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

sane and to their use_in dyeing or printing hydroxy-group-cont
ni t r ogen- cont aM@RGBPgani ¢ substrates.  According to the inv ent on'og%ere

Is provided a fibre-reactive dyestuff which is a conpound of the formula

() [err]
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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 formula (1))

SO

g fi

or a salt thereof, Whémin R represents a hydrogen atom or an unsubstituted or substituted

alkyl group, X represents a halogen atom and Q represents a group CN or CONH,.
R is preferably an unsubstituted alkyl grohp 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 term “halogen atom” includes F, Cl and Br, especially F or Cl, more preferably Cl.
Q is preferably -CONH,.

The floating -SO,H group is preferably bonded to a ring carbon in the para-position to the
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or a salt thereof, wherein R represents a hydrogen atom or an unsubstituted
of substituted al kyl group, X represents a halogen atom and Q represents a
group GN or CONH[ err]. R is preferably an unsubstituted al kyl group
having | to 4 carbon atons or an al kyl group having I to 4 carbon atons
substituted WONB2Aroup -OH. nore preferably methyl or et hyPCI/EPY#85¥7er m
"hal ogen atom' includes F, d and Br, _especially F or d, nore preferably

a. Qis preferably -CONH2. . The f'F’oating -SOerr]H group is preferably
bonded to a ring carbon in the para-position to the WO 97/ 30125
PCT/ EP97/ 00517 : - 2- am no group. A

preferred f| - tive dyestuff according to the invention is a conpound
of the-for nuﬁgi%légg& ’

A preferred fibre-reactive dyestuff according to the invention is a compound of the
formula Ja

sOH cH,
N | N CONH,
Nl-l-—r/ I NH—-@( \N 1 N Qa)
Na. N
Y et
ol _CHzCHs

more preferably, the ﬂdating -SO,H group is bonded io a ring carbon in the para-position

to the amino group.

When a fibre-reactive dyestuff of formula (I) is in its salt-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 corresponding
 salt is substantially water soluble. Examples of such’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-form.

A fibre-reactive dyestuff of formula (I) displays good compatibility with other known
dyestuffs. Aci:ording_ly. 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 formula (I), that is, they must have similar dyeing or printing
properties, for example fastness properties. |



[err] nore preferably, the floating -SOerr]H group is bonded to a ring
carbon in the para-position to the am no group. When a fibre-reactive
dyestuff of forrmula (I) is inits salt-form the cation associated with the
sul pho-group or groups is not critical and may be any of those
non-chronophoric cations conventional in the field of fibre-reactive
dyestuffs proviwedwsdias the corresponding salt is substantial | PCREEPeT0517
sol ubl e. Exanpl es of such cations are s kali nmetal cations, for exanple

pot assi um or sodiumions and anmoni um cations, e.g. nono-, di-, tri- and
tetra- nmethyl or nono-, di-, tri- and tetra-ethyl ammonium cations. The
cations may be the sane or different, i.e. the conpounds nmay be_ in m xed
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suitabl e substrates. Said other dyestuffs nust be conpatible with a
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combined with certain blue dyestuffs selected from suitable phthalocyanine dyestuffs. In

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

formula (I) and a copper phthalocyanine, more particularly C.I. Blue 207.

Printing compositions comprising a fibre-reactive dyestuff and a copper phthalocyanine
have heretofore suffered from the effect knbwn in the art as catalytic fading, whereby the
copper phthalocyanine catalyses the selective fading of the hue of the fibre-reactive
dyestuff. This has the unfortunate effect that any substrate coloured by such a composition
exhibits a progressive and rapid loss of the hue of the prihting composition in favour of
the blue colouration of the copper phthalocyanine when exposed to light. A printing
composition comprisihg a fibre-reactive dyestuff of the formula (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-
reactive dyestuff of formu'la () and a copp& phthalocyanine in a ratio of 2:1 by weight.
The remaining mass of the printing composition consists of water such that in 100 parts
by weight of the dyeing or printing composition there are N parts of dyestuffs and 100 - N
parts of water. .

In another aspect of the invention there is provided a process of forming a fibre-reactive
dyestuff of formula (I) or a salt thereof comprising the step of reacting a compound of the
formula (I11) '
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PCT/ EP97/ 00517 i - 3- Accordingly, the
invention provides in another of its aspects a dyeing or printing
conposition conprising a fibre-reactive dyestuff of the forrmula (I). In a

preferred dyWo§/®25ori nting conposition a fibre-reactive dyBETHEPY7NE5LT
formula (1) is conbined with certain_m ue dyestuffs selected fromsuitable
pht hal ocyani ne dyestuffs. In particular, there is contenplated a
conposition conprising a fibre-reactive dyestuff of the formula (1) and a
copper phthal ocyani ne, nore particularly C 1. Blue 207. Printing
conpositions conprising a fibre-reactive dw&;tuff and a copper

pht hal ocyani ne have heretofore suffered from*the effect known in the art as
catal ytic fadi ng, wh 9 ne catal yses the selective
fadi ng of the hue of the™ This Bas the unfortunate
effect that any substrate oWr ed by osition exhibits a
progressive and rapid | oss sgiye O the printing conposition in favour
of the blue colouration of the copper phthal ocyani ne when exposed to |ight.
A printing conposition conprising a fibre-reactive dyestuff of the formula
(I') and a c%@e{‘rﬂgﬁgzﬁmcyani ne di splays a marked decrease in this tendency
to fade. A dyelng or printing conposition according to the invention
preferably contains a fibre- reactive dyestuff of formula (1) and a copper
pht hal ocyanine in a ratio of 2:1 by weight. The renai ning mass of the
printing conposition consists of water such that in 100 parts by wei ght of
the dyeing or printing conpositiopS®Here are N parts of dyestuffs and 100 -

N parts of water. . _
NH NG X
. | \r, Y (mm
HOS - |
_ NYN

X

wherein R, X and Q are as defined above.

The process is préferably carried out in an aqueous medium at a temperature of from 3 to
40°C, more preferably 5 to 10°C and at a pH of between 4 to 10, more preferably 6 to 8.

The group X of triazine (III) 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 fiﬁrc-rcactive dyestuff of the
formula (I) may be obtained in free-acid or salt-form or mixed salt-form, containing , for
example one or more of the above-mentioned cations. A fibre-reactive dyestuff of formula
(1) may be converted from salt-form or mixed salt-form to free-acid form or vice versa

using conventional techniques.



In anot her aspect of the invention there is provided a process of forming a
fibre-reactive dyestuff of formula (1) or a salt thereof conprising the
step of. reacting a conpound of the fornmula (11) WO 97/ 30125

PCT/ EP97/ 00517 : - 4- [err] :
triazine (I11) WO . reTEdbidbs

-5-

The compounds (IT) and (III) are derivable by well known syntheses from commonplace
starting materials well known to persons skilled in the art and need no further discussion
here.

A fibre-reactive dyestuff of the formula () 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 cbmprise,natural or synthetic polyamides
and, particularly, natural or regenerated cellulose such as cotton, viscose and spun rayon.

The most preferred 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 sait thereof as a fibre-reactive dyestuff for

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

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

the fibre-reactive dyestuffs field. '

In a preferred dyeing process the exhaust-dyeing method is used at temperatures within the
range of from 60 1o 100 °C, more preferably 80 to 100°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-
thermofix, pad-dry, pad-batch, pad-jig and pad-roll. Altematively, printing may be carried
out using ink-jet methods.

A dyeing or print obiained 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 perborate-containing washing detergents. Furthermore, 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




[err] wherein R, X and Q are as defined above. The process is
preferably carried out in an agqueous nedium at a tenperature of from3 to
40[err]C, nore preferably 5 to 10[err]C and at a pH of between 4 to 10,
nore preferably 6 to 8. The group X of triazine (lI1l) is preferably a

chl orine at oMOS73RI2S| bre-reactive dyestuff of fornula (1) neRCHEPITHOMNAL ed

I n accordance wth known nethods, for_exanple by salting out, filtering and

drying optionally in vacuo and at sl Ffjht |y el evated tenperature.

Dependi ng on the reaction and/or isolation conditions, a fibre-reactive
dyestuff of the formula (1) may be obtained in free-acid or salt-form or

m xed salt-fqr cont aj.ni . _for | J e of the

above- rrent i ?)lﬂ%gk%sg? F&ﬁé‘ﬂ s%q?lp&og_a? §§§%ﬁf§¢0§§b§g§ﬂg%ﬁc. formula (1) nay be

co_nverted fro_m sal t-form or mxed salt-formto free-acid formor vice versa

gsél-l-/n %Pg%n\ée tz'giggnsazlmdt grfnrt]sngﬁi?xgd using mixtuyeus)o? Zlé'e?’s?u]f?édisplay good fastness properties
which are comparable with those fastness properties obtained with a compound of formula

(1) alone.

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

Example 1

23 parts of 4-acetylamino-2-aminobenzenesulphonic acid in 150 parts of 'water. 7 parts of
sodium nitrite, 49 parts of hydrochloric acid (30%) and 115 parts of ice are mixed
together with stirring. After 30 minutes any exccis sodium nitrite is neutralised with a
little sulphamic acid. To the resultant solution is added 17.9 parts of 1-ethyl-5-carbamoyl-
6-hydroxy-4-methylpyridone in 100 parts of water and 12 parts of sodium hydroxide
(30%) with stirring. After 30 minutes, 69 parts of hydrochloric acid (30%) are added and
the resultant mixture is heated 10 a temperature of 75 to 80°C for 4 to 5 hours. The

mixture is then cooled and filtered to provide an orahge solid having the formula (IIa)

CH,
N NG
: N
X | (i)
HO N o]
SO,H |
CH.CH,

27.5 parts of 1-amino-benzene-2.4-disulphonic acid are suspended in 300 parts of water.
This suspension is dissolved uSing' 23 parts of sodium hydroxide (30%). To the resulting
solution is added 20.5 parts of 2,4,6-trichlorotriazine (IIa) in 100 parts of water and 200
pans of ice. The reaction medium is maintained at 5°C and at a pH of 4.5 to 5 with the
addition of 6 parts of sodium bicarbonate. The resultant solution is added to the compound
of formula (11a) obtained by the process described above in 200 parts of water. This



The conmpounds (I1) and (I11) are derivable by well known syntheses from
commonpl ace starting materials well 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 printin
hydr oxy- gr oup- S¥h"3%%ng or nitrogen-contai ning organi c substr P9700517
Preferred substrates are |eather and fibrous materials which conprise,
natural or synthetic polyan des and, particularly, natural or r egener at ed
cel l ul ose such as cotton, viscose and spun rayon. The nost preferred
Substrates are texti le materials conprising cotton. Accor di ngI y, in

anot her aspecty, r S
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dyestuffs field. In a preferred dyeing process the exhaust-dyei ng nmet hod
is used at tenperatures within the range of from60 to 100 [err]C, nore

preferably 80 to 100[err]C. A fibre-reactive dyestuff of formula (1) gives
good exhaust and fixation yielsdgt Moreover, any unfixed dye@gyff is easily
washed fromthe substrate, In a preferred printing proces t he paddi ng

met hod i s used, for_exanyp fj pa - bat ch,
pad-jig and pad-robPss NS ' ut usigg

i nk-j et et hods. A dyei i ) said f}) eactive
dyestuff exhibits good wet and Iigh Pre) seexM brio good
resistance to oxidising agents such a chlorlnated er. hypochlorites,

per oxi des and perbor at e- cont ai ni ng waghi ng detergents. Furt re, a
dyeing or print obtained with said fibre-reactive dyestuff of fornmula (1)
di spl ay high .

Compound (la) dyes cotton to a greenish yellow colour. The printings exhibit excellent
light and wet fastness properties and are resistant to oxidative influences.

Application Example A
A mixture of the following composition is formed

40  pans dyestuff from example 1
100 pans urea
330 parts water
500 parts of a 4% sodium alginate thickener
10  parts 1-nitrobenzol-3-sulphonic acid sodium
20  pars soda '

1000 parts 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

B s N e T T el e LN TP I



stab} lity to acid hydrolysis, for exanple a dyeing when contacted with

dilute acetic acid WO 97/ 30125
PCT/ EP9.7/ 00517 - 6- only causes a
sli.ght staining of an undyed acconpanying fabric. Dyeings and prints

obt ai ned usi WP 302 es of dyestuffs display good fastness pPCFEPINEISIT NI Ch
are conparable with those fastness properties obtained with a conpound of
formula (1) al one. There now fol | ow& a series of exanpl es which serve to
i l.lustrate the invention. Exanple 1 23 parts of

4- acet yl am no- 2- am nobenzenesul phonic acid in 150 parts of water, 7 parts
of sodiumnitrite, 49 parts of hydrochloric acid (30% and 115 parts of ice
are mxed tSB8MBMEXi th stirring. After 30 mnutes any excess sodium
nitrite is neutralised with a little sulphamc acid. To the resultant
solution is _added,  17.9 parts, of 1-ethyl-5-carbanoyl -

6- hydr oxy- 4 Thedysd fapricd H\S"lqﬁ's%G%!‘%dB?t mmlegmapg thareafter grashadcin het
hydr oxi de ( I . orlc
acid (30% ig?rgg‘dieg"g{%gmlg&?se%ﬁ?am&ﬁ @?ﬁe |s ‘gg‘t%é tgénéﬁrtmgérrber ature
of 75 to 80[dyeing ds thep dried.cA Breenish/yellow dyeing isobsained displaying goed vendnd lighiter ed

to provide ,QLaRRermio! hit SR Ribifi)Sob Rl dkidafive Ahuences.
Application E le B
A mixture of the following composition' is formed

100 parts urea

315 parts water

450 pans of a 4% sodmm algmate thickener (Lamitex L10 10%)
10 pars 1-nitrobenzol-3-sulphonic acid sodium

25  parts soda

900 parts altogether
+ a printing composition consisting of
32 parts dyestuff from exampie |
16  pans of a blue dyestuff C.I. Blue 207
52° pans water

The composition formed above is applied to a cotton fabric in accordance with the
procedure described in Application Example A. |

A brilliant green print is obtajned displaying good wet and light fastness properties and
good stability towards oxidative influences. Furthermore, the print is resistant to catalytic
fading.



CH3 [err] 27.5 parts of 1-am no-benzene-2, 4-di sul phonic acid are
suspended in 300 parts of water. This suspension is dissolved using 23
parts of sodi um hydroxide (30%. To the resulting solution is added 20.5
parts’ ‘of 2,4,6-trichlorotriazine (lla) in 100 parts of water and 200 arts
of ice. The re¥PP¥Pdi umis maintained at 5[err]C and at a Hg

5 with the addition of 6 parts of sodiupgbi carbonate. The resultant

solution is added to the conpound of formula (11a). obtai ned by the process
descri bed above in 200 parts of water. This WO- 97/ ?!%%ﬁeetﬂaslsee ﬁ

PCT/ EP97/ 00517 -7-
to pH7 with 30 parts of sodi um hydroxide (30% . The mxtur mﬁllm
stiffed for 3 to 4 hours at 5-10C. Upon conpletion of the r

conpound having a fornmula (la) is i soI at eGLAIMSi | tration and dried under
vacuum

ed

1. A fibre-reactive dyestuff according to the formula (I)

&erm@( | fl

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 group CN or CONH,. -

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

Pt w—m@ fj:"

THIS SHEET Hag BEEN
REPLACED
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[err]‘ Compound (la) dyes cotton to“é’gir_é—e_n_i—é_ﬁ— yel | ow col our. The
printings exhibit excellent |ight and Weirmism&tmhslsee R ties and are

resi stant to oxidative influences. Appl [ A A mxture of
f fromexanple I
a ' ' B00517

the follow ng conposition is fornmed

100 parts urwesdse2sparts water 500 part Yo sodi um alpguErY

t hi ckener 10 parts | -nitrobenzol - 3-sul phon| c acid sodium 20 parts soda
1000 parts altogether The conpositi oM fornmed above is applied to a cotton
fabric in accordance to conventional printing nmethods. The printed fabric
Is then dried and fixed in steamat 102-104[err]C for 4

3. A fibre-reactive dyestuff according to claim 1 wherein the floating -SO,H 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.

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

phthalocyanine is C.I. Blue 207.

6. A dyeing or printing composition according to claim 4 or claiin 5 wherein the

- weight ratio of the fibrc-rcgctive dyestuff of formula (I) to copper phthalocyanine is 2:1.

7. A process of forming a fibre-reactive dyestuff of formula (I) as defined in claim 1
or a salt thereof comprising the step of reacting a compound of the formula (IT)

o . CH, '
" HO N o
SO.H l :
R
with a triazine (11I)
. ,SOH
NH X '
gj Yy
HOS |
Na. N

THIS SHEET HAS BEEN
REPLAGED
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PCT/ EP97/ 00517 to 8 mnutes. The dmedhdee!fbas ‘ﬁ%n rinsed in cold
and hot ,running water and thereafter vvashe !ﬂ for a further 3
m nutes. After rinsing in hot running wate ged the dyeing is
then dried. A gveemios?y yel | ow dyeing is ob al ned di spl ayi ng gob’ '%ﬂ%

| i ght fastness properties and good st abgl Ity towards oxidative influences.
Application Exanple B A mixture of the followi ng conposition is forned
100 parts urea 315 parts water 450 parts of a 4% sodi um al gi nate

t hi ckener (Lamtex LIO 109 10 parts 1-nitrobenzol -3-sul phonic acid sodi um

25 parts sod .9 rts altopge + a printing
conmposi ti on c &é%‘?é 1l RASLd Sove.

8. U§e of a fibre-reactive dyestuff of formula (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.

10. A hydroxy-group-containing or nitrogen-containing organic substrate dyed with a
fibre-reactive dyestuff of formula (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
REPLACED
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32 parts dyestuff fromexanple 1 16 parts of a blue dyestuff C. 1. Blue
207 52 [Zase 505001 The conposition foBmed above is applied to a cotton
fahQric in accordance with the procedure described in Application Exanple A
A brilliant green print is obtained displaying good wet and |ight fastness
properties and good stability towards oxidative influences. Furthernore,

the printeg, I stant to catal ytic fading. Case r50-5901
9 CLAIt%ng%"l6 A fibre-reactive dyestuff having the formula (1)

[err]

1. A fibre-reactive dyestuff having the formula (I)

SO.H CH,
| N N X CONH,
NH—7 A
O™
T ¥ o
: |

so,u HO
Ci CH,CH,

2. A dyeing or printing composition comprising a fibre-reactive dyestuff of formula (I) and
a copper phthalocyanine.,

3. A dyeing or printing composition according to claim 2 wherein the copper
phthalocyanine is C.1. Blue 207.

4. A dyeing or printing composition according to claim 2 or claim 3 wherein the weight |
~ ratio of the fibre-reactive dyestuff of formula (I) to copper phthalocyanine is 2:1.

5. A process of forming a fibre-reactive dyestuff of formula (I) as defined in claim 1 or a
salt thereof comprising the step of reacting a compound of the formula (IT)

N
SOH |

AMENDED SHEET
- T T




2. A dyeing or printing conposition conprising a fibre-reactive dyestuff of

formul a Cage 88035901 a copper pht hal ocyanithe. 3. A dyeing or printing
CO{T‘pOSi tion according to claim2 wherein the copper pht hal ocyani ne is

Bl ue 207. 4. A dyeing or printing conposition according to claim?2
or claim3 V\,herei n the weight ratio of the fibre-reactive dyestuff of
formula (1) to tgie.?"h hal ocyanine is 2:1. 5. A process of formng a
flbrereactlvé F of fornmula (1) as defined in claiml or a salt
t hereof conprising the step of reacting a conpound of the fornula (11)
Case |50-5901 lﬁ with a triazine (111)

: SOH
HO,S NH /N Cl
l o (1)
NYN
Cl '

6. Use of a fibre-reactive dyestuff of formula (I) as defined in claim 1 for dyeing or
printing hydroxy-group-containing or nitrogen-containing organic substrates. .

7. Use of a dyeing or printing composition as defined in any of the claims 2 to 4 for
printing hydroxy- group-containing or nitrogen-containing organic substrates.

8. A hydroxy-group-containing or nitrdgen—containing organic substrate dyed with a fibre-
reactive dyestuff of formula (I) as defined in claim 1.

9. A hydroxy-group-containing or nitrogen-containing organic substrate prmted with a
dyeing or printing composition according to claims 2 to 4.
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The application Is concemned with compounds of formula (J) whereln R, Q and X are as defined in the specification and & process
for making the same. ‘The compounds are useful as fibre-reactive dyestuffs in dyeing or printing onto hydroxy- or nitrogen-containing




