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Reactive dyes. their preparation and 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 with reactive dyes has recently led to increased demands on the 

quality of the dyeings and the economy of the dyeing process. As a result, there is still a 

need for novel reactive dyes having improved properties, especially in terms of application. 

Nowadays the reactive dyes used for dyeing must have sufficient substantivity and 

simultaneously their unfixed portions must be easy to wash off. Moreover, they should give 

a high coloristic yield and possess high reactivity, while providing in particular dyeings 

having high degrees of fixation. The known dyes do not meet these requirements in all their 

properties. 

Accordingly, the object of the present invention is to find novel, improved reactive dyes for 

dyeing and printing fibre materials which to a great extent possess the qualities 

characterized above. The novel dyes should be distinguished, in particuhar, by high degrees 

of fixation and high stabilities of the fibre/dye bond and furthermore the portions which do 

not become fixed on the fibre should be easy to wash off. Moreover, they should produce 

dyeings having good general fastness properties, for example light and wet fastness 

properties. 

It has been found that this object is substantially achieved by means of the novel reactive 

dyes defined below. 

The present invention provides compounds of the formula 

(1 ), 

., ·~ .. · 
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in which one of the variables X1 and X2 is hydroxyl and the other is amino, 

01 is a radical of the formula 

0 
II 

Z-C-HN 

0 2 is a radical of the formula 

(2) and 

(3) 

R and R', independently of one another, are each hydrogen or substituted or unsubstituted 

C1-C4alkyl, 

R1 and R2, independently of one another, are each hydrogen, sulfa, C1-C4alkyl, C1-C4alkoxy 

or halogen, 

Rs is a fibre-reactive radical of the formula 

-SOz-Y 

-CONH-(CH2)n-S02-Y 

-NH-CO-Z 

(4a), 

(4b) or 

{4c), 

X is halogen or substituted or unsubstituted pyridinyl, 

Y is vinyl or a radical -CH2-CH2-U and U is a leaving group, 

Z is a group-CHT-CH2T or -CT=CH2 and Tis bromine or chlorine and 

n is an integer from 1 to 6. 

A substituted or unsubstituted C1-C4alkyl R or R' can be, for example, methyl, ethyl, n- or 

isopropyl or n-, sec-, tart- or isobutyl, each of which is unsubstituted or substituted, for 

example by hydroxyl, sulfa, sulfate, carboxyl, cyano, halogen, CrC4alkoxycarbonyl or 

carbamoyl. 
i' 
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Rand R', independently of one another, are each preferably hydrogen or unsubstituted or 

hydroxyl-substituted CrC4alkyl, particularly preferably hydrogen, methyl or ethyl, and most 

preferably hydrogen. 

R1 is preferably hydrogen, methyl, methoxy or sulfa, particularly preferably hydrogen or 

sulfa and most preferably sulfa. 

R2 is preferably hydrogen, sulfa, methyl or methoxy, and particularly preferably hydrogen or 

methoxy. 

T is preferably bromine. 

A substituted or unsubstituted pyridinyl radical X is, for example, pyridin-1-yl, 3-

carboxypyridin-1-yl or 3-carbamoylpyridin-1-yl. X is preferably halogen, for example fluorine, 

chlorine or bromine, particularly preferably fluorine or chlorine, and most preferably chlorine. 

In a radical -CH~CH2-U as Y, the leaving group U can be, for example, -Cl, -Br, -F, -OSOsH, 

-SSOsH, -OCO-Ct-:fs OPOsH2, -OCO-CsHs, OS02-CrC4alkyl or -OS02-N(C1-C4alkyl)2. 

Preferably, U is a group of the formula -Cl, -OSOsH, -SSOsH, -OCO-CHs, -OCO-CsHs or 

-OPOsH2, in particular -Cl or -OSOsH and particularly preferably -OSOsH. 

Y is preferably vinyl, p-chloroethyl, (3-sulfatoethyl, (3-thiosulfatoethyl, (3-acetoxyethyl, 

p-phenoxyethyl or p-phosphatoethyl, and particularly preferably p-sulfatoethyl or vinyl. 

n is preferably 2, 3 or 4, particularly preferably 2 or 3, and most preferably 2. 

Rs is preferably a fibre-reactive radical of the formula (4a) as defined above. 

Radical D1 preferably has the formula 

liiii1WHf. 



Z-C-HN 
II 
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(2a) or 
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Z-C-HN 
II 
0 

(2b) 

in which m is O or 1 and Z has the abovementioned meanings and preferences. 01 is 

particularly preferably a radical of the formula (2a) and most preferably a radical of the 

formula (2a) in which Z is bromine and m is 0. 

Radical 02 preferably has the formula 

(3a), 

in which R1 is hydrogen or preferably sulfo, Xis fluorine or preferably·1;hlorine, R2 is 

hydrogen, methoxy or sulfa, and Y is vinyl or ~sulfatoethylsulfonyl. 

A preferred sub-group of compounds according to the invention are those of the formula 

(1a), 

in which 01 and D2 have the above-mentioned meanings and preferences and the second 

sulfa group is bonded to the 4-position or preferably to the 3-position of the 1-amino-8-

hydroxy- naphthalene ring. 

A further preferred sub-group of compounds according to the invention are those of the 

formula 
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(1b), 

in which D1 and D2 have the above-mentioned meanings and preferences and the second 

sulfo group is bonded to the 4-position or preferably to the 3-position of the 1-amino-8-

hydroxy- naphthalene ring. 

The compounds of the formula (1) or (1 a) or (1 b) contain at least three and preferably at 

least four sulfa groups, each of which is either present in the form of its free acid or 

preferably as a salt thereof. Examples of suitable salts include alkali metal salts, alkaline 

earth metal salts or ammonium salts, salts of an organic amine or mixtures thereof. 

Examples include sodium salts, lithium salts, potassium salts or ammonium salts, the salt of 

mono-, di- or triethanolamine or sodium/lithium mixed salts or sodium/lithium/ammonium 

mixed salts. 

The present invention furthermore provides a process for preparing reactive dyes of the 

formula (1), which comprises reacting about 1 mole equivalent each of a compound of the 

formula 

(Sa) 

(Sb) and 

(6), 

with one another by diazotization and coupling in any order, D1, D2, X1 and~ each being as 

defined above. 
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DiazQtization of the compounds of the formulae (5a) and (5b) is done in the usual manner, 

for example by diazotizing the compound of the formula (7) in a mineral acid solution, for 

example in hydrochloric acid solution, with a nitrite, for example sodium nitrite, at low 

temperature, for example at O to 5°C. 

Coupling of the diazotized compounds of the formulae (5a) and (5b) with the compound of 

the formula (6) is likewise done in a manner known per se, advantageously by coupling 

them in a neutral to slightly acidic medium, for example at pH 3 to 7 and preferably at pH 5 

to 6.5, and low temperatures, for example Oto 30°C, in succession onto the dicoupling 

coupling component. 

The compounds of the formulae (Sa), (Sb) and (6) are known or can be prepared 

analogously to known compounds. In the case of introducing a pyridinyl radical X, its 

introduction is usually carried out after a condensation reaction of the corresponding 

cyanuric halides. 

The dyes according to the invention are fibre-reactive. Fibre-reactive compounds are 

understood as meaning compounds which are capable of reacting with the hydroxyl groups 

of cellulose, the amino, carboxyl, hydroxyl or mercapto groups in wool and silk or with the 

amino and, if present, carboxyl groups of synthetic polyamides to give covalent chemical 

bonds. 

The dyes according to the invention are suitable for dyeing and printing a wide range of 

materials, such as hydroxyl-containing or nitrogen-containing fibre materials. Examples 

include silk, leather, wool, polyamide fibres and polyurethanes, and in particular cellulose­

containing fibre materials of any type. Examples of such cellulose-containing fibre materials 

are natural cellulose fibres, such as cotton, linen and hemp, and also cellulose itself and 

regenerated cellulose. The dyes according to the invention are also suitable for dyeing or 

printing hydroxyl-containing fibres contained in blended fabrics, for example cotton blends 

with polyester fibres or polyamide fibres. The dye mixtures according to the invention and 

the dyes according to the invention are suitable in particular for dyeing or printing cellulose­

containing fibre materials. Moreover, they can be used for dyeing or printing natural or 

synthetic polyamide fibre materials. 
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The dyes according to the invention can be applied to the fibre material and fixed on the 

fibre in various ways, in particular in the form of aqueous dye solutions and printing pastes. 

They are not only suitable for dyeing by the exhaust method but also for dyeing by the pad­

dyeing method, according to which the goods are impregnated with aqueous, salt-free or 

salt-containing dye solutions and the dyes are fixed after an alkali treatment or in the 

presence of alkali, if desired with exposure to heat, or by storing them at room temperature 

for several hours. After fixing, the dyeings or prints are thoroughly rinsed with cold and hot 

water, if desired with the addition of an agent acting as a dispersant and promoting the 

diffusion of the unfixed portions. 

The dyes according to the invention are distinguished by high reactivity, good fixation 

properties und excellent build-up properties. Accordingly, they can be used for dyeing by 

the exhaust method at low dyeing temperatures and require only short steaming times in 

the pad-steam method. The degrees of fixation are high, and the unfixed portions can be 

easily washed off, the difference between the degree of exhaustion and the degree of 

fixation 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 suitable 

in particular for printing, especially on cotton, but likewise also for printing nitrogen­

containing fibres, for example those made of wool or silk, or blended fabrics containing wool 

or silk. 

The dyeings and prints produced by the dyes according to the invention exhibit a high 

colour strength and a high stability of the fibre/dye bond, not only in the acid but also in the 

alkaline region, furthermore good light fastness and excellent wet fastness properties, such 

as wash, water, sea water, cross-dyeing und perspiration fastness properties, and also 

good pleating fastness, hot-press fastness and rubbing fastness. 

The examples which follow are intended to illustrate the invention. Temperatures are given 

in degrees centigrade, parts are parts by weight, and percentages are per cent by weight 

unless stated otherwise. Parts by weight relate to parts by volume as the kilogram relates to 

the litre. 
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Example 1: 

(i) 40 parts of 5-(2,3-dibromopropionylamido)aniline-2-sulfonic acid are suspended in 400 

parts of water, and 7 parts of sodium nitrite, 50 parts of ice and 30 parts of cone. 

hydrochloric acid are added, and the resulting mixture is stirred for three hours. Excess 

nitrite is then destroyed, and a neutral solution of 32 parts of 1-amino-8-naphthol-3,6-

disulfonic acid in 300 parts of water is added dropwise at such a rate that the pH does not 

exceed 2.5. The pH of the reaction mixture is raised to 4 with dilute sodium acetate solution 

over a period of two hours while allowing the temperature to rise to 15°C. After coupling is 

complete, reaction mixture 1 is obtained which contains the compound of the following 

formula: 

CCS03H NH OH 

t 1 N~N&l 2~ I -NH I 

Br HOS~~· SOH 
3 3 

(ii) 19 parts of cyanuric chloride are thoroughly blended for 15 minutes with 50 parts of 

ice/water and 5 parts of disodium hydrogen phosphate with the addition of a wetting agent. 

28 parts of 2-(4-aminophenylsulfonyl)ethyl hydrogen sulfate are added in portions to this 

suspension. After that, the pH is maintained at 4 for another two hours by addition of dilute 

sodium hydroxide solution. After condensation is complete, the mixture is warmed to room 

temperature, the pH is increased to 5.5, and a neutral solution of 17 parts of 

2,4-diaminobenzenesulfonic acid in 200 parts of water is added dropwise. Until the end of 

the reaction, a pH of 5.5 is maintained. The reaction mixture is cooled to 0°C, 7 parts of 

sodium nitrite, 50 parts of ice and 30 parts of cone. hydrochloric acid are added, and the 

resulting mixture is vigorously stirred for two hours. Excess nitrite is then destroyed with a 

small amount of sulfamic acid (reaction mixture 2). 

(iii) Reaction mixture 1 is introduced at a pH of 6.5 and an internal temperature of 5°C, and 

then reaction mixture 2 is slowly added dropwise while maintaining the pH between 6.5 and 

7 with dilute sodium hydroxide solution. After coupling is complete, the mixture is subjected 

to reverse osmosis, and the resulting solution is evaporated in vacuo to give the dye of the 

formula 
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which dyes cotton in a navy hue having good general fastness properties. 

Example 2: 

The procedure as described in steps (i) and (ii) of Example 1 is repeated. This is followed 

by introduction of reaction mixture 1 at a pH of 6.5 and an internal temperature of 5°C and 

slow dropwise addition of reaction mixture 2 while maintaining the pH between 6.5 and 7 

with dilute sodium hydroxide solution. After coupling is complete, the reaction mixture is 

heated to an internal temperature of 30°C, stirred at pH 11 for 15 minutes and then 

neutralized with dilute hydrochloric acid. It is then subjected to reverse osmosis, and the 

resulting solution is evaporated in vacuo to give the dye of the formula 

which dyes cotton in a navy hue having good general fastness properties. 

Example 3: 

The procedure of Example 1 is repeated, except that, additionally, the reaction mixture 

obtainable by step (i) of Example 1 is stirred at a temperature of 40°C and a pH of 9 for 

15 minutes to give the dye of the formula 

which dyes cotton in a navy hue having good general fa~tness properties. 

Examples 4-16: The compounds of the formula 

11ii1iiilii 
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in which D2 is as defined below can be prepared by repeating Example 2. 

Example No. D2 m 

H03S 

4 ~ a SO,<:H=CH, 0 

,l -6 N=--" N :;;.- I 

NH~NJL-NH ~ . 

HO S ~C=HC-802 
3 I 

5 ~ a ~-~ 0 )_ --6 N=--" N :;;.-

NH~N~NH ::-.... I 

H03S 

6 ~ Cl NH.CO-CB<=CH, 0 ,l --&SO,H N=--" N ::;..-

NH~NJL-NH ~ I 

7 :q Cl 0 ~ H3CO S02-CH=CH2 

N=--" N -U 
. NH~ Jl--NH ::-.... I 

N OCH 
3 

8 :q Cl 0 
)_ H,C~SO,-CH•CH, 

N=--" N :;;.-

NH~ Jl--NH ::-.... I 
N CH 

3 
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9 0 

10 1 

11 1 

12 1 

13 1 

14 1 

15 1 
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16 1 

Examples 17-30: The compounds of the formula 

in which D2 is as defined below can be prepared by repeating Example 2. 

Example No. m 

17 0 

18 0 

19 0 
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20 0 

21 0 

22 0 

23 0 

24 1 

25 1 

26 1 
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HO~ 

27 ~ Cl NH-00-C....,.., 1 ~ -&SO,H N:;." N :;;.--

NH----4:. Jl---NH ::-... I 
N 

28 :q Cl 1 ~ H,00-:0SO,-cH•CH, N:;." N 7 

NH~ Jl---NH ::-... I 
N OCHa -

29 :q Cl 1 ~ H3CO S02-CH=CH2 

N:;." N -:0 NH~ Jl---NH :::-... I 
N CHa 

30 :q Cl 1 ~ H3CO 

N:;."N ~ NH~ Jl---NH ::-... I 
N 802-CH=C~ 

Dyes of Examples 4 to 30 which in each case contain a group of the formula 

-NH-CO-CH(Br)-CH2Br instead of the group of the formula -NH-CO-C(Br)=CH2, and 

a group of the formula -S02-CH2CH2-0SOaH instead of the group of the formula 

-SC>.!-CH=CH2, if present in the dyes, and 

a group of t~e formula -CONH-(CH2)z-SOz-CH2CHz-OSOaH instead of the group of the 

formula -CONH-(CH2)z-S02-CH=CH2, if present in the dyes, 

can be obtained by repeating the procedure of Example 1. 

Dyes of Examples 4 to 30 which contain a group of the formula -S02-CH2CH2-0SOaH 

instead of the group of the formula -S02-CH=CH2, if present in the dyes, and 

a group of the formula -CONH-(CH2)2-S02-CH2CH2-0SOaH instead of the group of the 

formula -CONH-(CH2)2-S02-CH=CH2, if present in the dyes, and, 

in the radical D2, a group of the formula -NH-CO-CH(Br)-CH2Br instead of the group of the 

formula -NH-CO-C(Br)=CH2, if present in the radical D2 of the dyes, 

can be obtained by repeating the procedure of Example 3. 
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Example31: 

(i) 31 parts of 2-(3-amino-4-methoxyphenylsulfonyl)ethyl hydrogen sulfate are made into a 

slurry with 200 parts of water and 5 parts of disodium hydrogen phosphate at 0°C with the 

addition of a wetting agent. The pH of the resulting slurry is brought to 4 with dilute sodium 

hydroxide solution, and 19 parts of cyanuric chloride are added in portions, and the pH is 

kept constant at 4 for the duration of the reaction. The mixture is then warmed to 15°C, and 

a neutral solution of 17 parts of 2,4-diaminobenzenesulfonic acid in 200 parts of water is 

added dropwise, while raising the pH to 5.5 and maintaining it there. The reaction mixture is 

cooled to 5°C, 50 parts of ice and 30 parts of cone. hydrochloric acid are added, followed by 

dropwise addition of 25 parts of 28% sodium nitrite solution, and the resulting mixture is 

stirred at 5°C for two hours. After diazotization, excess sodium nitrite is destroyed with 

sulfamic acid, after which a neutral solution of 32 parts of 1-amino-8-naphthol-3,6-disulfonic 

acid in 300 parts of water is added dropwise at such a rate that the pH of the reaction 

mixture remains below 2.5. The pH is then raised to 6.5, first with dilute sodium acetate 

solution and then with dilute sodium hydroxide solution. This gives reaction mixture 3 which 

contains the compound of the following formula 
HO;iSO 

lS~O Cl 

A N~N ~SO:fi NH2 OH 

VNH~N.JlNH~N~N~ 
OCH3 HO;iS~SO H 

3 • 

(ii) 40 parts of 5-(2,3-dibromopropionylamido)aniline-2-sulfonic acid are suspended in 400 

parts of water, the resulting suspension is diazotized according to Example 1, and the 

resulting diazonium salt solution is added dropwise at pH 6.5 to reaction mixture 3 prepared 

above. After the reaction is complete, the reaction mixture is heated to 30°C, stirred at pH 

11 for 15 minutes, neutralized and desalted by reverse osmosis. Removal of the solvent 

under reduced pressure gives the compound of the formula 
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which dyes cotton in deep blue shades having good general fastness properties. 

Example32: 

The procedure as described in Example 31 is repeated, except that in step (ii) of Example 
31, the treatment at pH 11, after reaction is complete, is omitted, to give the compound of 
the formula 

which dyes cotton in deep blue shades having good general fastness properties. 

Example33: 

The procedure as described in Example 31 is repeated, except that, additionally, the 
reaction mixture obtainable by step 0) of Example 31 is stirred at a temperature of 30°C and 
a pH of 11 for 15 minutes, followed by neutralization, and, in step (ii) of Example 31, the 

treatment at pH 11, after reaction is complete, is omitted, to give the compound of the 
formula 

which dyes cotton in deep blue shades having good general fastness properties. 

1iiii~f 
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Examples 34-46: The compounds of the formula 

S03H 

in which 02 is as defined below can be prepared by repeating Example 31. 

Example No. D2 m 

H03S 

34 ~ " SO,<><-CI\ 0 

~N -6 NH~ Jl.---NH ~ I 
N 

HO S H2C=HC-S02 
3 I 

35 ~ Cl CONH-(CH,), 0 

j_ -6 N,... N ~ 

NH~ Jl-NH ~I 
N 

H03S 

36 ~ Cl NH-C0-CS""'1i, 0 
j_ -&00,H N~ N :;;..-

NH~NJl.---NH ~ I 

37 :q Cl 0 ~ H3CO S02-CH=CH2 

N,... N -U 
NH~ JI-NH ::-... I 

N OCl-f:i · 

38 :q Cl 0 ~ H3CO S02-CH=CH2 

N,... N -U 
NH~ JI-NH ::-... I 

N C~ 



- 18 -

39 0 

40 1 

41 1 

42 1 

43 
H~0/3, Cl -bNH-CO-CBr=C~ 

'/ '\ ),__ ~ SOaH 
- N:-- N I 
NH~ .Jl-NH ::-... 

N 

1 

44 1 

45 1 
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46 1 

Examples 47-60: The compounds of the formula 

in which D2 is as defined below can be prepared by repeating Example 31. 

Example No. m 

47 0 

48 0 

49 0 

50 0 
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51 0 

52 0 

53 0 

54 1 

55 1 

56 1 

57 1 
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58 :q a 1 ~ HsCO S02-CH=CH2 

N~N ~ NH~ Jl--NH ~ I 
N OCHs 

59 :q a 1 ~ HsCO S02-CH=CH2 

N~N ~ NH~ Jl--NH ~ I 
N CHs 

60 :q a 1 ~ H3CO 
N~ N _J::) 

NH~ Jl--NH ~ I 
N 802-CH=Cfi:i 

Dyes of Examples 34 to 60 which in each case contain a group of the formula 

-NH-CO-CH(Br)-CH2Br instead of the group of the formula -NH-CO-C(Br)=CH2, and 

a group of the formula -S02-CH2CH2-0SOsH instead of the group of the formula 

-S02-CH=CH2, if present in the dyes, and 

a group of the formula -CONH-(CH2)2-S02-CH2CH2-0SOsH instead of the group of the 

formula -CONH-(CH2)rSOrCH=CH2, if present in the dyes, 

can be obtained by repeating the procedure of Example 32. 

Dyes of Examples 34 to 60 which in each case contain a group of the formula 

-NH-CO-CH(Br)-CH2Br instead of the group of the formula -NH-CO-C(Br)=CH2 bonded to 

the meta or para position relative to the azo bridge can be obtained by repeating the 

procedure of Example 33. 

Dyeing procedure I 

2 parts of the dye obtained according to Example 1 are dissolved in 400 parts of water, and 

1500 parts of a solution containing 53 g of sodium chloride per litre are added. This dyeing 

bath is entered at 40°C with 100 parts of cotton fabric. After 45 minutes, 100 parts of a 

solution containing 16 g of sodium hydroxide and 20 g of calcined sodium carbonate per 

litre are added. The temperature of the dyeing bath is maintained at 40°C for another 45 
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'• 

minutes. The dyed goods are then rinsed, soaped at the boil with a nonionic detergent for a 

quarter of an hour, rinsed again and dried. 

Dveing procedure II 

2 parts of the reactive dye obtained according to Example 2 are dissolved in 400 parts of 

water, and 1500 parts of a solution containing 53 g of sodium chloride per litre are added. 

This dyeing bath is entered at 35°C with 1 00 parts of a cotton fabric. After 20 minutes, 1 00 

parts of a solution containing 16 g of sodium hydroxide and 20 g of calcined sodium 

carbonate per litre are added. The temperature of the dyeing bath is maintained at 35°C for 

another 15 minutes. This is followed by increasing the temperature to 60°C over a period of 

20 minutes. The temperature is maintained at 60°C for another 35 minutes. The dyed goods 

are then rinsed, soaped at the boil with a nonionic detergent for a quarter of an hour, rinsed 

again and dried. 

Dyeing procedure Ill 

8 parts of the reactive dye obtained according to Example 3 are dissolved in 400 parts of 

water, and 1400 parts of a solution containing 100 g of sodium sulfate per litre are added. 

This dyeing bath is entered at 25°C with 100 parts of a cotton fabric. After 1 O minutes, 200 

parts of a solution containing 150 g of trisodium phosphate per litre are added. This is 

followed by increasing the temperature of the dyeing bath to 60°C over a period of 1 O 

minutes. The temperature is maintained at 60°C for another 90 minutes. The dyed goods 

are then rinsed, soaped at the boil with a nonionic detergent for a quarter of an hour, rinsed 

again and dried. 

Dyeing procedure IV 

4 parts of the reactive dye obtained according to Example 1 are dissolved in 50 parts of 

water, and 50 parts of a solution containing 5 g of sodium hydroxide and 20 g of calcined 

sodium carbonate per litre are added. The resulting solution is used to pad a cotton fabric 

such that its weight increases by 70%, and the cotton fabric is wound onto a batching roller. 

It is stored in this form at room temperature for 3 hours. The dyed goods are then rinsed, 

soaped at the boil with a nonionic detergent for a quarter of an hour, rinsed again and dried. 

1iii1IT!Hlf 
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Dyeing procedure V 

6 parts of the reactive dye obtained according to Example 2 are dissolved in 50 parts of 

water, and 50 parts of a solution containing 16 g of sodium hydroxide and 0.04 litre of water 

glass (38°Be) per litre are added. The resulting solution is used to pad a cotton fabric such 

that its weight increases by 70%, and the cotton fabric is then wound onto a batching roller. 

It is stored in this form at room temperature for 1 o hours. The dyed goods are then rinsed, 

soaped at the boil with a nonionic detergent for a quarter of an hour, rinsed again and dried. 

Dyeing procedure VI 

2 parts of the reactive dye obtained according to Example 3 are dissolved in 100 parts of 

water with the addition of 0.5 part of sodium m-nitrobenzenesulfonate. The resulting 

solution is used to impregnate a cotton fabric such that its weight increases by 75%, and 

the fabric is then dried. It is then impregnated with a warm solution at 20°C containing 4 g of 

sodium hydroxide and 300 g of sodium chloride per litre and squeezed off to a liquor pick­

up of 75%. The dyeing is steamed at 100 to 102°C for 30 seconds, rinsed, soaped in a 

0.3% boiling solution of a nonionic detergent for a quarter of an hour, rinsed again and 

dried. 

Dyeing procedure VII 

0.1 part of the dye obtained according to Example 1 is dissolved in 200 parts of deionized 

water, and 0.5 part of Glauber salt, 0.1 part of a levelling agent and 0.5 part of sodium 

acetate are added. The pH is then adjusted to 5.5 with 80% acetic acid. The dyeing bath is 
heated at 50°C for 1 o minutes, followed by addition of 1 o parts of a woollen fabric. It is then 

heated to 100°C over a period of about 50 minutes, and dyeing is carried out at this 

temperature for 60 minutes. The dyeing bath is then allowed to cool to 90°C, and the dyed 

goods are removed. The woollen fabric is rinsed with hot and cold water, spin-dried and 

dried to give a brilliant dyeing exhibiting excellent light and wet fastness properties. 

Printing procedure I 

3 parts of the reactive dye obtained according to Example 1 are sprinkled with rapid stirring 

into 100 parts of a stock thickener containing 50 parts of 5% sodium alginate thickener, 

27.8 parts of water, 20 parts of urea, 1 part of sodium m-nitrobenzenesulfonate and 1.2 

parts of sodium hydrogen carbonate. The printing paste thus obtained is used to print a 

cotton fabric, and the printed fabric obtained is dried and steamed at 102°c in saturated 
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steam for 2 minutes. The printed fabric is then rinsed, and, if desired, soaped at the boil, 

rinsed again and then dried. 

Printing procedure II 

5 parts of the reactive dye obtained according to Example 2 are sprinkled with rapid stirring 

into 100 parts of a stock thickener containing 50 parts of 5% sodium alginate thickener, 

36.5 parts of water, 1 O parts of urea, 1 part of sodium m-nitrobenzenesulfonate and 2.5 

parts of sodium hydrogen carbonate. The printing paste thus obtained, whose stability 

meets the technical requirements, is used to print a cotton fabric, and the printed fabric 

obtained is dried and steamed at 102°C in saturated steam for 8 minutes. The printed fabric 

is then rinsed, and, if desired, soaped at the boil, rinsed again and then dried. 

iii~iilf 
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* C L M S * 

WHAT IS CLAIMED IS: 

1. A compound of the formula 

(1), 

in which one of the variables X1 and X2 is hydroxyl and the other is amino, 

D1 is a radical of the formula 

(2) and 

D2 is a radical of the formula 

(3), 

Rand R', independently of one another, are each hydrogen or substituted or unsubstituted 

C1-C4alkyl, 

R1 and R2, independently of one another, are each hydrogen, sulfa, C1·C4alkyl, C1-C4alkoxy 

or halogen, 

Ra is a fibre-reactive radical of the formula 

-S02-Y 

-CONH-(CH2)n-S02-Y 

-NH-CO-Z 

(4a), 

(4b) or 

(4c), 

X is halogen or substituted or unsubstituted pyridinyl, 

Y is vinyl or a radical -CH2-CH2-U and U is a leaving group, 
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Z is a group -CHT-CH2T or -CT =CH2 and Tis bromine or chlorine and 

n is an integer from 1 to 6. 

2. A compound according to claim 1, wherein X is fluorine or chlorine and Rand R', 

independently of one another, are each hydrogen or CrC4alkyl, in particular hydrogen. 

3. A compound according to claim 1 or 2, wherein R1 and R2, independently of one another, 

are each hydrogen, methyl, methoxy or sulfo. 

4. A compound according to any one of claims 1 to 3, wherein R3 is a fibre-reactive radical 

of the formula {4a) as defined in claim 1. 

5. A compound according to any one of claims 1 to 4, wherein D1 is a radical of the formula 

z-c-HN 
II 
0 

(2a) or 

in which m is O or 1 and Z is as defined in claim 1. 

z-c-HN 
II 
0 

S03H 

(2b) 

6. A compound according to any one of claims 1 to 5, wherein 02 is a radical of the formula 

{3a), 

in which R1 is hydrogen or sulfa, X is fluorine or chlorine, R2 is hydrogen, methoxy or sulfo, 

and Y is vinyl or (3-sulfatoethylsulfonyl. 
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7. A compound according to claim 1 of the formula 

OH 

(1a), 

in which D1 and 02 are as defined in claim 1 and the second sulfo group is bonded to the 

4-position or, preferably, to the 3-position of the 1-amino-8-hydroxynaphthalene ring. 

8. A compound according to claim 1 of the formula 

(1b), 

in which D1 and D2 are as defined in claim 1 and the second sulfo group is bonded to the 

4-position or, preferably, to the 3-position of the 1-amino-8-hydroxynaphthalene ring. 

9. A compound according to claim 7 of the formula (1 a), in which the second sulfa group is 

bonded to the 3-position of the 1-amino-8-hydroxynaphthalene ring and D1 is a radical of 

the formula (2a) as defined in claim 5 and 0 2 is a radical of the formula (3a) as defined in 
claim6. 

10. A compound according to claim 8 of the formula (1 b), in which the second sulfa group is 

bonded to the 3-position of the 1-amino-8-hydroxynaphthalene ring and D1 is a radical of 

the formula (2a) as defined in claim 5 and 0 2 is a radical of the formula (3a) as defined in 
claim6. 

11. A process for preparing a compound of the formula (1) according to claim 1, which 

comprises reacting about 1 mole equivalent each of a compound of the formula 

(5a), 
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(Sb) and 

(6), 

with one another by diazotization and coupling in any order, 011 0 2, X1 and ~ each being as 
defined in claim 1. 

12. Use of a compound of the formula (1) according to claim 1 for dyeing or printing 
hydroxyl-containing or nitrogen-containing fibre materials. 

13. Use according to claim 12 for dyeing or printing cellulose-containing fibre materials, in 
particular cotton-containing fibre materials. 

This Sheet Has B 

'"''~u;r 


