents a member of the group con 
sisting of -CO-aryl-NHCO-aryl-, -CONH-aryl 
NHCO-aryl-, -CONH-aryl-NHCONH-aryl-, -CO 
aryl-NHCONH-aryl- and -CO-aryl-NHCO-aryl 
NHCO-aryl-, with the exception of such deriva 
tives as do not contain in the naphthalene ring 
a free position capable of coupling with diazo 
compounds, then diazotizing the compound on 
the fiber and causing it to combine with itself 
by passing the fiber through a bath having an 
alkaline action. 

4. The process which comprises applying to the 
fiber an alkali metal salt of a Sulphonic acid of 
the following constitution: 

(-S Oa). - 

-OB 

-NH-R-NH 

wherein n represents one of the numbers 1 and 2 
and R represents a member of the group con 
sisting of -CO-R1-NHCO-R1-, -CONH 
R1-NHCO-R1-, -CONH-R1--NHCONH 
R1-, -CO-R1-NHCONH-R1- and -CO 
R1-NHCO-R1-NHCO-R1-, R1 being a radi 
cal of the benzene series, with the exception of 
such derivatives as do not contain in the naph 
thalene ring a free position capable of coupling 
With diazo-compounds, then diazotizing the com 



pound on the fiber and causing it to combine with 
itself. 

5. The process which comprises applying to the 
fiber an alkali metal Salt of 3'-amino-4'-ben 
Zoylamino-2-benzoylamino-5-hydroxynaphtha 
lene-7-sulphonic acid of the following constitu 
tion: 

NHCO-C-NHC o-Q 
NE 

HOS 

O 

then diazotizing the compound on the fiber and 
causing it to combine with itself. 

6. The process which comprises applying to the 
fiber an alkali metal salt of 4'-amino-4'-benzoyl 
amino-2-benzoylamino-5-hydroxynaphthalene-7- 
Sulphonic acid of the following constitution: 

NHCO-C-NHCO-C-NH, 

(H 
then diazotizing the compound on the fiber and 3) 
causing it to combine with itself. 

7. The process which comprises applying to the 
her an alkali metal salt of 4'-aminobenzoyl-4'- 
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aminobenzoyl-2-amino-8-hydroxynaphthalene-6- 
sulphonic acid of the following constitution: 

O 

NC 0-{D-NHC O-K > NH, 
SOH 

then diazotizing the compound on the fiber and 
causing it to combine With itself. 

8. Fiber dyed with an azo compound obtain 
able On the fiber by the process claimed in 
claim 1. 

9. Fiber dyed with an azo compound obtain 
able on the fiber by the process claimed in 
claim 2. - 

10. Fiber dyed with an azo compound obtain 
able on the fiber by the process claimed in 
claim 3. 

11. Fiber dyed with an azo compound obtain 
able on the fiber by the process claimed in 
claim 4. r 

12. Fiber dyed with an azo compound obtain 
able on the fiber by the process claimed in 
claim 5. 

13. Fiber dyed with an azo compound obtain 
able on the fiber by the process claimed in 
claim 6. 

14. Fiber dyed with an azo compound obtain 
able on the fiber by the process claimed in 
claim 7. 
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