
WO !>7/30115 PCT/EP97I00517 

FIBRE-REACTJYE DYESTUFFS 

This invention relates to fibre-reactive dyestuffs. a process of making the same and to 

their use in dyeing or printing hydroxy-group-containing or nitrogen-containing organic 

substrates. 

According to· the invention there is provided a fibre-reactive dyestuff which is a compound 

of the fonnula (I) 

or a salt thereof. wherein R represents a hydrogen atom or an unsubstituted or substiwted 

alkyl group. X represents a halogen atom and Q represents a group CN or CONH2• 

R is preferably an unsubstituted alkyl group having 1 to 4 carbon atoms or an alkyl group 

having 1 to 4 carbon atoms substituted with a group -OH. more preferably methyl or 

ethyl. 

The tenn •halogen atom" includes F. CJ and Br. especially For Cl, more preferably Cl. 

Q is preferably -CONH2• 

The floating -SO)H group is preferably ~nded to a ring carbon in the para-position to the 
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amino group. 

A preferred fibre-reactive dyestuff according to the Invention is a compound of the 

formula Ia 

more preferably, the floating -S03H group is bonded to a ring carbon in the para-position 

to the amino group. 

When a fibre-reactive dyestuff of fonnula 0) is in its sail-form, the cation associated with 

the sulpho--group or groups is. not critical and may be any of those non-chromophoric 

cations conventional in the field of fibre-reactive dyestuffs provided that the co1Tesponding 

salt is substantially water soluble. Examples of suchi cations are alkali metal cations, for 

. example potassium or sodium ions and ammonium cations, e.g. mono-, di-, tri- and tetra­

methyl or mono-. di-, tri- and tetra-ethyl ammonium cations. The cations may be the same 

or different. i.e. the compounds may be in mixed salt-f onn. 

A fibre-reactive dyestuff of formula 0) displays good compatibility with other known 

dyestuffs. Accordingly, it may be mixed with other dyestuffs to form a .composition which 

can be used to dye or print suitable substrates. Said other dyestuffs must be compatible 

with a compound of fonnula (I), that is. they must have similar dyeing or printing 

propenies, for example fastness propenies. 

I. 
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Accordingly, the invention provides in another of its aspects a dyeing or printing 

composition comprising a fibre-reactive dyestuff of the formula (I). 

In a preferred dyeing or printing composition a fibre-reactive dyestuff of formula (I) is 

combined with certain blue dyestuffs selected· from suitable phthalocyanine dyestuffs. In 

panicular, there is contemplated a composition comprising a fibre-reactive dyestuff of the 

formula (I) and a copper phthaJocyanine, more panicularly C.l. Blue 207. 

Printing compositions comprising a fibre-reactive dyestuff and a copper phthaJocyanine 

have heretofore suffered from the effect known in the an as catalytic fading, whereby the 

copper phthalocyanine catalyses _the selective fading of the hue of the fibre-reactive 

dyestuff. This has the unfonunate effect that any substrate coloured by such a composition 

exhibits a progressive and rapid loss of the hue of the printing composition in favour of 

the blue colouration of the copper phthalocyanine when exposed to light. A printing 

composition comprising a fibre-reactive dyestuff of the fonnula (I) and a copper 

phthalocyanine displays a marked decrease in this tendency to fade. 

A dyeing or printing composition according to the invention preferably contains a fibre­

rcactive dyestuff of formula (I) and a copper phthalocyanine in a ratio of 2: 1 by weight. 

The remaining mass of the printing composition consists of water such that in I 00 pans 

by weight of the dyeing or printing composition there are N pans of dyestuffs and 100 - N 

pans of water. 

In another aspect of the invention there is provided a process of fanning a fibre-reactive 

dyestuff of formula (I) or a salt thereof comprising the step of reacting a compound of the 

fonnula {II) 
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CH3 

ll,"'-yyN~N ::JCX.Q . (II) 

~ HO N 0 
. S03H I 

R 

with a triazine 011) 

(ID) 

wherein R. X and Q are as defined above. 

The process is preferably carried out in an aqueous medium at a temperature of from 3 to 

40°C. more preferably S to 1 OOC and at a pH of between 4 to 1 O. more pref erab)y 6 to 8. 

The group X of triazine (Ill) is preferably a chlorine atom. 

A fibre-reactive dyestuff of formula (I) may be isolated in accordance with known 

methods. for example by salting out, filtering and drying optionally in vacuo and at 

slightly elevated temperature. 

Depending on the reaction and/or isolation conditions •. a fibre-reactive dyestuff of the 

formula (I) may be obtained in free-acid or saJt-fonn or mixed salt-fonn. containing • for 

example one or more of the above-mentioned cations. A fibre-reactive dyestuff of formula 

(l) may be convened from salt-fonn or mixed salt-form to free-acid form or vice versa 

using conventional techniques. 
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The compounds (II) and (III) are derivable by well known syntheses from commonplace 

starting materials wen known to persons skilled in the art and need no further discussion 

here . 

. A fibre-reactive dyestuff of the formula (I) is useful as a fibre-reactive dyestuff for dyeing 

or printing hydroxy-group.containing or nitrogen-containing organic substrates. Preferred 

substrates are leather and fibrous materials which comprise.natural or synthetic polyamides 

and, panicularly, natural or regenerated cellulose such as cotton, viscose and spun rayon. 

The most pref erred substrates are textile materials comprising cotton. 

Accordingly. in another aspect of the invention there is provided the use of a fibre-reactive 

dyestuff according to the formula (I) or a salt thereof as a fibre-reactive dyestuff for 

dyeing or printing hydroxy-group-containing or nitrogen-containing organic substrates. 

Dyeing or printing may be carried out in accordance with known methods conventional in 

die fibre-reactive dyestuffs field. 

In a preferred dyeing process the exhaust-dyeing method is used at temperatures within the 

range of from 60 to 100 °C, more preferably. 80 to IOO°C. A fibre-reactive dyestuff of 

formula (I) gives· good exhaust and fixation yields. Moreover, any unfixed dyestuff is 

easily washed from the substrate. 

In a preferred printing process. the padding method is used, for example pad-steam, pad­

thennofix, pad-dry. pad-batch, pad-jig and pad-roll. Alternatively, printing may be carried 

out using ink-jet methods. 

A dyeing or print obtained with said fibre-reactive dyestuff exhibits good wet and light 

fastness. They also exhibit good resistance to oxidising agents such as chlorinated water. 

hypochlorites, peroxides and perboratc-containing washing detergents. Furthennore, a 

dyeing or print obtained with said fibre-reactive dyestuff of formula (I) display high 

stability to acid hydrolysis, for example a dyeing when contacted with dilute acetic acid 
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only causes a slight staining of an undyed accompanying fabric. 

Dyeings· and prints obtained using mixtures of dyestuffs display good fastness properties 

which are comparable with those fastness properties obtained with a compound of formula 

(I) alone. 

There now follows a series of examples which serve to illustrate the invention. 

Example 1 

23 pans of 4-acetylamino-2-aminobenzenesulphonic acid in l 50 parts of water. 7 pans of 

sodium nitrite, 49 pans of hydrochloric acid (30%) and 115 parts of ice are mixed 

~ogether with stilTing. After 30 minutes any excess sodium nitrite is neutralised with a 

little sulphamic acid. To the resultant solution is added 17.9 parts of t-ethyl-5-carbamoyl-

6-hydroxy-4-methylpyridone in 100 pans of water and 12 parts of sodium hydroxide 

(30%) with stirring. After 30 minutes, 69 pans of hydrochloric acid (3096) arc added and 

the resultant mixture is heated to a temperature of 75 to 800C for 4 to S hours. The 

mixture is then cooled and filtered to provide an orange solid having the fonnula (Ila) 

21.S parts of l-amino-b~nzene-2.4-disulphonic acid are suspended in 300 parts of water. 

This suspension is dissolved using 23 pans of sodium hydroxide (30% ). To the resulting 

solution is added 20.5 parts of 2.4.6-trichlorotriazine (Ila) in JOO parts of water and 200 

parts of ice. The reaction medium is maintained at 5°C and at a pH of 4.5 to S with the 

addition of 6 parts of sodium bicarbonate. The resultant solution is added to the compound 

of formula (Ila) obtained by the process described above in 200 parts of water. This 
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mixture is adjusted to pH 7 with 30 pans of sodium hydroxide (30%). The mixture is then 

stirred for 3 to 4 hours at 5-JOOC. Upon completion of the reaction a compound having a 

fonnula aa) is isolated by filtration and dried under vacuum. 

Compound (la) dyes cotton to a greenish yellow colour. The printings exhibit excellent 

light and wet fastness propenies and are resistant to oxidative influences. 

Application Example A 

A mixture of the following composition is f onned 

40 . pans dyestuff from example l 

100 pans urea 

330 parts water 

500 pans of a 4% sodium alginate thickener 

JO parts l-nitrobenzol-3-sulphonic acid sodium 

20 pans soda 

I 000 pans altogether 

The composition formed above is applied to a cotton fabric in accordance to. conventional 

printing methods. The printed fabric is then dried and fixed in steam at 102°-104°C for. 4 
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to 8 minutes. 

The dyed fabric is then rinsed in cold and hot running water and thereafter washed in hot 

water for a further 3 minutes. After rinsing in hot running water· and centrifuged, the 

dyeing is then dried. A greenish/yellow dyeing is obtained displaying good wet and light 

fastness propenies and goOd stability towards oxidative influences. 

Applicatjon Example B 

A mixture of the foUowing composition is formed 

I 00 parts urea 

315 parts water 

450 pans of a 4% sodium alginate thickener (Lamitex LJO 109') 

IO parts l-nitrobenzol-3-sulphonic acid sodium· 

25 parts soda 

900 parts altogether 

+ a printing composition consisting of 

32 parts dyestuff from example I 

J6 pans of a blue dyestuff C.I. Blue 207 

52 pans water 

The composition fonned above is applied to a cotton fabric in accordance with the 

procedure described in Application Example A. 

A brilliant green print is obta.ined displaying good wet and light fastness properties and 

good stability towards oxidative influences. Funhennore. the print is resistant to catalytic 

fading. 
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CLAIMS 

1. ~ fibre-reactive dyestuff according to the fonnula (I) 

or a salt thereof. wherein R represents a hydrogen atom or an unsubstituted or substituted 

alkyl group, X represents a halogen atom and Q represents a ~oup CN or CONH2• · 

2. A fibre-reactive dyestuff according to claim 1 having the formula 

THIS SHEET HAS BEEN J 
REPLACED l 
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3. A fibre-reactive dyestuff according to claim 1 wherein the floating -S03H group is 

in the para- position to the amino-group. 

4. A dyeing or printing composition comprising a fibre-reactive dyestuff of formula (I) 

and a copper phthalocyanine. 

5. A dyeing or printing composition ~ording to claim 4 wherein the copper 

phthalocyanine is C.I. Blue 207. 

6. A dyeing or printing composition according to claim 4 or claim S wherein the 

weight ratio of the fibre-reactive dyestuff of fonnula (I) to copper phthalocyanine is 2: 1. 

7. A process of f onning a fibre-reactive dyestuff of formula «> as defined in claim l 

or a salt thereof comprising the step of reacting a compound of the fonnula (II) 

with a triazine (III) 

• CH 

H,N~N<:::,,N ~Q UIJ 

~ HO N 0 
SO,H I 

R 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \II\ 
* C L M S * 

(DI) 
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wherein R. X and Q are as defined above. 

8. Use of a fibre-reactive dyestuff of fonnula (I) as defined in claim 1 for dyeing or 

printing hydroxy-group-containing or nitrogen-containing organic substrates. 

9. Use of a dyeing or printing composition as defined in any of the claims 4 to 6 for 

printing hydroxy- group-containing or nitrogen-containing organic substrates. 

J 0. A hydroxy-group-containing or nitrogen-containing organic substrate dyed with a 

fibre-reactive dyestuff of fonnula (I) as defined in claim 1. 

11. A hydroxy-group-containing or nitrogen-containing organic substrate printed with a 

dyeing or printing composition according to claims 4 to 6. 

THIS SHEET HAS BEEN 
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