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Fibre-reactive dyes, their preparation and their use

The present invention relates to novel reactive dyes, processes for their preparation and
their use for dyeing or printing textile fibre materials.

The practice of dyeing using reactive dyes has recently led to increased demands on the
quality of the dyeings and the profitability of the dyeing process. Consequently, there is stilt
a need for novel reactive dyes which have improved properties, in particular in respect of
apptication.

Reactive dyes which have an adequate substantivity and at the same time show a good
ease of washing off of the unfixed portions are now required for dyeing. They should
furthermore show a good dyeing vield and have a high reactivity, and in particular dyeings
should be produced with high degrees of fixing. The known dyes do not meet these require-
ments in all their properties. |

The present invention is therefore based on the object of discovering novel, improved reac-
tive dyes for dyeing and printing fibre materials which have the qualities characterized
above to a high degree. in particular, the novel dyes should be distinguished by high fixing
yields and high fibre-dye bond stabilities, and furthermore the portions not fixed on the fibre
should be easy to wash off. They should furthermore produce dyeings with good all-round
properties, for example light and wet fastness properties.

It has been found that the object described is largely achieved with the novel reactive dyes
defined below.

The present invention therefore relates to compounds of the formuia
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in which B is a bridge member of the formula
-NR: - {alk) - NRs - (2a) or
- NR: - {gk’ -O); - (ak’) - NRy’ - {2b) or
T

{R). is n identical or different radicals from the group consisting of Cy-Caatkyl, C,-C.alkoxy,
halogen and sulfo and

{R)m is m identical or different radicals from the group consisting of C,-Calkyl, C+-C,alkoxy,
halogen and sulfo,

n and m independently of one another are each the number 0, 1 or 2,

R4, Ry, Rz and Ry’ independently of one another are each hydrogen or substituted or
unsubstituted GC4-C,alkyl,

Rs is Cy -Cgalkyl which is substituted by hydroxyl,

R, is hydrogen or C4-C,alkyl,

(alk) is straight-chain or branched C.-Cs.alkylene and (alk’) is straight-chain or branched
C-Cqalkylene,

Xy and X; independently of one another are each halogen, 3-carboxypyridin-1-yl or
3-carbamoylpyridin-1-yl,

Y and Y’ independently of one another are each vinyl or a radicat -CH,-CH»-U and

U is a leaving group, and



p and g independently of one another are each the number 0 or 1 and
r is the number 1, 2 or 3.

The compounds of the formula (1) contain at feast two, preferably 2 io 8, suffo groups, each
of which is present either in the form of its free acid or, preferably, as a salt thereof. Salts
are, for example, the alkali metal, alkaline earth metal or ammonium salts, salts of an
organic amine or mixtures thereof. Examples are sodium, lithium, potassium or ammonium
salits, the sait of mono-, di- or tristhanolamine or Na/Li or Na/Li/NH, mixed salts.

Examples of suitable radicals (alk) are straight-chain or branched ethylene, propyiene,
butylene, pentylene, hexylene, heptylens, octylene, nonylene, decylene, undecylene or
dodecylene. The bivalent radical (alk) is preferably straight-chain or branched
C.-Cealkylene, particularly preferably straight-chain or branched Cg-C.alkylene, and
especially preferably 1,2-ethylene or 1,3-propylene.

The bivalent radical {(alk’) is preferably 1,2-propylene or, in particular, 1,2-ethylene.

r is preferably the number 2 or 3, and particularly preferably the number 2. p and q are
preferably each the number 1.

Substituted or unsubstituted C,-C,alkyl Ry, Ry’ R, or Rg’ ¢an be, for example, methyl, ethyl,
n- or iso-propyl or n-, sec-, tert- or iso-butyl which are unsubstituted or substituted, for
example by hydroxyl, suifo, sulfato, carboxyl, cyano, halogen, C-Calkoxycarbonyl or
carbamoyl.

Ry, Ry, Rz and R;' independently of one another are each preferably hydrogen or
C1-Caalkyl, particularly preferably hydrogen, methyl or ethyl, and especially preferably
hydrogen.

Rs is, for example, methyl, ethyl, n- or iso-propyl, n-, iso-, sec- or tert-butyt or straight-chain
or branched pentyl or hexyl which carries 1 to 3 hydroxyt groups, preferably 1 hydroxyl
group. Rs is preferably a monohydroxy-substituted C;-C.alkyl radical, and particufarly
preferably a monohydroxy-substituted ethyl or propyi radical. Rs is especially preferably the
B-hydroxyethy! radical.



R4 is preferably hydrogen, methyl or ethyl, and particularly preferably hydrogen.

Preferred bridge members B are those radicals of the formulae (2a), (2b) and {2¢) defined
above in which

(alk) is straight-chain or branched C»-Cealkylene,

(alk’} is 1,2-ethylene,

tis the number 2 or 3,

R; and R’ are each hydrogen,

R, is monohydroxy-substituted C,-Calkyl and

R, is hydrogen.

B is particutarly preferably a radical of the formula (2a) in which R,, Rs and {alk) are each as
defined and preferred above. B is particularly preferably the radical
-NH-CHz-CHz-N{CH,CHz-OH)-.

X, and X; independently of one another are each breferabiy fluorine or chiorine. X; and X;
can be different or, preferably, identical. X, and X; are particularly preferably each chiorine.

R and R’ independently of one another are each preferably methyl, methoxy, chiorine or
suifo, and particularly preferably sulfo, methyl or methoxy.

n and m independently of one another are each preferably the number 0 or 1, and
particularly preferably each the number 0.

(R}, and (R}, independently of one another are each preferably 0, 1 or 2 identical or
different radicals from the group consisting of methyl, methoxy and sulfo, and particularly
preferably 0 or 1 radical from the group consisting of methyl, methoxy and suffo.

The radicals (R)aand (R} can be different or identical and are preferably identical.
in a radical -CH-CH-U Y or Y’, the leaving group U can be, for example, -Cl, -Br, -F,

-080sH, -SSO4H, -OCO-CHj,, -OPO3H,, -OCO-CeHg, -0S0,-C1-Caalkyl or
-0S0,-N(C+-Cqalkyl).. U is preferably a group of the formula -Cl, -OSO3H, -SSOsH,



-OCO-CHs, -OCO-C4H; or -OPOgHs, in particular -Cl or -OSQO;zH, and particutarly preferably

-0S0:H.

Y and Y’ independently of one another are each preferably vinyl, -chloroethyl, g-sulfato-

ethyl, B-thiosulfatosthyl, B-acetoxyethyl, f-phenoxyethyl or -phosphatoethyl, and

particularly preferably p-sulfatoethyl or vinyl. The radicals Y and Y’ can be different or

identical and are preferably identical.
The dyes of the formula (1) preferably contain a radical of the formuta -SO,-Y".

A preferred group of compounds according to the invention has the formula
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in particular the formula
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in which, in the formulae {1a) and {1b), B, X;, X;, Y, (R}, and {R), are each as defined and
preferred above.

A particularly preferred group of compounds according to the invention has the formuia
(1a), in particular the formula {1b), in which

Xy and X; are each chlorine,

R. and R, are each hydrogen;

(R).and {R')n are identical and are each 0, 1 or 2 identical or different radicals from the
group consisting of methyl, methoxy and sutfo,

Y and Y’ are identical and are each p-sulfatoethyl or vinyl and

B is a bridge member of the formula
- NR: - {alk} - NRs - {2a)

in which R; is hydrogen,
R; is monohydroxy-substituted C,-C,alkyl and
(alk) is straight-chain or branched Co-C,alkylene.

The present invention furthermore relates to a process for the preparation of the
compounds of the formula (1) or (1a), which comprises reacting in each case about 1 molar
equivalent of a compound of the formula
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in which B, {R)a, {R)m. Ry, Ry, X4, Xz, Y, p and q are each as defined above,
with one another in any sequence.

The diazotization of the compounds of the formulae {3a) and (3b) and their coupling with
the compounds of the formulae {4a) and (4b) or a reaction product of the compounds of the
formulae {4a) and {5a) or {4b) and (8b} and, if appropriate, {6) are carried out in the
customary manner, for example by diazotizing the compound of the formula (3a) or (3b) in
mineral acid solution, for example hydrochloric acid solution, with a nitrite, for example
sodium nitrite, at a low temperature, for example at 0 to 5°C, and then carrying out the
coupling with the corresponding coupling component at a neutral to slightly acidic pH, for
example at pH 3 to 7, and preferably 5 to 6.5, and low temperatures, for example 0 to 30°C.

The condensation reactions between the compounds of the formulae (4a), {4b), (5a), (5h)
and (6) are in general carried out analogously to known processes, as a rule in aqueous
solution at temperatures of, for example, 0 to 50°C and a pH of, for example, 4 to 10.



The process for the preparation of the preferred symmetric compounds of the formula (1)
comprises first subjecting about 1 molar equivalent of the compound of the formula {4a) to a
condensation reaction with about 1 molar equivalent of the compound of the formula (5a),
coupling the resulting product with about 1 molar equivalent of the previously diazotized
compound of the formula (3a), and subjecting the resulting monoazotriazinyl compound to a
condensation reaction with about 0.5 molar equivalent of a compound of the formula (6).

The most important process variants are described in the examples.

The compounds of the formulae (3a), (3b), (4a), (4b), (5a), (Bb) and (B) are known or can be
prepared analogously to known compounds.

The dyes according to the invention are fibre-reactive. Fibre-reactive compounds are to be
understood as those which are capable of reacting with the hydroxy! groups of cellulose, the
amino, carboxyl, hydroxy! or thiol groups of wool and silk, or with the amino and, where
appropriate, with the carboxyl groups of synthetic polyamides to form covalent chemical
bonds. '

The dyes according to the invention are suifable for dyeing and printing widely varying
materials, such as fibre materials containing hydroxyl groups or containing nitrogen.
Examples are silk, teather, wool, polyamide fibres and polyurethanes, and in particular ail
types of cellulosic fibre materials. Such cellulosic fibre materials are, for example, the
natural cellulosic fibres, such as cotton, linen and hemp, as well as cellulose and
regenerated celiulose. The dyes according to the invention are also suitable for dyeing or
printing fibres containing hydroxyl groups which are contained in blend fabrics, for example
mixtures of cotton with polyester fibres or polyamide fibres. The dye mixtures according to
the invention and the dyes according to the invention are particularly suitable for dyeing or
printing cellulosic materials. They can furthermore be used for dyeing or printing natural or
synthetic polyamide fibre materiais.

The dyes according to the invention can be applied to the fibre material and fixed on the
fibre in various ways, in particufar in the form of aqueous dye solutions and printing pastes.
They are suitable both for the exhaust method and for dyeing by the pad-dyeing method, in
which the goods are impregnated with aqueous dye solutions, which may contain salts, and,



after treatment with alkali or in the presence of alkali, the dyes are fixed, if appropriate
under the action of heat or by storage at room temperature for several hours. After the
fixing, the dyeings or prints are rinsed thoroughly with cold and hot water, if appropriate with
the addition of an agent which has a dispersing action and promotes diffusion of the unfixed

portions.

The dyes according to the invention are distinguished by a high reacfivity, good fixing
capacity and very good build-up capacity. They can therefore be empioyed by the exhaust
dyeing method at low dyeing temperatures and require only short steaming times in the
pad-steam method. The degrees of fixing are high and the unfixed portions can easily be
washed off, the difference between the degree of exhaustion and degree of fixing being
remarkably small, i.e. the soaping loss being very low. The dyes according to the invention
and, in particular, the dye mixtures according to the invention are also particularly suitable
for printing, in particular on cotton, but also for printing nitrogen-containing fibres, for
example wool or silk, or blend fabrics which comprise wool or silk.

The dyeings and prints produced with the dyes according to the invention have a high
colour strength and a high fibre-dye bond stability both in the acidic and in the alkaline
range, and furthermore a good fastness to light and very good wet fastness properties,
such as fastness to washing , water, seawater, crossdyeing and perspiration, as well as a
good fastness to pleating, fasthess to ironing and fastness to rubbing.. -

The following examples serve to illustrate the invention. Temperatures are stated in degrees
Celsius, parts are parts by weight and the percentage data are based on percentages by
welight, unless noted otherwise. Parts by weight bear the same relation to parts by volume
as the kilogram to the litre.

Example 1: Preparation of the compound of the formula
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19 parts of cyanuric chioride and 5 parts of disodium hydrogen phosphate are thoroughly
mixed vigorously in 50 parts of ice/water, with the addition of a wetting agent, ata
temperature of 0°C for 15 minutes. A neutral solution of 32 parts of 1-amino-8-naphthol-
3,6-disulfonic acid in 300 paris of water is added dropwise such that the reaction mixture
does not exceed a pH of 3. When the addition has ended, the mixture is kept at pH 3 and
0°C for a further two hours with sodium hydroxide solution.

Exampte 2: Diazotization of 2-(4-aminophenylsulfonyfjethyl hydrogen sulfate.

28 parts of 2-{4-aminophenylisulfonyljethyl hydrogen sulfate are suspended in 300 parts of
water and dissolved at pH 6 with saturated sodium carbonate solution, the solution is cooled
to 0°C, 7 parts of sodium nitrite, 50 parts of ice and 30 parts of concentrated hydrochloric
acid are added and diazotization is carried out for 2 hours. Thereafter, excess nitrite is
destroyed with a little sulfamic acid.

Example 3: Preparation of the compound of the formula

The reaction mixture prepared according to Example 2 is added to the reaction mixture
prepared according to Example 1 in the course of about 30 minutes, and the pH is raised to
4.5 in the course of 3 hours with saturated sodium acetate solution and the temperature is

kept between 0 and 5°C.



-11 -

Example 4: Diazotization of 2-(4-amino-3,6-dimethoxyphenylisulfonyljethyl hydrogen suifate.
The procedure described in Example 2 is followed, except that an equivalent amount of
2-(4-amino-3,6—dimethoxyphenylsu!fonyl)ethyl hydrogen sulfate is used instead of the 28
parts of 2-(4-aminophenylsulfonyl)ethyl hydrogen sulfate.

Example 5: Preparation of the compound of the formula
o 0
N OCH, |
HO,SO/\/SIZ OH Hn’kn')\a @®)
N

The reaction mixture prepared according to Example 4 is added to the reaction mixture
prepared according to Example 1 in the course of about 30 minutes, and the pH is raised to
4.5 in the course of 3 hours with saturated sodium acetate solution and the temperature is
kept between 0 and 5°C.

Example 8: 5 parts of N-(2-hydroxyethyl)ethylenediamine in 50 parts of water are added to
the reaction mixtura obtained according to Example 3 and comprising the compound of the
formula {7) such that the pH does not rise above 8.5. When the addition has ended, the
mixture is heated to a temperature of 25 to 30°C and the pH is kept at 8.5 for two hours with
sodium hydroxide solution. Subsequent neutralization with dilute hydrochloric acid, reverse
osmosis and evaporation in vacuo lead to the compound of the formula
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which dyes cotton in a red shade with good all-round properties.
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Example 6a: 5 parts of N-{2-hydroxyethyl)ethylenediamine in 50 parts of water are added
to the reaction mixture obtained according to Example 3 and comprising the compound of
the formuia (7} such that the pH does not rise above 8.5. When the addition has ended, the
mixture is heated to a temperature of 25 to 30°C and the pH is kept at 8.5 for two hours and
at 11 for 20 minutes with sodium hydroxide solution. Subsequent neutralization, reverse
osmosis and evaporation in vacuo lead to the compound of the formula
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which dyes cotton in a red shade with good all-round properties.

Example 7: The procedure described in Example 6 is followed, except that an equivalent
amount of 2-hydroxy-1,3-diaminopropane is used instead of N-{2-
hydroxyethyllethylenediamine, affording a dye of the formula

¢l HOS SO,H
o5 . L
AL '

NH”\T/’\NH N _NH OH o~ OSOH

{ VA
OH 0’ o)

which dyes cellulose in a red shade with good all-round properties.

Example 8: The procedure described in Example 6 is followed, except that an equivalent
amount of N-(2-hydroxyethyl)propylenediamine is used instead of N-(2-hydroxyethyl)-
ethylenediamine, affording a dye of the formula
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which dyes cellulose in a red shade with good all-round properties.
Example 9: The procedure described in Example 6 is followed, except that an equivalent

amount of 1,8-diamino-3,6-dioxaoctane is used instead of N-(2-
hydroxyethyl)ethylenediamine, affording the dye of the formula
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which dyes cellulose in a red shade with good all-round properties.

Example 10: 5 parts of N-hydroxyethylethylenediamine in 50 parts of water are added to the
reaction mixture prepared according to Example 5 and comprising the compound of the
formuta (8) such that the pH does not rise above 8.5. When the addition has ended, the
mixture is heated to a temperature of 25 to 30°C and the pH is kept at 8.5 for 2 hours and at
11 for 20 minutes with sodium hydroxide solution. The pH is then brought to 7 with dilute
hydrochioric acid; subsequent reverse osmosis and evaporation in vacuo lead to the
compound of the formula
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which dyes cellulose in a red shade with good all-round properties.
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Examples 11-17: The following compounds, each of which dyes cotton with good all-round
properties, can be prepared in a manner analogous fo that desctibed in Examples 6 and 10.
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Example 18: A neutralized solution of 42 parts of N-(2-hydroxyethyl)ethylenediamine in 200
parts of water is added to the reaction mixture prepared according to Example 3, while
cooling with ice, such that the pH does not exceed 5.5. The pH is kept constant at 5.5 with
dilute aqueous sodium hydroxide solution until the reaction has ended. The condensation
product is precipitated by addition of potassium chioride. The precipitate, which comprises
the compound of the following formula
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as the main component, is filtered off, washed with saturated potassium chioride sotution
and dried in vacuo at 40°C.

Example 19: The procedure described in Example 18 is followed, except that an equimolar
amount of 2-hydroxy-1,3-diaminopropane is used instead of 42 parts of N-(2-
hydroxyethyl}sthylenediamine, affording the compound of the formula

Example 20: The procedure described in Example 18 is followed, except that an equimolar
amount of N-(2-hydroxyethyljpropylenediamine is used instead of 42 parts of
N-{2-hydroxysthyl)ethylenediamine, affording the compound of the formula
al
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Example 21: 83 parts of the compound from Example 18 are added to a reaction mixiure
prepared as described in Example 5 and a condensation reaction is carried out at room
temperature and a pH of 8.5 to give the dye of the following formula
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which, after neutralization, reverse osmosis and evaporation in vacuo, is obtained as a red-
brown powder.
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Examples 22 to 26: 81 parts of the compound from Example 19 are used and the
condensation reaction with the reaction mixture from Example 5 is carried out in the same
manner as described in Example 21. The dye of the formula
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is thus obtained.

84 parts of the compound from Exampie 20 are used and the condensation reaction with
the reaction mixture from Example 5 is carried out in the same manner as described in

Example 21. The dye of the formula
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is thus obtained.

The dyes of the formulae
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can be obtained in an analogous manner.

Example 27: 14 paris of cyanuric fluoride are added dropwise at a temperature of 0 to 2°C
to a neutral solution of 50 parts of 7-amino-4-hydroxy-3-(4-methoxy-2-
sulfophenylazo)naphthalene-2-sulfonic acid and 5§ parts of disodium hydrogen phosphate in
500 parts of water. The pH is kept constant here at 5.5 by addition of aqueous sodium
hydroxide solution. When the reaction has ended, a suspension of 83 parts of the
compound prepared in Example 18 in 400 parts of water is added to this reaction mixture
and the pH is raised to and kept at 8.5 with sodium hydroxide solution. When the
condensation has ended, the temperature is increased to 30°C and the pH is raised to 11
and kept at 11 for 20 minutes by addition of sodium hydroxide solution. The reaction
mixture is neutralized, largely desalinated by reverse osmosis and concentrated in vacuo.
The dye of the formula
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is obtained.
Dyeing instructions § 2 parts of the dye obtained according to Example 6 are dissolved in

400 parts of water; 1600 parts of a solution which comprises 53 g of sodium chioride per
litre are added. 100 parts of cotton fabric are introduced into this dyebath at 40°C. After 45
minutes, 100 parts of a solution which comprises 16 g of sodium hydroxide and 20 g of
calcined sodium carbonate per litre are added. The temperature of the dyebath is kept at
40°C for a further 45 minutes. Thereafter, the dyed goods are rinsed, soaped at the boil for
a quarter of an hour with a nonionic detergent, rinsed again and dried.

Dyeing instruetions Il 2 parts of the reactive dye obtained according to Example 10 are
dissolved in 400 parts of water; 1500 parts of a solution which comprises 53 g of sodium
chloride per litre are added. 100 parts of a cotton fabric are introduced into this dyebath at
35°C. After 20 minutes, 100 parts of a solution which comptrises 16 g of sodium hydroxide
and 20 g of calcined sodium carbonate per litre are added. The temperature of the dyebath
is kept at 35°C for a further 15 minutes. Thereafter, the temperature is increased to 60°C in
the course of 20 minutes. The temperature is kept at 60°C for a further 35 minutes.
Thereafter the goods are rinsed, soaped at the bolil for a quarter of an hour with a nonionic
detergent, rinsed again and dried.

Dyeing instructions i1l 8 parts of the reactive dye obtained according to Example 10 are
dissolved in 400 parts of water; 1400 parts of a solution which comprises 100 g of sodium
sulfate per litre are added. 100 parts of a cotton fabric are introduced into this dyebath at
25°C, After 10 minutes, 200 parts of a solution which comprises 150 g of trisodium
phosphate per litre are added. Thereafter, the temperature of the dyebath is increased to
60°C in the course of 10 minutes. The temperature is kept at 60°C for a further 80 minutes.
Thereafter the goods are rinsed, soaped at the boil for a quarter of an hour with a nonionic

detergent, rinsed again and dried.

Dveing instructions IV 4 parts of the reactive dye obtained according to Example 6 are
dissolved in 50 parts of water. 50 parts of a solution which comprises 5 g of sodium
hydroxide and 20 g of calcined sodium carbonate per litre are added. A cotton fabric is
padded with the resuiting solution such that it increases by 70% of its weight, and is then
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wound onto a batching roller. The cotton fabric is kept at room temperature in this way for 3
hours. Thereatter, the dyed goods are rinsed, soaped at the boil for a quarter of an hour
with a nonionic detergent, rinsed again and dried.

Dyeing instructions V 6 parts of the reactive dye obtained according to Example 6 are
dissoived in 50 parts of water. 50 parts of a solution which comprises 16 g of sodium
hydroxide and 0.04 fitre of water-glass (38°Bé) per litre are added. A cotton fabric is padded
with the resulting solution such that it increases by 70% of its weight, and is then wound
onto a batching roller. The cotton fabric is kept at room temperature in this way for 10
hours. Thereafter, the dyed goods are rinsed, soaped at the boil for a quarter of an hour
with a nonionic detergent, rinsed again and dried.

Dyeing instructions Vi 2 parts of the reactive dye obtained according to Example 10 are
dissolved in 100 parts of water with the addition of 0.5 part of sodium
m-nitrobenzenesulfonate. A cotton fabric is impregnated with the resutting sotution such that
it increases by 75% of its weight, and is then dried. The fabric is then impregnated with a
solution, warmed to 20°C, which comprises 4 g of sodium hydroxide and 300 g of sodium
chloride per litre and squeezed off to a weight increase of 75%, and the dyeing is then
steamed at 100 to 120°C for 30 seconds, rinsed, soaped for a quarter of an hour in 2 0.3%
boiling sotution of a nonionic detergent, rinsed and dried.

Dyeing instructions Vil 0.1 part of the dye according to Example 6 are dissolved in 200
parts of demineralized water, and 0.5 part of Glauber’s salt, 0.1 part of a levelling agent and
0.5 part of sodium acetate are added. The mixture is then brought to pH 5.5 with 80% acetic
acid. The dyebath is heated to 50°C for 10 minutes, and 10 paris of a woollen fabric are
then added. The bath is heated to 100°C in the course of about 50 minutes and dyeing is
carried out at this temperature for 60 minutes. Thereafter, the bath is allowed to cool to
90°C and the dyed goods are removed. The woollen fabric is rinsed with hot and cold water,
subsequently spun and dried. A brilliant dyeing which has very good light and wet fastness
properties is obtained.

Printing instructions { 3 parts of the reactive dye obtained according to Example 6 are
sprinkled, with rapid stirring, into 100 parts of a stock thickener comprising 50 parts of 5%
sodium alginate thickener, 27.8 parts of water, 20 parts of urea, 1 part of sodium
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m-hitrobenzenesulfonate and 1.2 parts of sodium bicarbonate. A cotton fabric is printed with
the printing paste thus obtained and dried and the resuiting printed material is steamed in
saturated steam at 102°C for 2 minutes. The printed fabric is then rinsed, if appropriate
soaped at the boil and rinsed again, and then dried.

Printing instructions Il 5 paris of the reactive dye obtained according to Example 8 are
sprinkled, with rapid stirring, into 100 parts of a stock thickener comprising 50 parts of 5%
sodium aiginate thickener, 36.5 parts of water, 10 parts of urea, 1 part of sodium
m-nitrobenzenesulfonate and 2.5 parts of sodium bicarbonate. A cotton fabric is printed with
the printing paste thus obtained, the stability of which meets industriai requirements, and
dried and the resulting printed material is steamed in saturated steam at 102°C for 8
minutes. The printed fabric is then rinsed, if appropriate soaped at the boil and rinsed again,
and then dried.
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WHAT IS CLAIMED IS: - ]

0 g

1. A compound of the formula

e o 5

{SOH),
(¢
B8 (1)
N=N R/
l N
(Y"oas)o_a N > |
N
HOSS (SOSH}Q j/
X
in which B is a bridge member of the formula
- NR; - {alk} - NRs - (2a) or
- NR; - {alk’ -O); - (alk’) - NRy' - (2b) or
T
— NH{'__ (alk) o NRZ’ _ (20) .

{R). Is n identical or different radicals from the group consisting of C,-C.alkyl, C,-Caalkoxy,
halogen and sulfo and

(R} is m identical or different radicals from the group consisting of C,-C.alkyl, C,-Ciatkoxy,
halogen and sulfo,

n and m independently of one another are each the number 0, 1 or 2,

Ry, R¢, Rz and Ry’ independently of one another are each hydrogen or substituted or
unsubstituted C,-C,alkyl,

R; is C;-Csalkyl which is substituted by hydroxyl,

R4 is hydrogen or C,-C,alkyl,

(alk) is straight-chain or branched C»-C.alkylene and (alk’) is straight-chain or branched
C.-Cyalkylene,
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X and Xz independently of one another are each halogen, 3-carboxypyridin-1-yl or
3-carbamoylpyridin-1-yi,

Y and Y’ independently of one another are each vinyl or a radical -CHz-CH,-U and
U is a leaving group, and

p and q independently of one another are each the number 0 or 1 and

r is the number 1, 2 or 3.

2. A compound according to claim 1, in which
{(R) and (R") independently of one another are each 0, 1 or 2 identical or different radicals
from the group consisting of methyl, methoxy and sulfo.

3. A compound according to claims 1 or 2, in which
X; and X, are identical and are each chlorine or fluorine, preferably chlorine.

4. A compound according to any one of claims 1 to 3, in which
R, and Ry’ are identical and are each hydrogen or C+-Csalkyl.

5. A compound according to any one of claims 1 to 4, in which
p and q are each the number 1.

6. A compound according to any one of claims 1 to 5, in which

X; and Xz are identical and are sach chiorine,

R; and Ry’ are identical and are each hydrogen, methyl or ethyl,

{R)» and (R}, are identical and are each 0, 1 or 2 identical or different radicals from the
group consisting of methyl, methoxy and sulfo, '

Y and Y’ are identical and are each vinyl or B-sulfatoethyt and

p and q are each the number 1.

7. A compound according to any one of claims 1 to 6, in which

B is a radical of the formulae (2a}, (2b} or {2c) defined above, in which
{alk) is straight-chain or branched C,-Cealkylene,

(alk’) is 1,2-ethylene,

r is the number 2 or 3,
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R: and R’ are each hydrogen,
Rs is monohydroxy-substituted C-Caalkyl and
R, is hydrogen.

8. A compound according to any one of claims 1 o 7, in which
B is a radical of the formula {2a).

9. A compound according to any one of claims 1 to 8, in which
B is a radical of the formula (2a) defined in claim 1, in which
R.is hydrogen,

(alk) is straight-chain or branched C»Calkylene and

Rs Is monohydroxy-substituted C,-Cqalkyl.

10. A compound according to claim 1, of the formula

. L

)@} ;i “““”—*\‘
N=N
B (1a),

(R
g NTN
oo [

in which X; and X, are identical and are each chlorine,

R: and Ry’ are each hydrogen,
{R). and (R, are identical and are each 0, 1 or 2 identicai or different radicals from the

group consisting of methyl, methoxy and sulfo,
Y and Y are identical and are each vinyl or B-sulfatoethyt and

8 is a radical of the formula
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-NR; - (alk) - NRs - (2a)

in which R; is hydrogen,
(alk) is straight-chain or branched C,-Catkylene and
Rs is monohydroxy-substituted C,-Caalkyl.

11. A compound according to claim 10, in which
B is the radical -NH-CH;CHx-N(CH;CH;OH)-. -

12. A process for the preparation of a compound of the formula (1) according to claim 1,
which comprises reacting in each case about 1 molar equivalent of a compound of the

formula
(R)n (R')m
@,Nﬂz (3a), NH, (30),
HO ) HO
! :
b @ O w
HOSS (SOaH)p HOSS (so SH)q
I\ I

N (sa), )
)(1/k\,\EJ\)g A

and H-B-H (6),

in which B, (R)n, (R)m: By, Rt, Xs, X2, Y, p and q are each as defined above,

with one another in any sequence.
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13. The use of a compound of the formula (1) according to any one of claims 1 to 11 for
dyeing or printing fibre materiails containing hydroxyl groups or containing nitrogen.

14. The use according to claim 13, wherein cellulosic fibre materials, in particular fibre
materials containing cotton, are dyed or printed.



