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1 19’§€SIA/19660 Fi bre-reactive dyes and preparation and use thereof Lt °°N°

present .invention relates to novel fibre-reactive dyes which are suitable "‘
far dyeing cellul ose-containing fibre materials froman aqueous bath and - “*#
for printing cellul ose-containing fibre materials. The present invention
provi des conpounds of the formul a -1derr] where Dis the radical of a
nomoazo, polyazo, netal conplex azo, anthraquinone, triphendi oxazine,

pht hal ocyani ne or formazan chronophore that contains at |east-one sulfo

group, Derr] is the radical of a nonoazo chronophore of the formula

[err] where (R2)0 2 represents 0 to 2 identical or different radicals R2
selected fromthe group consisting of sulfo, sulfonrethyl, hydroxyl,

carboxyl, hal ogen, cyano, trifluoronethyl, sulfarie}9360/8AB6sDYI
Cerr]-Cerr]al kanoyl am no, ureido, ([err]-C4al kyl, Cerr]-C4al koxy, or

([ err] - C4al koxy substltut ed by C[err] C[err]fal koxy, hydroxyl or sulfato in

t he al ky| Fihseseactive dpesandprepasationand ase Beredf di azo conponent or coupling
conponent of the benzene or napht hal ene series or of the het erocyclic

t h di cal .of i al h ,
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cellulose-containing fibre materials from an aqueous bath and for printing

cellulose-containing fibre materials.

The present invention provides compounds of the formula

(1),

where
D is the radical of a monoazo, polyazo, metal complex azo, anthraquinone,
triphendioxazine, phthalocyanine or formazan chromophore that contains at least one sulfo

group,
D, is the radical of a monoazo chromophore of thc formula

(Rao2

(1),
N=N—oT

where (Ry)g.2 represents O to 2 identical or different radicals R, selected from the group
consisting of sulfo, sulfomethyl, hydroxyl, carboxyl, halogen, cyano, trifluoromethyl,
sulfamoyl, carbamoyl, C2-C4a1kanoy1amiho, ureido, C;-C,alkyl, C;-C,alkoxy, or
C,-C,alkoxy substituted by C;-C,alkoxy, hydroxyl or sulfato in the alkyl moiety, and T is
the radical of a diazo component or coupling component of the benzene or naphthalene
series or of the heterocyclic series, or is the radical of a polyazo, metal complex azo,
-anthraquinone, triphendioxazine, phthalocyanine or formazan chromophore, and at least
one of the radicals D and D; contains a fibre-reactive radical -SO,-Y,

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



ohe. of yhe radicals D and Dlerr] contains a fibre-reactive radical .
-Sgerr]-Y, Yis vinyl or a radical -CH2-CH2-U and U is a |eaving group,

- 2- Xis fluorine, chlorine, brom ne, 3-carboxy-1-pyridinyl or
3-carbanoyl -1-pyridinyl, and R and. Rlerr] are each independently of. the,

ot her hydrogen or unsubstltuted or hal ogen-, hydroxyl-, cyano-,
Clerr]-derr]al koxy-, Cerr]-C4al koxyeqarbonyl -, carboxyl-, sulfo- or
sulffat o-substituted Cerr]-Cdal kyl, with the proviso that the radical -NR-
i's not bonded to an NH2-substituted phenyl ene radical when D is the radical

of a nmonogea ﬂliorﬂie$ﬁil6nﬁé) rbﬁsmiabds-earboxﬁllbpyhdg@maf %hﬁbaﬁbﬁpﬁ-p?ﬁﬁiﬁyl anét hyl ,

GorrT of &b BRERRE pas R inddndonits B puer S5 ot B ruprifiiea St e,
i sopr opox;hy xylH oyano- ,|GldB;,a1kow,, GeCadlkaxyxgrbonylt,eatbosyl-sujfp- bl ogen i s

general ly ¢ f brom ne or in particular chlorine;
Cerr]- Ma}lg%tge%g bé %ﬁ ra1 I nmeans net hoxycar bonyl, et hoxycarbonyl,

n- pr opoxy et ee WOWF% f é%iléalir‘ Bn s nothopdedievas Nipsibstitatedphenyiene ar bony| |

sec- but ox ¥4ditAGMEn Dis the ridifdl o ¥ YcHoRE ¥t disd¥ohfindherdTet hoxycar bonyl or
et hoxycarbonyl . Exanples of Cferr]-Clerr]al kyl sul fonyl include

met hyl sul fonyl and et hyl sul fonyl, exanples of N-nono- or

N, N-di - ( eAlkyl gehatallylmeank aretiyyl, ¢thyl, ﬂwwnmﬂrwsdm-bﬂﬂybymbuwlﬂchﬁbht}dbbamyl :

NN i L %ﬁé?er» ¥ Rop b 215 ko B3 i hox oS BbOx 1sdbi0B,
N- et hyl| sultFbuexy. lsqhumpwcwwwym-bl\mxybmlgm ig acnmlbyfor exarnple ﬂuonne,

m' NPgt yl[ Z ﬂlﬁ'@ﬂﬁﬁﬁé' or ifphrgichlar &{lgﬁﬁé’*x%t@ E&8BN1 generally means
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et hyl sul f N- di’ met hy] sul f ano
N, N-di et h "s‘l ﬁ%%’?ylh k W&HMi HOPTRPOX tlﬂ!'é( »acet yl ani no.
and propi Qﬂwtaﬁydaﬁbonlﬁkamhhmyoérbéiﬁr fel-butoxysarbynyd 0P sirt-butbeytatbonyhe al kyl

2~ et hoxy BT SR RSseboi b eforVedrBh L ERRADI of G MR BRIR oot o
Rl err] i naohethsiifaydgahethylsulfonyli examplesff dY-monGf er NNatli<(} -Cyalkyloasbameyhy | |,
c1 hoxyoar Ao e ‘Pgﬁf‘é"hﬁ*’?%e‘i‘?ﬁ%%@ﬁ oy LA *"ét S
[err] - met I?%?)‘F arbamqyl,|and crampies gt ! mng é@}kylsulfamoyl include
[err]-hyd Wﬁwﬁmﬂ rﬂ’-emywummbyt WN- Frdp?fsﬁifarﬁ&ﬁﬂNﬁ&é&bpylﬁﬂth hyl,
Lerr]-sul fr?%hwsultaamoy X- [i hy%rgigygﬁl?'ﬁu{}&noyl N,N-di-B-hydroxyethylsulfamoyl,
N,N-dimethylsulfamoyl or N,N-diethylsulfamoyl. Examples of C,-C,alkanoylamino
include acetylamino and propionylamino. Examples of C;-C,alkoxy substituted in the
alkyl moiety include 2-hydroxyethoxy, 3-hydroxypropoxy, 2-sulfatoethoxy,
2-methoxyethoxy and 2-ethoxyethoxy. '

Examples of suitable radicals R and R; include hydrogen, unsubstituted C,-C,alkyl,
carboxymethyl, B-carboxyethyl, B-carboxypropyl, methoxycarbonylmethyl,
ethoxycarbonylmethyl, B-methoxyethyl, 8-ethoxyethyl, B-methoxypropyl, B-chloroethyl,
v-bromopropyl, B-hydroxyethyl, B-hydroxybutyl, B-cyanoethyl, sulfomethyl, B-sulfoethyl
and B-sulfatoethyl.

R and R, are each independently of the other preferably methyl, ethyl or in particular
hydrogen.

X is preferably fluorine or in particular chlorine.

Suitable leaving groups U include for example halogen, e.g. chlorine, acyloxy, e.g.



R and Rferr] are each i ndependently of the other preferably methyl, ethyl
or in particular hydrogen. X is preferabl y fluorine or in partlcul ar

chl ori ne. Sui tabl e | eaving groups U include for exanple hal ogen, e.g.
chlkorine, acyloxy, e.g. N
- 3- acet oxy or phenoxy, phosphato, sulfato and thiosulfato. Exanpl es of

suitable radicals Y include accordinglg. vinyl, [err]-bronoethyl,
[err]-chloroethyl, [err]-acetoxyethyl, [err]-phenoxyethyl,
[err]-phosphatoethyl, [err]-sulfatoethyl and [err]-thiosulfatoethyl. Y is

pr ef er abl ucaoxyybrplfenbﬁy,rpho?ﬂa&ﬁ%ﬁlﬁtbnhdthios“ﬁlﬁtochrormphore radi cals D and
Dlerr] may each contain independently of each other the customary organic

dye substituents attached to their basic structure. Exanpl es of such
further s Elxam'pleu efisuitable talicalsh inchpleaceardingly videl, ffteompetiyla Bichlqroethyl,
Jerr]-C4 [hefidd) [l ﬁ&'@é(ﬁk’

Cerr]- 042 %oxyyotﬁlg IJfhgto FW eﬁg%%&%?ﬂp i a@éﬁ‘@g{mﬁl dréxyetaﬁ%ﬁﬂy?

3- hydr oxyb’r’ép’é@f?a b"é‘ﬁy kaifbafasethylo - et hoxyet hoxy, 2- et hoxyet hoxy,

acyl am no groups haV| ng 1 to 8 carbon atons, in particular al kanoyl am no

R G G e BRI BF xR alprafi o, |
N, N-di - [ ecus]temmarmggmc dy¢ substimentsiditdchefdao theirshasicatroetiey| am no,

sul f obenzyl am no, NN-di sul fobenzyl am no, al koxycarbonyl having 1 to 4
carbon atons in the al koxy radical, such as nethoxycarbonyl or

et hoxycar E«zshr;aples &f myahfurther-spbstitaeathgn ﬂqubmmn@lp 1-Catlkyl, as
met hyl sul 9 fUallébEc S0, AkbkyP mblsmmierdlfbf Rgx#dm 45maﬁporm¢a&9ﬁn
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sulfobenzylamino, N,N-disulfobenzylamino, alkoxycarbonyl having 1 to 4 carbon atoms
in the alkoxy radical, such as methoxycarbonyl or ethoxycarbonyl, alkylsulfonyl having 1
to 4 carbon atoms, such as methylsulfonyl or ethylsulfonyl, trifluoromethyl, nitro, cyano,
halogen such as fluorine, chlorine or bromine, carbamoyl, N-alkylcarbamoyl having 1 to 4
carbon atoms in the alkyl radical such as N-methylcarbamoyl, or N-ethylcarbamoyl,
sulfamoyl, N-alkylsulfamoyl having 1 to 4 carbon atoms such as N-methylsulfamoyl,
N-ethylsulfamoyl, N-propylsulfamoyl, N-isopropylsulfamoyl or N-butylsulfamoyl,
N-(B-hydroxyethyl)sulfamoyl, N,N-di(B-hydroxyethyl)sulfamoyl, N-phenylsulfamoyl,
ureido, hydroxyl, carboxyl, sulfomethyl or sulfo. The reactive dyes contain at least one
and preferably at least two sulfonic acid groups. |

A fibre-reactive radical -SO,-Z present in' D or D, can be attached to the chromophore
directly or via a bridge member.

Preferably D and/or D, contains as the fibre-reactive radical a radical of the formula

-SO,-Y | - (2a)
-CONH-(CH,),-S0,-Y (2b)
-CONH-(CH,),~O-(CHp),-SO,-Y (2¢) or

-(0)5~(CHy)-CONH-(CH,),-SO5-Y Qd),



angd preferably at |east two sulfonic acid groups. A fi bre-reactive radical
-SJerr]-Z present in Dor Derr] can be attached to the chronophore

directly or via a bridge nenber. Preferably D and/or Dlerr] contains as
the fibre-reactive radical a radical of the formula :
-Sgerr]-Y (2a)

-CONH- (CH2)[err]-Sd e r] -4- (2b)

-CeNH- (CH[err])[err]- (CHZ)[err] SJerr]-Y (2c) or
-(Op-(CHerr] ) mCONH (CH2) [err] - SQ2-Y : (2d),

-4 - where n, n' and mare each independently of the-others an integer

fromlto d abaqve. n dn' .are each
br of er abl YRR S AL 15 cadt Prgposfely o he Sfr B e et TP o RIS G BT
or 3, andamiaszpad«tﬁrmdl&ngc preferably 2. mis preferably 1, 2 or 3 and
particularly preferably 1 or 2. pis preferably 0. O particul ar

I nterest are conpounds of the fornula where D and/or. D err] contains
one or noR&ngnHeE. qaehgrqf%blwammet@v OI H@ qtherds Bor 4, particularly preferably@cp. v
(2a), or 3, and very ar@@iki’lfl?ﬂi bly)d. err] - SQ2-Y (2b")
or )[err]-CONH (CH2) 24- SQ2- Y (2d")

m is preferably 1, 2 or 3 and particularly preferably 1 or 2.
p is preferably 0.

Of particular interest are compounds of the formula (1) where D and/or D; contains one or
more fibre-reactive radicals of the formula

-SO,-Y | . (2a),
_CONH-(CH,), 4-SO,-Y @2b’) or
-(CHy); 3-CONH-(CHy)3 4-S05-Y (2d%)

where Y is vinyl, B-bromoethyl, B-chloroethyl, B-acetoxyethyl, B-phenoxyethyl,
B-phosphatoethyl, B-sulfatoethyl or B-thiosulfatoethyl.

Particularly preferably D and/or D, carry one or more ﬁbre—reactlve radicals of the
formula '

-SO,-Y _ (2a) and
-CONH-~(CH,),.3-SO,-Y (2b”),

where Y is vinyl or B-sulfatoethyl. Here it is particularly preferable for only one of the
radicals D and D, to contain a fibre-reactive radical and for this fibre-reactive radical to
conform to the above-indicated formula (2a) or (2b°°).

(Ry)g.2 preferably represents O to 2 radicals R, selected from the group consisting of sulfo,
C,-C,alkanoylamino, ureido, C,;-C4alkyl, C;-C,alkoxy, 2-hydroxyethoxy, 2-sulfatoethoxy,
2-methoxyethoxy and 2-ethoxyethoxy. Particularly preferably (Rp)g., represents O to 2
radicals R, selected from the group consisting of sulfo, acetylamino, propionylamino,



where Y;is vinyl, [err]-bromoethyl, [err]-chloroethyl, [err]- acetoxyethyl
[err]-phenoxyethyl, [err]-phosphatoethyl, [err]- sulfatoethyl or

[err]-thiosul fatoethyl. Particularly preferably D and/or Dlerr] carry one
or-nore fibre-reactive radicals of the formula -S2-Y
(2a) and -CONH- (CH2) [err]-SQ2-Y (2b"),

- where Y is vinyl or [err]-sulfatoethylg_Here it is particularly preferable
for only one of the radicals D and Dlerr] to contain a fibre-reactive
radi cal and for this fibre-reactive radical to conformto the

above- i ndiygéidotdméhymethdx3a2-hydroxzthpxy andR-gilfdtpéthoxy. preferably represents
O to 2 radicals R2 selected fromthe group consisting of sulfo,

C2- C4al kanoyl am no, ureido, (err]-Clal kyl, {err]-C4al koxy,

2- hydr oxy e’ ngligal Tofsadobpling toropgnenpisifer ¢xample h&ﬁgabb{mlbsritswﬂ@h?%!lh oxy.

Parti cul ar. f I
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unsubst i tutaphthsloﬁaaradmahaﬁﬁhef@ﬁrmia] C2al kyl -, (err]-C2al koxy-, hal ogen-,
carboxyl -, sulfo-, hydroxyl-, amino-, Nnono-{err]-C4al kyl anm no-,
N, N-di-Clerr]- C4a| kyl am no-, Clerr]- C4a| kanoyl am no- or

benzoy! am no- subs¥st ut ed phenyl or napht hyjjgor a r al_dfCsie-af or mul a
. \ CONHZ. CH2803H (3) or _i
=N

(Cho-4
Ho” N ) CHg, COOH
|
C1 'C4'alk)’|

A radical T of a coupling component is particularly preferably an unsubstituted or methyl-,
methoxy-, chlorine-, sulfo-, hydroxyl-, amino-, acetylamino- or benzoylamino-substituted
phenyl or naphthyl radical or a radical of the above-indicated formula (3).

A radical T of a diazo component is for example an unsubstituted phenyl or naphthyl
radical or a phenyl or naphthyl radical substituted for example by C;-C,alkyl,
C,-Calkoxy, carboxyl, sulfo, halogen or by a radical of the previously indicated formula
(2a) to (2d). A radical T of a diazo component is preferably an unsubstituted phenyl or
naphthyl radical or a phenyl or naphthyl radical substituted by sulfo, methyl, methoxy,
chlorine or a radical of the formula (2a) or (2b’’).

Preferred meanings of D concern:

a) Dye radicals of a 1:1 copper complex azo dye of the benzene or naphthalene series
wherein the copper atom is bonded at each end to a metallizable group in the ortho
position relative to the azo bridge.

b) Dye radicals of a monoazo or disazo dye, of the formula
D*-N=N-(M-N=N),-K- _ (3a),
-D*-N=N-(M-N=N),-K ' - (3b)or



[esr] Arradical T of a coupling conponent is particularly preferably an

unsubstituted or nethyl-, nmethoxy-, chlorine-, sulfo-, hydroxyl-, am no-,
acetyl am no- or benzoyl am no-substituted phenyl or naphthyl radical or a
radi cal of the above-indicated fornula (3). A radical T of a diazo

conponent is for exanple an unsubstituted phenyl or naphthyl radical or a
phenyl or naphthyl radical substitutedg for exanple by ([err]-Cal kyl,

C err]-C2al koxy, carboxyl, sulfo, halogen or by a radical of the previously
indicated fornula (2a) to (2d). A radical T of a diazo conponent is
preferably an unsubP*iNaNeP=)K-or napht hyl radical or a(3ghenyl or

hapht hyl . P?QF Qﬁ‘cm‘i '{;Bﬁ,?ie%('é&eﬁ%&) ﬂ;c{n?' D*Tgttﬁg badi R b2 ka0 E&hg(?ﬂeg?of’ﬁxe

r adi cal red nmeani concern:

a) Dye radenzeng ophaphthalenesspips M dowp redical o5 awédléfcom@n% ef thedenzene or
naphlt lhal e@? ﬁ:ﬁmbﬁéseﬁesrﬁurxishﬁembf@wip l@&ﬁp@ﬁ&&%ﬂ%&&ﬁﬁd to a

o e pnaBRIShE iPhsabipe - bkioR 3 i oni ot anisace e S, fad B, M

;j_ 6- orand¢ K canrcairgl subafrwém«cﬁwmatydn hiedyek) iarpartidular hydfoxyl, admmhnwiyil,a f

I azo CO 0] olald I or a
m da e conbaneRbr GFeel e 2 ARMERORD RElHoRRenbk) 5 4 MLk, 1P o)
of a couplngScmbpmendtoromwbsgnmmwmpthpe hevmgwglrtcaﬁ@atme atoms,

6- hydr oxy Zbé%fﬁtbéeﬁ&xﬁbstﬁﬁﬁh%@mﬂ ssl’?arlé Aatdt ad?f als dd\/lu?ﬂfé cseGtn

carry substituents customar am no,

met hyl , ethypne %mﬁ&@brewre@%xaﬂlﬁﬂ F;ge P’EVWGWGR‘}‘E%M@F“% (?ei/ K&y Echoxy
or 2-sul f @k Er)N@O or 1; and D*, M and K together contain at least two sulfo groups, preferably

three or four sulfo groups.

l‘

c) Dye radicals of a disazo dye, of the formula
-D*-N=N-K,-N=N-D,* (4a) or
-D*-N=N-K;-N=N-D, *- (4b),
in which D* and D;* are independently of each other the radical of a diazo component of
the benzene or naphthalene series and K is the radical of a coupling component of the
naphthalene series, and D*, D;* and K, can carry substituents customary in azo dyes, in
particular hydroxyl, amino, methyl, ethyl, methoxy or ethoxy groups, substituted or
unsubstituted alkanoylamino groups having 2 to 4 carbon atoms, 2-hydroxyethoxy,
2-methoxyethoxy or 2-sulfatoethoxy groups, substituted or unsubstituted benzoylamino
.groups, halogen atoms and also, in the case of D, one or more fibre-reactive radicals of
the previously indicated formula (2a), (2b), (2c) or (2d), and D*, Dl* and K, together
contain at least two sulfo groups, preferably three or four sulfo groups.

d) Dye radicals of a formazan dye, of the formula



groups,,; substituted or unsubstituted al kanoyl am no groups having 2 to 4
carbon atons, substituted or unsubstituted benzoyl am no groups, hal ogen
atonms and al so, .in the case of Dlerr], one or nore fibre-reactive radicals
of-the previously indicated fornul a (2a) (2b), (2c) or (2d); uis 0 or 1;
and D, Mand K together contain at |east two sulfo groups, preferably

t hree or four sulfo groups. <c) Dye raglicals of a disazo dye, of the
formula =~ in which D and Dlerr]* are independently of each other the
radi cal of a diazo conponent of the benzene or naphthal ene series and
Klerr] is (S8Hhagli cal of a coupling corrponent of the naphthal ene series,

and D*, Dfer and K[ ©QG Q GocygtonaLy i n azo dyes, in
parti cul ar \ 1Y NOXW\ @r ©f ygr oups,
substi t ut ed subgtRt Jups favi n§ A car bon

atons, 2-hydfsx Y, oXy et hox P20Rg2-5T piato oups,
substituted or unsdbstl tlut ed benzoyl am no groupsgf hal ogen at@m‘;,Hﬁ,_{j al so,
in the case of D[er'1l e or nore fibre-reactiwe r allcals of the

previ ously indicated Corrrula (2a), (2b), (2c) or ‘(~g , and D*, Derr]* and
Klerr] together contain at |east two sulfo groups, {preferably three or four

sul fo groups. d) adi cal s of a fornmazan dye f the formul a
- (SOgH)o_1 (SOsH)o
(5a) (5b)
t (SOaH) t (SOSH) 01
(SOsH) (SOgH) 1.5
(SO3H)0_1 (SOsH)°_1

(5¢) or (5d),
'in which the benzene nuclei may be further substituted by alkyl having 1 to 4 carbon
atoms, alkoxy having 1 to 4 carbon atoms, alkylsulfonyl having 1 to 4 carbon atoms,
halogen, carboxyl and also, in the case of D;, by one or more fibre-reactive radicals of the

previously indicated formula (2a), (2b), (2c) or (2d).

¢) Dye radicals of an anthraquinone dye, of the formula

803H

cerglip

NH—G—



[exr] §n which the benzene nuclei may be further substituted by al kyl
having 1 to 4 carbon atons, al koxy having 1 to 4 carbon atons,

al kyl sul fonyl having 1 to 4 carbon atons, hal ogen, carboxyl and also, in
the case of ‘D1, by one or nore fibre-reactive radicals of the previously
indicated formula (2a), (2b), (2c) or (2d). e) Dye radicals of an

ant hr aqui none dye, of the fornula [errg-

-8*- in which Gis a phenylene, cyclohexyl ene, phenyl enenet hyl ene or

C err]-Co6al kyl ene radical, and the anthraqui none nucl eus may be substituted

bly ) aI f E rt IiheWhRshl G ﬁ)s4gphmiglenamycﬁlmylpiﬂ@ Wénylaﬁhmﬂlyletsmwrmg -Cyaliglénierhdidalpy
a aVl n car non 0 n ons,
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sulfo gr otppsnyl rad1ca1 may be substituted by alkyl having 1 to 4 carbon atoms, alkoxy having 1 to
4 carbon atoms, halogen, carboxyl or sulfo, and the dye preferably contains at least 2 sulfo

groups.

f) Dye radicals of a phthalocyanine dye, of the formula

/ (SO W)y
\ ' @,

Pc

SO9-N-E-

R

in which Pc is the radical of a copper or nickel phthalocyanine; W is -OH and/or -NR,Rs;
R, and R are each independently of the other hydrogen or alkyl having 1 to 4 carbon
atoms, which may be substituted by hydroxyl or sulfo; R; is hydrogen or alkyl having 1 to
4 carbon atoms; E is a phenylene radical which may be substituted by alkyl having 1 to 4
carbon atoms, halogen, carboxyl or sulfo; or is an alkylene radical having 2 to 6 carbon

" atoms, preferably a sulfophenylene or ethylene radical; and k is 1, 2 or 3.

g) Dye radicals of a dioxazine dye, of the formula

SOgH SOgH
@(ﬁ@@j

-E-HN NH-E-

SO,H SOgH
@[ijo@j

NH-E-

or

or



f)s Dye yadicals of a phthal ocyani ne dye, of the fornula [err] in
which Plerr] is the radical of a copper or nickel phthal ocyanine; Wis -COH
and/or -NR4R[err]; R4 and RS are each independently of the other hydrogen
or-al kyl having 1 to 4 carbon atons, which may be substituted by hydroxyl
or sulfo; R3 is hydrogen or alkyl having 1 to 4 carbon atons; Eis a
phenyl ene radi cal which may be substitqted by al kyl having 1 to 4 carbon
at ons, hal ogen, carboxyl or sulfo; or is an al kylene radical having 2 to 6
carbon atons, preferably a squthenerne or ethylene radical; and k is 1,
2 or 3. g) Dye radicals of a § oxazine dye, of the fornula

[err] N o}
X

. 8),
5 Sy (8¢)
SOgH SOH

Cl

in which E is a phenylene radical which may be substituted by alkyl having 1 to 4 carbon
atoms, halogen, carboxyl or sulfo; or is an alkylene radical having 2 to 6 carbon atoms;
and the outer benzene rings in the formulae (8a), (8b) and (8c) may be further substituted
by alkyl having 1 to 4 carbon atoms, alkoxy having 1 to 4 carbon atoms, acetylamino,
nitro, halogen, carboxyl, sulfo and also, in the case of D, by one or more fibre-reactive
radicals of the previously indicated formula (2a), (2b), (2c) or (2d). '

Particularly important dye radicals D for the reactive dyes of the formula (1) according to
the invention are the chromophore radicals of the following formulae (9) to (20):

(Rgos = HO

Y o8 g
HO,S " -

in which Rg is C;-C,alkyl, C;-C4alkoxy, halogen, carboxyl or sulfo.

(Rialo_s HO
HO3S /i

OgH

(10)

in which R, is C,-Cjalkyl, C,-C4alkoxy, halogen, carboxyl, sulfo or C;-C,alkoxyanilino.

(Reos HO NH- CO—Q
O-wyy 7w

O3



-9 - [err] in which E is a phenylene radical which nmay be
substltuted by al kyl having 1 to 4 carbon atons, hal ogen, carboxyl or
sulfo; or is an al kylene radical having 2 to 6 car bon atons; and the outer
bemzene rings in the formulae (8a), (8b) and (8c) may be further
substituted by alkyl having 1 to 4 carbon atons, al koxy having 1 to 4
carbon atons, acetylamino, nitro, halLggen, carboxyl, sulfo and also, in the
case of Dlerr] by one or nore fibre-reactive radicals of the previously
indicated formula (2a), (2b), (2c) or (2d). Particularly inportant dye
radicals D for the reactive dyes of the fornula (1) according to the

i nvention 2ar thefollovm formulae (9) to
(20): &‘l"%hhﬁ? ﬁ%&ﬁ&‘t@"&(ﬁe gza%l‘%’fyr iy @1"0"8[%}‘?% err] al koxy,

hal ogen, car boxyl or sulfo. [err] in which R13 is (Jerr]-C4al kyl,
d err]-C4al koxy, hal ogen, carboxyl, sulfo or CHerr]-C4al koxyanili no.

[err] ‘
Hoss

(SOgH)o.4
(R7)os
(HO,S) N=N©—— (13a)
or |
(R7)o_4
(HOSS) »—Q N=N_Q _
(13b)
or ]
oH (SOgH);_2 |
(130),
N==N
3 4
SOgH SOzH - |

in which R5 is halogen, nitro, cyano, trifluoromethyl, sulfamoyl, carbamoyl, Cl—C4alky1,
C,-C,alkoxy, acetylamino, ureido, hydroxyl, carboxyl, sulfomethyl or sulfo.

HO

(HO5S) 1 =N ~<3}—’ N= OG (14)
0y HOsS

-1 SOgH



-10- «in which R6 is Cerr]-CZal kyI., d err] - C4al koxy,
or sulfo. HO

-

. -11-
(SOzH)o_
N_
Q (NHRg)
SOgH
or _
SOgH OH NH-Rg
Ho
) SOzH
in which Ry is C;-C,alkanoy! or benzoyl.
(SOzH)o_2 NHRg
HO4S
O3H
in which Ry is C;-C,alkanoyl or benzoyl.
(Rolo_s
(SosH)o_z HO i
3,COOH

in which Ry is C;-Cyalkyl, C,;-C,alkoxy, halogen, carboxyl or sulfo.

(SOzH)o_2

Dﬁ

12

hal ogen, carboxyl

(15a)

(15b),

(16),

a7,

(18),

in which R, and R are independently of each other hydrogen, C;-Cyalkyl or phenyl, and

Ry, is hydrogen, cyano, carbamoyl or sulfomethyl.



[err] in which R7 is halogen, nitro, cyano, trifluoronethyl, sulfanoyl,
carbamoyl, Cerr]-C4al kyl, C[err]-C4al koxy, acetylam no, ureido, hydroxyl,

car boxyl, sul fonethyl or sulfo. ' HO
[eFr] S lerr] in which R8 is Cl-C4al kanoyl or
benzoyl . .
-12-
(Rolo3

(SOsHo2 1o

~N— | (19),
=N
CHl,,COOH

in which Ry is C;-C,alkyl, C,-C,alkoxy, halogen, carboxy! or sulfo.

(SOgH)o_> (SOgH)o_»

SOgH

(Rygdo_2 HO  NH- CO—Q |

Om2 S
HO5S /<
OgH

in which Ry, is C,-C,alkyl, C;-C4alkoxy, halogen, carboxyl or sulfo.

(SOzH)o_2 HO (SoaH)o..z _
@ N-N (20a)
HOsS SOzH
(SOzH)1_2 :
HO NH, (SOgH)o_2
N=N - N=N

20b
HO3S SOH (200)



[e¢kr] in which Rlerr] is ([err]-C4al kanoyl or benzoyl. [err]
In which R12 and Rl err] are independently of each other hydrogen,

Cl[err]-C4al kyl or phenyl, and Rerr] is hydrogen, cyano, carbanoyl or
sukfonet hyl . - 12-
-13-
(SQsH)_2
HO (SoaH)o_z
—N
(20c)
HO,S
3 SOsH
(Rg)o_2: acetyl or ureido
(Relo_»

N=N

(HOas)u% N:N

(20d),

(SOsH)o_ (SO3H)o_y

in which Rg is as defined under formula _(1 1.

(RIS)O'Z

in which Q is a radical of the previously indicated formula (2a), (2b’) or (2d’) and (R;3)o.2
represents 0 to 2 identical or different radicals R,3 selected from the group consisting of
methyl, methoxy, chlorine and sulfo.

(SOzH)4->

JRéses e

SOgH

in which A is hydrogen, halogen, C;-Cyalkyl, CI-C4alkoiy, sulfo, carboxyl,
trifluoromethyl, nitro, cyano, hydroxyl, carbamoyl, N-mono- or _
N,N-di-C,;-C,alkylcarbamoyl, sulfamoyl, N-mono- or N,N,-di-C;-C,alkylsulfamoyl,
C,-C,alkylsulfonyl or C,-C,alkoxycarbonyl and Q is a radical of the formula (2a), (2b),
(2¢c) or (2d).



[esr] &n whi ch Rlerr] is (Jerr]-Cal kyl, (err]-C4al koxy, hal ogen,

car boxyl or sulfo. [err] in which R14 is (Jerr]-C4al kyl,
C[ err] - C4al koxy, hal ogen, carboxyl or sulfo. [err]
-14-

The radicals D which are particularly preferred accordiné to the invention conform to the
previously indicated formula (5a), (5b) or (6) or to the formula

HO
Q
HO,S SOH

(SOSH)1 "2 HO NH2 (SOaH)0_2
HO3S _ SOgH Q
(R14o2
HO
oI N
( 3 )13 . l\/ ( )01'
HO,S |

(SO3H)g~y

25)

[ ::: o o \
(HOS),-4 : [/\ N =N

(SOgH)q~

(Risdo2

in which (Ry3)0.3 represents 0 to 3 identical or different radicals R;3 selected from the
group consisting of methyl, methoxy, chlorine and sulfo, (R;4)q., represents O to 2
identical or different radicals selected from the group consisting of sulfo, acetylamino,
propionylamino, ureido, methyl, methoxy, 2-hydroxyethoxy and 2-sulfatoethoxy, and Q is
a radical of the previously indicated formula (2a) or (2b’’).



-13 - . [err] in which R6 is as defined under fornula (11).
HO [err] 1n which Qis a radical of the previously indicated formula
(2a), (2b') or (2d') and (Rlerr])[err] represents O to 2 identical or

di #ferent radicals R13 selected fromthe group consisting of methyl,

met hoxy, chlorine and sulfo. [err] in which A is hydrogen,

hal ogen, C[err]-C4al kyl, Clerr]-C4al kggy, sul fo, carboxyl,

A radical D, of a polyazo, metal complex azo, anthraquinone, triphendioxazine,
phthalocyanine or formazan chromophore is subject to the meanings and preferences
previously indicated for D. '

A radical D, of a monoazo chromophore is preferably a radical of the previously indicated
formula (1*) in which the variables present therein have the stated meanings and
preferences.

Particularly preferably D, is a radical of the above-indiczitcd formula (5a), (5b), (6), (22),
(22a) or (23) or a radical of the formula

(Rya)o2 (Ris)o-a
NZN /—\%} = N==N /\1‘ = N
\ .. .::.l ° .. Y -.
\/ 2 v e (SOgH)4-3
(26) or
(R1g)o- '
16/072 - CHg
N=—N ‘—f\I CONHz, CH2303H (27)9
N HO f;l o

in which (Ry4)g.2 has the previously indicated meaning, (R,5)q_4 represents 0 to 4 identical
or different radicals selected from the group consisting of sulfo, hydroxyl, amino,
methoxy, 2-hydroxyethoxy, 2-sulfatoethoxy, methyl, acetylamino, benzoylamino,
propionylamino and ureido, and (R;4)p_2 represents O to 2 identical or different radicals
selected from the group consisting of sulfo, methyl, methoxy and chlorine.

The radicals D and D, can be identical or preferably different.

A preferred embodiment of the present invention concerns cbmpbunds of the formula



tefluokomethyl, nitro, cyano, hydroxyl, carbanoyl, N nono- or

N-di - err] - C4al kyl car banoyl , sul fanmoyl, N-nono- or

N, -di - err]-C4al kyl sul famoyl, ([ err]-C4al kyl sul fonyl or

C err] - C4al koxycarbonyl and Qis a radical of the fornmula (2a), (2b), (2c)
or (2d). - 14- The radical s
D which are particularly preferred acggding to the invention conformto
the previously indicated formula (5a), (5b) or (6) or to the fornula

t
N
N

.
D—=N—* J—N N=N N=N
S5 s
X (SO3H)1-2 sé,H

in which A, D, Q, R, R; and X are each subject to the aforementioned meanings and
preferences.

A further preferred embodiment of the present invention concerns compounds of the
formula

NR——D: (1),

in which Dy, Q, (Ry3)p2 and X are each subject to the aforementioned méanings and
preferences.

Examples of suitable radicals D or D, are:

SOzH
o
H,N 3 i N=N
2N — S =
| (A1)
0% >N~ "OH HN—
|
CoHs
SOzH
CHg .
HO4S-CH N=N ‘
—
O” N~ "OH HN — '



{err] .in which (Rlerr])[err] represents O to 3 identical or different
radicals R err] selected fromthe group consisting of nethyl, nethoxy,
chlorine and sulfo, (Rerr])0 2 represents 0 to 2 identical or different
radi cals selected fromthe group consisting of sulfo, acetylam no, '
propi onyl am no, ureido, nethyl, nethoxy, 2-hydroxyethoxy and '
2-sul fatoethoxy, and Qis a radical -affthe previously indicated fornula
(2a) or (2b"). - 15- A
radical Dierr] of a polyazo, netal conplex azo, -ant hraqui none,

tri phendi oxazi pe, pht hal ocy¥ dthe or formazan chronmophore is subject to the
meani ngs and ppgef FRusly indicated for D. A radical Dierr] of
a nonoazo HNr-e e.N=NrQ SPs radical of the previously i gi cated
formula (1*) in [ t he varr§bl es present therein have the sta(f‘g

meani ngs and p 0 . PaiNteul arly preferably D, is a radical of the
above-indicated fornula (5a), (5b), (6), (22), (22a) or (23) or a radical
of the fornula CaHs _

SOzH
HOzS =N HN — (A4)
NHCONH,
O\\
SOgH C-CHs  ocH;,
N=N-—CH
oo - 09
SOzH
SOgH

I || '
N<nN-"onH N (A6)

SO,H
SOgH
Nl N I HN — | (A7)

HO,S

I
OH
SOgH



fgrr] .in which (Rlerr])0 2 has the previously indicated neaning,
(Rlerr})[err] represents O to 4 identical or different radicals selected
fromthe group consisting of sulfo, hydroxyl, am no, methoxy,

2-.hydr oxyet hoxy, 2-sulfatoethoxy, nmethyl, acetylam no, benzoyl am no,

propi onyl am no and ureido, and (Rlerr])0 2 represents 0.to 2 identical or
different radicals selected fromthe ggoup consisting of sulfo, methyl,

met hoxy and chl ori ne. The radicals D and Derr] can be identical or
preferably different. A preferred enbodi nent of the present invention
concerns conpounds of the $@shul a - 16-

[err] 1n which Al D Q R err] and X are each subject to the
af or ement it iagd=N

HN —

|
N
NN (A8)
cl
cl
SOzH
SO5H
j~=~@
| h} | HN —
N~ NOH (A9)
HO,S ‘
8 SoaH
SO5H
HOOC N=N
I
. HN —
Ny~ ~oH (A10)
1
SO,H
SO4H - _
N=N N ——-
¢
NHCOCHS;
SOgH . .
OCHjg
SOSH

N=N HN — - - (A12)
OO NHCOCH; ' |



pref erences. A further preferred enbodi nent of the present invention

concerns conpounds of the fornula [err] in which Derr], Q
(R[err])[err] and X are each subject to the aforenentioned neani ngs and
pref erences. Exanpl es of suitable radicals D or Dlerr] are:
[err] :
-19-
SOgH
HO,S ' NHCOCH;,
SOzH
E— N—
“:OO N ”‘QH (Al4)
HORS” X SOgH NHCONH,
SO5H _ _
® OH
N=N i . (A15)
HO,S g g HN — .
SOzH
3 OH :
N=N
HOaS I;l_
CHj '
SO,H
s OH
N=N*ll : (A17)
SOgH

OH )
Hacg—N =N ' : (A18)
HO4S HOGS HN —



=17 -

-20-

H"‘C'OO_":N*OO

HO4S HN —

H&—O—GN:N:“\
HO4S g N—

(A19)

(A20)

'(A21)

(A22)

(A23)

(A24)



terr] . - 18-

-21-

- SOgH
OH HN""

e
HO3S HORS SOgH

SOH
OH HN—

H3C N=N

HOzS | H03$: ‘g “ ~SO,H
OH HN—

O

SOgH
OH HN—

H3C N==N

SOgH
OH HN™
H3C-0 — N=N

OH HN—

Hooc_@_n-_-NsoaH

HO,S

SOgH OH HN™

YO,

SOgH

(A25)

(A26)

(A27)

(A28)

(A29)

(A30)

(A31)



[grr] -19-

SOzH
N=N
CO

SOgH

-22-

OH HN™

OH HN—C—-@HN-—-

@”‘”i‘c
HO,S SOgH

SOgH
N=N
T s
SOgH
SOzH

OH HN— HN —

OH HN— C

SOgH

SOgH

N=N

—NH HO3S

L0

OH HN—

(A32)

(A33)

(A34)

(A35)

(A36)



[arr]

-23-

0O=0

SOzH OH HN—

gm0
foogheocH

CH,NH-

SOgH
OH NHCOCH,CHg

2y
—NH HO3S SOgH

SOgH
OH HN/

v
HO4S
SOzH
803H OH HN"
N=N
HO5S™
SOgH "~ SOgH

O
SOgH OH HN— C

N==N
O o
SOgH SOgH

SOgH
8 OH CHs

HsCO-O'N Nlll—
 HOS o

(A37)

(A38)

(A39)

(A40)

(A41)

(A42)



= 20-

[serr] - 21 -

-24 -
SOgH
@-N NON N HN —_
SO SOzH
SOgH
Q. N=N —Q N=N N—
SO4H NHCONH

SOgH

o Opnmnlp-nmn—pim—

NHCONH,

SOgH OCH,4

g} . QN N VO
NHCONH2

SO,H NHCOCH,

SOaH

. NQN gy T
HO4S

803H SOsH

SOgH SOH

(A43)

(Ad4)

(A&hj

(A45)

(A46)



farr]

]

-22.

-25-

SOgH

N=N N=N H
SOgH SOzH
" (6) (7)

SOgH

SOgH OCHg

HO3S—©—N=N~©-N=N—QHN—(A48)

NHCOCH;3

SOgH O(CH,),OH

HO:ﬁ—@—N:N—O-N:N—QHN— (A49)

NHCOCH,
O HN

HaC CHg
HN _

so3|-|

Hp

O HN

HN/

soaH

(A47)

(AS0)

(A51)



-26 -
O NH,
I I ! SOgH
' O HN HN —
: “SOH
O NH,
SOgH
‘ ‘ g CH,
O HN HN —
SOgH
O NH,
L ~
CH, NH—
O HN
H03$: t ~CHg
SOgH
8 OH HN-
HOsS ~SOgH
SOgH cl
HoN o N
.
N o) NH(CH,)sNH-

cl SOgH

(A52)

(A53)

(A54)

(AS5)

(A56)



ferr]

-27-

Q HN"
%0 0
LI
7 N
HO4S N N SO4H (AS7)
Nao N
© HN—"
HO,S 0 0
\7/7
LA .
NN SOgH (A58)
Na _N
o HN—"
HO5S C-0 0
LA
N" N SOsH (A59)
Na N .
SOgH
: o)
SOgH T |
% T
HO,S NN o (A60)
N__N



=34- [err] - -25 -

-28-

O—Cu——O HN""

SOgH

O—Cu—O

@ 0,

SOgH

O0—Cu—0O

l i N=N HN —
HOSS g g SOH

SOgH

SOsHO—Cu—O HN—

‘# Lo,

SOgH
Cu—O
NH, o/ 4
SOaH ’

HN —

(A61)

(A62)

(A63)

(A64)

(A65)

(A66)



[err] ., -26 -

-29.

SO,H

NH, OH
HO,S -@— N= N:“:N =N

HO,S SOgH

.._-—

SOgH SOH

NHZ OH
SOH  Hogs SOgH

SOgH

: 803H NH, OH
YT ” ”
HO,S SOzH

SOH

SO4H
803H OH NHz
N N

OO HOgS 803H HN —

SOgH
SOgH O(CH,),0H
3 (CHa) OH HN—
- N="
SOzH CHg HO4S SO4H
SOgH OCHg

OH HN—

SOH CHs HO4S SOgH

(A67)

(A68)

. (A69)

(A70)

(A71)

(A72)



{err] , -27 -

-30-

HOzS o 0

% S04 ¥
SOgH
HN— )z
SO,NH, )y
xX+y=23

z=1-2_

. I}I -~ 0
N —Cu-N S-NH SO.H
| — "
| N__ ©
N —¢ N NH- )z
SO,NH, )y
X+y=23

z=1-2

(A73)

(A74)

(A75)



ferr] .

-31-

SOsH 24
soi¥sciNa
HN— )z
SO,NH
oNHz )y Xy =23
z=1-2

and Z’ is a chromophore radical of the formula

OH

Y-OZS_Q—N=N O
HN/

OH
Y-0,S N=N i l
HO3S N

Y-SO,{(CH,),NHOC N=N

SO,-Y

OH
hes!
SOH  Ho,s OO HN"

(A76)

(A101)

(A102)

(A103)

(A104)

(A105)



.28 -

*

-32-

N=N

: OH
Y-SO,(CH,),NHOC HO,S OO N

SO,H OH
“QQN —N*OO
Y-0,8 HO4S HN""
Y-0,8 OH
jos 0
HO4 s OO HO4S HN
OH HN/
Y-ogs —@— N =N *
HO,S g g SOgH
SO.H
8 OH HN/
“OO
HO5S SOgH

OH HN

Y-SO,(CH,),NHOC O— N=N
HO4S SOzH

803H /

OH HN
Y-S0,(CH,),NHOC

Ty

(AIO&)

(A107)

(A108)

(A109)

(A110)

(All11)

(Al112)



[err] ., -29 -

-33-

-

OH HN

Y-SO,(CHy) ,NHOC HO,S SOgH

OCHj
OH HN"
N=N

Y-0.8 Hoss:“gg SOgH

SO,-Y

OH HN
el
SOsH  HO,sS SO5H

SOH OH HN—
N=N

SO,Y OH HN/

SO,-Y OH HN

“

(A113)

(Al14)

(A115)

(Al116)

(Al117)

(A118)



[err] ., -30 -  HN- [err]

-34-

OH HN/

Y-Ozs-O—N N OO

HO,S
SOgH

OH HN

Y-S0,(CH,),NHOC O N=N__ l O

HO;S

SOgH

OH HN/-

o
Y-SO,(CH,),NHOC HOSS CO

SOzH

SOgH OH HN /

803H

SOgH

NH2 OH |

HO5S SOsH

NH, OH
Y-soz(CHz)zNHoc—@—N=N:“:N =N (A124)

HO,S

~

-31 -

(A119)

(A120)

(Al121)

(A122)



-35-

SOgH SOgH
NH, OH
(A124a)
HO,S SOgH HN—
SOgH
NH, OH
HOSS—-Q—N=N: “ (A124b)
HO,S g g SOgH HN —
SOgH SOgH =
NH, OH
N N (A124c)
HO s SOgH
(soaH)01 s s
SOgH
NH, OH
T
Y-SO,(CH,),NHOC HO,S SO,H HN — '
SOpY " SOgH

NH, OH . :
H03$ SOzH HN — _ -

and Y is subject to the aforementioned meanings and preferences.

A preferred embodiment of the present invention concerns compounds of the formula

OH NH,

R
I N |
D—N —-r/ “——'N —@- _ _ (SOaH)o 2 R
< = = (12%)
&



[-err]

¥

- 32- OH

- 36-

in which R and R, are each independently of the other hydrogen, methyl or ethyl, X is
chlorine or fluorine, Q is a radical of the formula (2a) or (2b’’) indicated above, and D is a
radical of the formula (5b) indicated above which apart from sulfo carries no further
substituents, or a radical of the formula (6), (21a), (23), (24) or (25) indicated above.

A further preferred embodiment of the present invention ¢oncerns compounds of the

formula
X
N¢LN
HO  HN L\\N /" NR; D, (lb’),.
)
a HO,S |
3 SO,H

in which R, is hydrogen, methyl or ethyl, X is chlorine or fluorine, Q is a radical of the
above-indicated formula (2a) or (2b’’) and D, is a radical of the formula (5b) indicated
above which apart from sulfo contains no further substituents or is a radical of the formula
(22), (23), (26) or (27) indicated above.

The compounds of the formula (1) are fibre-reactive. Fibre-reactive compounds are to be
understood as meaning compounds capable of reacting with the hydroxyl groups of
cellulose, the amino, carboxyl, hydroxyl and thiol groups in the case of wool and silk, or
with the amino and possibly carboxyl groups of synthetic polyamides to form covalent
chemical bonds.

The compounds of the formula (1) have at least two and preferably four to eight sulfo
groups, which are in each case present in the form of the free acid or preferably in salt
form, for example as sodium, lithium, potassium or ammonium salt. The compounds of
the formula (1) can also be in the form of a mixed salt, for example in the form of an

Na/Li or Na/Li/NH, salt.

The reactive dyes of the fonnulé (1) can be prepared in a mannef known per se, for
example by reacting about a2 mole equivalent of an organic dye of the formula



[err] s - 33- OH HN

-37-

D;-NHR;  (28),

about a mole equivalent of a compound of the formula
D-NHR (29)

or suitable precursors of the compounds of the formulae (28) or (29) and about a mole
equivalent of a halotriazine, preferably 2,4,6-trichloro- or 2,4,6-trifluoro-s-triazine, with
one another in any desired order or, if precursors of the compounds of the formulae (28) or
(29) were used, converting the resulting intermediates into the desired dyes and, if desired,
following up with a further conversion reaction, for exami)le to convert a halogen atom on
the trianine into any deisred radical X, where D, Dy, R, R, and X are subject to the
meanings and preferances indicated above.

The conversion of intermediates into the final dyes, which becomes necessary on account
of the use of precursors of the compounds of the formulae (28) or (29), is in particular a
coupling reaction leading to azo dyes.

Since the individual above-indicated process steps can be carried out in various orders, in
some instances even simultaneously, various process variants are possible. Generally the
reaction is carried out in successive steps with the order of the elementary, known
reactions between the individual reaction components depending on the particular
conditions.

A preferred process for preparing dyes of the previously-indicated formula (1a) comprises
for example reacting about 1 equivalent of an organic dye of the formula ' '

D-NHR (29)
or a dye precursor, about 1 equivalent of 2,4,6-trifluoro-s-triazine (cyanuric fluoride) or

2,4,6-trichloro-s-triazine (cyanuric chloride), about 1 equivalent of the compound of the
formula



[-erT]

- 34- OH HN

-38-

NH,  (30),
(SOgH)¢-,
about 1 equivalent of the compound of the formula

OH NH,

and about 1 equivalent of a compound of the formula

A
(32),

in which A, D, R, R; and Q are each as defined above, with one another in any desired
order by diazotization and coupling or, if dye precursors are used, converting the resulting
intermediates into the desired dyes with or without a further conversion reaction.

A preferred variant for preparing the compounds of the formula (1a) concerns the
preparation of a compound of the formula

N OH NH,
LR
X (SO3H)4-2 sOzH SOgH

(33),

in which A, Ry, X and Q are each as defined above and X’ is halogen, preferably chiorine
or fluorine, and the further reaction thereof with a compound of the previously indicated
formula (29). This route is especially suitable for compounds of the formula (1a) in which
D is the radical of an anthraquinone, phthalocyanine, formazan or dioxazine chromophore.



[-err]

-39-

A further preferred variant for preparing the compounds of the formula (Ia) concerns thé
preparation of a compound of the formula

]
N
D—N z N
NYIN NH;  (34),
X

(SOgH)4-»

diazotization of this compound and coupling onto a compound of the formula

SO3H 803H

in which A, D, R, R;, X and Q are each as defined above. This route is préferred in the
synthesis of compounds of the formula (1a) in which D is the radical of a monoazo,
polyazo or metal complex azo chromophore.

The invention further provides a process for dyeing and printing cellulose-containing fibre
materials with the dyes of the invention. Suitable fibre materials include for example the
natural cellulose fibres, such as cotton, linen and hemp, and also pulp and regenerated
cellulose. The dyes are also suitable for dyeing or printing hydroxyl-containing fibres
present in blend fabrics, for example blends of cotton with polyamide fibres or in
particular with polyester fibres.

The dyes of the invention can be applied to and fixed on the fibre material in various
ways, in particular in the form of aqueous dye solutions and print pastes. They are suitable
not only for the exhaust method but also for dyeing by the padding method, whereby the
material is impregnated with aqueous, salt-containing or salt-free dye solutions and the
dyes are fixed after an alkali treatment or in the presence of alkali with or without heating.
After fixing, the dyeings or prints are thoroughly rinsed with cold and hot water with or
without an agent which has a dispersing action and promotes the diffusion of the unfixed
portions. Dyeing and printing are carried out using the customary dyeing and printing
processes. '



-85 - » [err] and Y is subject to the
- af orenenti oned neani ngs and preferences.

The amounts in which the reactive dyes are used in the dyebaths or print pastes of the
process of the invention can vary according to the desired depth of shade; generally
amounts from 0.01 to 10 per cent by weight, in particular from 0.1 to 6 per cent by weight,
on weight of fibre, are suitable.

The dyeing liquors may contain the generally customary additions, for example the
aqueous solutions of inorganic salts, for example of alkali metal chlorides or alkali metal
sulfates, alkali metal hydroxides, urea, thickenings, for example alginate thickenings,
water-soluble cellulose alkyl ethers and also dispersants, levelling agents and migration
coinhibitors, further sodium m-nitrobenzenesulfonate and as further thickeners for
example methylcellulose, starch ethers, emulsion thickenings, preferably an alginate, e.g.
sodium alginate, and also wetting agents.

The process of the invention is preferably carried out as a dyeing by the exhaust method.
In this case dyeing generally takes place from an aqueous medium at a liquor ratio of for
example 2:1 to 60:1, in particular at a liquor ratio from 5:1 to 20:1, at a dyebath pH of for
example 6 to 13 and at a temperature of for example 40 to 110°C, in particular ata |
temperature from 60 to 95°C. : '

The dyes of the invention are notable for good fixation and very good build-up. They are
notable for a high degree of exhaustion and can be applied by the exhaust method over a
very wide temperature range and are therefore also suitable for dyeing cotton-polyester
blend fabrics under the conditions recommended for such fabrics. The dye mixtures of the .
invention are also suitable for printing, in particular cotton or blend fabrics containing for
example wool or silk.

The dyeings and prints on cellulose fibre materials prepared with the dyes of the invention
have a high colour strength and a high fibre-dye bond stability not only in the acid but also
in the alkaline range, also good lightfastness and very good wet fastness properties, such
as wash, water, seawater, cross-dyeing and perspiration fastness properties, and also good
fastness to dry heating setting and pleating.

The Examples which follow illustrate the invention. The temperatures are given in degrees
Celsius, and the parts and percentages are by weight, unless otherwise stated. Parts by
weight relate to parts by volume as the kilogram to the litre.



A preferred enbodi nent of the present invention concerns conpounds of the
formul a [err] - 36-

in which Rand R err] are each independently of the other hydrogen, nethyl
or *ethyl, X'is chlorine or fluorine, Qis a radical of the formula (2a). or
(2b") indicated above, 'and Dis a radical of the fornula (5b) indicated
above which apart fromsulfo carries._mg-further substituents, or a radical
of "the fornula (6), (21a), (23), (24) or (25) indicated above. A further
preferred enbodi nent of the present invention concerns conmpounds of the
formula - [err] in which Rlerr] is hydrogen, methyl or ethyl, X is

(207)  ana S ARl uich 3 108 pod of F cBRBNFA DCRERRL DT Ll o '

apart fromsulfo contains no further substituents or is a radical of the

formula (22), 362‘3) (26) ééH H ndi cat ed above. NThe conpounds of the
formula (1) ane’fibre-reagt é/ Fi bre- P&t ve— &m"'re e— NH,

understood a TMabl ¢ react Ngg W th the oxyl

ani Ng copRroungs

groups of c§ jose, t h% no, car DXy rey oxyl and t hi ol a.p the
case of woo silk, K ®
N=N SOzH
SOgH CHg SOsH. 8

(101)

in 1000 parts of water is admixed at a temperature of about 0°C with 25 parts of 32 %
hydrochloric acid and 7 parts of sodium nitrite and stirred for an hour. The excess nitrite is
destroyed with a little sulfamic acid and the suspension of the diazonium salt is added
dropwise into a cold neutral solution of 61 parts of .
1-amino-2-[4-(2-sulfatoethylsulfonyl)phenylazo]-8-hydroxynaphthalene-3,6-disulfonic

acid while the pH is kept constant by the addition of sodium hydroxide solution. The
solution is warmed to room temperature, and freed of salt by dialysis, and the dye of the

formula
SOH OCH,CH OH OHHN——r }—NH—@N N N=N
N=
SYFSE- “ L
= . SOMH
SO CH, cH,_CH ,OSOH

(102)

is isolated by evaporating to dryness. The powder obtained dyes cellulose in bright navy
shades having good allround fastness properties.

Example 2: A neutral solution of 104 parts of the compound of the formula

N OH NH :
TN A=
\g H SoH OO | \©\ (201)
soH : SOH e

So,

CH,CH,0SO;H



wi t*h the am no and possi bly carboxyl groups of synthetic polyamdes to form
coval ent chem cal bonds. The conpounds of the fornmula (1) have at | east
two and preferably four to eight sulfo groups, which are in each case
preésent in the formof the free acid or preferably in salt form for
exanpl e as sodium |ithium potassiumor amoniumsalt. The conpounds of
the formula (1) can also be in the fargpof a mxed salt, for exanple in the
formof an Na/Li or Na/Li/NH err] salt. The reactive dyes of the formula
(1) can be prepared in a manner known per se, for exanple by reacting about
a nol e equi val ent of an organic dye of the formula

-37 - . . . b r : bout
2ol e equifVIOPQRETESPE el s addedat 5 oppperante of pbh €10 Wb ReburdrSBiurion of
D-NHR - (288 partsof the cempoundmfdhefosmula of the conpounds of the fornul ae (28)
or (29) and about a nole equivalent of a halotriazine, preferably
2,4,6-trichloro- or 2,4,6-trifl.uoro-s-triamee, Wi th one another in any
~desired order or, if precursors of tHHgconpoungsi,of the fornul ae (28) or
(29) were used, converting the resulting+R&e neéiates into the desired
dyes and, if desired, following up with t her conversion reaction, for
exanpl e to convert a halogen atomon t aQi ne into any dei sred radi cal
X, where D, Dierr], R Rerr] ang X;a supjec t he neani ngs and

pref erances indi cated above. Thejpconvjersi d&@Hgpf inter gbates into the fina
dyes, whi ch beconmes necessar )

conpounds of the fornul ae

is in particular a coupling
reaction |leading to azo dy@ bk i ndi vi dual above-indi cated proces
steps can be carried out in Vari in sone instances even .

si mul t aneously, various process yari ims a$%3"1oossi ble. Generally the -
reaction is carried out in successive ®eps wth the order of the

el enentary, known

while the pH is kept constant by the addition of sodium hydroxide solution. The solution is
warmed to room temperature and freed of salt by dialysis and the dye of the formula

SO.H
CH, | ° CH,
N _ OH NH,
e Y) ¢ S QRGN
I o % sa
so SO,zH SOzH 2 _
3H .
O NH, - CH,CH,0SO,H

is isolated by evaporation to dryness. The powder obtained dyes cellulose in bright blue
shades having good allround fastness properties.

Examples 3-9: Example 1 is repeated using instead of the compound (101) a compound of
the general formula )

N
OH HN——7 ~—N NH,
SOzH
L @ “

SOzH SOgH

in which D, has the meanings specified in the table below. This results in analogous dyes



rreacti ons between the individual reaction conponents depending on the
particul ar conditions. A preferred process for preparing dyes of the
previ ously-indicated formula (1a) conprises for exanple reacting about 1
e€quai val ent of an organic dye of the fornula

D- NHR (29) or a dye precursor, about 1 equival ent of
2,4,6-trifluoro-s-triazine (cyanuric f43uoride) or
2,4,6-trichloro-s-triazine (cyanuric chloride), about 1 equivalent of the

conpound of the formula -38 -
[err] abowhich eastidyerdotionh with gdvd ailbogl fasiness propertiest nul a
OH NH2 . (31) [err] and about 1
?gg;valent of a cog&gﬂnd of thgcaornula
3 N=N
803H CH3
OCH,CH,0H
HO5S
4 Q
SOgH OCHj
NHCOCH,
SOzH CHg
6  HOgS N=N
NHCOCH;
OCH,CH,OH
SOzH '
HO,S SO;H CHs
OCHg,
SOgH

N=N /N

S G

HOsS SOgH  NHCOCH;




Fniwhich A, D, R Rerr] and Q are each as defined above, with one anot her
in any desired order by diazotization and coupling or, if dye precursors
are used, converting the resulting internediates into the desired dyes with

or~wi thout a further conversion reaction. A preferred variant for
preparing the conpounds of the formula (la) concerns the preparation of a
conpound of the formula [errJaqg-in which A Rerr], X and Q are

eath as defined above and X' is halogen, preferably chlorine or fluorine,
and the further reaction thereof with a conpound of the previously
indicated formla (’@@ This route is especially suitable for conpounds of
the formula (Ia)==Q which D/=\the radical of an-anthraquinone,

pht hal ocyadi ne, T : ne chronophore.

- 39- A furth preferred iant for preparing the conpounds of the
fornula (1 a) ebpgerns the eparati on of a conpound of the fornula

[err]

Examples ‘10-13 Example 2 is repeated using instead of the compound (202) the
compounds mentioned in the table below. This results in analogous dyes which each dye

cotton w1th good allround fastness properties.

e HN'—'(CHz_)é

o QU

NH,

NH,

NH,



di &zoti Zation of this conpound and coupling onto a conmpound of the fornula
OH NH2 [err] in which A’ Db R Rerr], X and Q are each as defined
above. This route is preferred in the synthesis of conpounds of the fornula
(1d) in which Dis the radical of a nonoazo, polyazo or ‘netal conplex azo
chronmophore. ~ The invention further provides a process for dyeing and
printing cellul ose-containing fibre megserials with the dyes of the
invention. Suitable fibre materials include for exanple the natural

cellul ose fibres, such cotton, linen and henp, and al so pul p and
"regenerated cel |l ul ose. %ge dyes BHg al so suitable for dyeing or printing
hydr oxyl - cont ai ni ng fj br@sgpgeses
cotton with pol yam bre‘(%o
dyes of the inventi n.MHe 3

in blend fabrics, for exanple blends. of
particular with polyester fibres. The
3l LAQ b and fixed on the fibre material in
vari ous may%, HRsPar t culbr th the 8 of aqueous dye sol utions and print
pastes. They are suitabl N only for the exhaust nethod but also for
dyei ng by the paddi ng nmet hod, whereby the material is inpregnated with
aqueous, salt-containing alt-free dye solutions and the dyes are fixed
after an al kali treatnent n the presence of alkali with or wthout
heating. After fixing, th eings or prints are thoroughly rinsed with
cold and hot water with or without an agent which has a dispersing action

o P o A L et bhesbis o PO A ea U g dAR "0
[ ut_usi u yei inti .

- 40- THOMRAYAA Which %‘?8)‘[‘" ?%@M@&bg?@ﬂlﬁwéﬁtegﬁﬁ%@wq he dyebat hs or
print pastes of the process of the invention can . vary according to the

desired depth of shade; ggrerally amounts from0.01 to 10 per cent by
wei ght, in particul ar®erhm®1 to 6 per cent by weight,

O HN N——(,N?‘—NH N=N OH NH, N=N
14 CH, Ne N
R co GRS
L < s
. . 2
SO,H SO,H SOH 1
O NH, CH,CH,OSO,H
SO,H
CHy, | ° CH,
o HN; C:H HN— 3~ NH n=n, QN
15 : Ny N
MG
QL c ; 0
SOH : SO,H SOH ]
O NH, : NH

I
HO,SOH,CH,CO,SH,CH,C

SOH

CH, CH,
O HN CH N cNh'—N N=N OH NH2 N=N
oty S CaRs
16 cl 3
_ Q‘O s : SO,H SOH

H
O NH, Os ?o
NH

HO,SOH,CH,CO,SH,CH,C



oniweight of fibre, are suitable. The dyeing liquors may contain the
general |y customary additions, for exanple the aqueous sol utions of
inorganic salts, for exanple of alkali netal chlorides or alkali netal
sulfates, alkali netal hydroxides, urea, thickenings, for exanple alginate:
thlckenlngs, wat er - sol ubl e cellul ose al kyl ethers and al so di spersants,

| evel i ng agents and m gration coi nhi bygors, further sodium

m rfi t robenzenesul fonate and as further thickeners for exanple

met hyl cel | ul ose, starch ethers, enulsion thickenings, preferably an

al ginate, e.g. sodium al gi m.aLa,.r"bpdN tiyi NG at':ntﬁ_ The process of
the invention is pref@& ably]camsg ®d ou a the ust met hod.
% eous mat a

In this case dyei ng_gengral t akes place $0b
| i quor ratild of fo%l 1 to 60:1, in @b gosat aliq ratio
from5:1 to 20:HaSat aNdyEb THSQM of for exarrpfe 6 to 13 and at & cH.oso.H
tenperature of for exal e 40 to 110[err]C, in particular at a tefpérature
from60 to 95[err]C. . HFae dyes of the invention are notable for -good
fixation and very good | d-up. They are notable for a high degree of
exhaustion and can be applied by the exhaust nethod over a very w de

tenperature range and are therefore also suitable for dyeing

cot t on- pol mte_m_axamm rlitodmmjmpeath@usiogiﬁswiaé 0§ theablorowiadiayl-contaisingh
fabr i cs. Thfeclier Hotottegining fibrb@ia 1-mtaﬁﬁ§3amrs%ylfrﬁpfe§ummél nting,
in particufar, cotton or rlcs ont al ni for exanple wool or silk.
The dyei ng@ﬂﬁ@‘ﬁrﬂ%@méﬁnﬂeqqnmwgés-fi bre materials prepared with the dyes
of the |nvent|on have a high colour strength and a high fibre-dye bond

stability e a al | kal ine ra ood
1 aht f ast nisamalkytosdh THE st obraiplS S ianiheBod BkPas e Q0%

seawat er, dyeswhith dlyel gotrorowjtk igepd aliround fafsamlsmeperpcmeht indicatedrtoieal so g ood
fastness to dry heating setting and pl eating. The Exanpl es which follow

illustrate the invention. The tenperatures are given in degrees Celsius,
and the parts and percentagesfare by weight, unless otherw se stated. Parts

by wei ght rel as:[oeu to parts byny¥a u 3F! 6. Nj I o] EHPRBOHi t r e.
s WA Jﬂ :
19 N=N-© N7HN : olive
NHCOCH, HOS

: SOH oH NH, SO,{CH,),OSOH
20 - 3 _QHN)‘N Hn'@ 3 N© j ) olive
HOS HO,8” SOH

SO,H NHCONH,

F
A

21 SOH i sos” OH NH, @ SO,{CH,),080H .
¥ N=N -@ :“: olive
Hoas NHCOCH, " HOS CO SOH



-41- ;Exanple 1: A neutral solution of 106 parts of the conmpound of the
formul a [err] 1n 1000 parts of water is adm xed at a tenperature
of about O[err]Cwith 25 parts of 32 % hydrochloric acid and 7 parts of
Sodiumnitrite and stirred for an hour. The excess nitrite is destroyed -
with alittle sulfamc acid and the suspension of the diazoniumsalt is
added dropwi se into a cold neutral sofution of 61 parts of

| - am no- 2- [ 4- (2- sul f at oet hyl sul f onyl ) phenyl azo] - 8- hydr oxynapht hal ene- 3, 6- di
sul fonic acid while the pHis kept constant by the addition of sodium

hydr oxi de sol ution. The sol utFi on i's war rred to roomtenperature, and freed

of salt by dialysis, and th Qi a c0NH(CH2)£w5(c|}2)20$Q§Hi sol at ed
by evaporati ngp#io dryn erNo ﬁﬁd @ s cellulose in bright
navy shade Bhying @'ﬂﬂr erties. Exanpl e 2: glive
neutral sol 'Q of 1 parts of th@s%o o n =5f the formul a
|:
SOHOH NH, @
N= N-@HN’LN HN GONH(GH,),80,(CH,),080
Hoss SOH
HO,S NHCOCH,
olive |

F .
H NJ‘ so H on NH, @,SOZ(CHZ)ZOSO:,H "
SO. o ! olive
y N N-@HN A 'hN Non

HO,4 s sosu CH,

N=N SO,H SO(CH)OSOH
s G oS },.)HN@ ;;*;"[ L g

HO,S

C}'N N C@ soa OH NH, ©,302(0H2)20303H olive
803H HOS )‘N’hN Ny
HOS

SO,H

SO,H

HOsS O SOH SO,(CH,),0S0.H
o HO, s )~N *hN '@ N._N:i N_.N,@ e olive
HO.S SO.H :



[arr] -42 - - in 1000 parts of water

Is added at a tenperature of about O[err]Cto a cold neutral solution of 53
parts of the conmpound of the formula [err] while the pHis
kept constant by the addition of sodi um hydroxi de solution. The solution is .
warnmed to roomtenperature and freed of salt by dialysis and the dye of the
formul a [err] is isolated bygevaporation to dryness. The powder
obt ai ned dyes cellulose in bright blue shades having good allround fastness

properties.

Ho,s

SO H
S° H OH NH, @ a(CHz)zOSO H

H co—{ :'>-N =N
ORI
o o HO,S OO SO,H

violet.

SOH 1
H,CO SO:,H OH NH, @ SO,(CH,),0SOH

N=N
30 _Sg_ HO,S HN)“N’hN
HO,S

violet

3 1Haco-«jé-m N @soau OH NH, CONH(CH,),S0,(CH;),0S0
oS @@ g o
HO,S SOH
violet

nGendiey sy o

SOH oH NH, .
33 HO, s )“N’hN’GE J:)‘com-i(cl-iz)zsoz(cnz)zosoal-l olive

HO,S



Exanpl es 3-'9:”?|'E>’<ampl e 1 is repeated using instead of the conpound (101) a

conpound of the general formula [err] 1n which D2 has the neanings
specified in the table below. This results in anal ogous dyes
43 - whi ch each dye cotton with good allround fastness properties.

-49-

HO, S-@-N SOH
34 ‘@ ﬁso 34 OH NH, @,SOZ{CHz)ZOSOaH
HO,S HN)“N HN

HO,S

dark blue

F
NJ‘ SoaH OH NH, @fsoz(c"'z)zosoa“
35 SO OHHN)“N’hN "N | datk blue
@_N=N ' ' HOS SO,H
' HOS I SOH

SOH on NH, SO,{CH,),080
36 SO oHHN)“N’h"@ @ dark blue
@-N:N“ HOS |
SOH Hos OO SOgH

E
NPN s°s“ OH NH, @» 5(CH,),0SOH
37 SO,H OHHN}‘N'hN e . dark blue
HO,S SOMH -

s T

F
"‘)ﬁ SoaH OH NH, @SOz(GHz)zOSOsH
A N * dark bl
OHHN . ue
N N HO,S OO

“HO sso H -~

@msH OH NH, Osoz“’”z)
HOy s so H
“/HO s O@ SOH :

dark blue



[er] -44 - [err] Exanples 10-13:
Exanple 2 is repeated using instead of the conmpound (202) the conpounds

mentioned in the table below. This results in anal ogous dyes which each dye

-50-

F
NN sosu OH NH, @
. !
40 SOH OHHN)“ N'hN CONH(CH,},SO,{(CH,),080;H
. @—N:N* HO:,S SOH
o s o

dark blue

F
NJ‘ S° H oH NHz

41 _SoH OHHN : \ CONH(CH,),SO,{CH,),0S0H
@- N -N* HO,S SOH

neg
SO;H HO,S g SO,H

dark blue
F
NJ~ N 803H OH NH, @,CONH(CHZ)ZSOZ(GHZ)ZOSO:,H
OHHN} N“HN so ]
“ vos X2 s
SOgH
dark blue
F
NN @%aﬂ OH NH,
—ale GONH(CHz)zsoz(cHz)zosoaH
N= N“ HO,S so3
“’ sl leopn
dark blue

SOH OH NH, SO,(CH,),080,
44“°as‘©'N\\N OSOSH — NﬁN,@Eo s NO
HO, sso H

navy



cott on with good allround fastness properties.
[err] -45 -

£ A

X SO,{CH,),0SO0,H
)~ N ’hN'@ " “H @

45
HOSOCH,0, S p-N, G Hos

dark blue

%) SO,(CH,),0SO,H
sog )‘N‘hN’@ HoH NH, NN@_ 5(CHZ),080,
46 OO HO, s“sosu dark blue
HOy s“‘ SOH '

SO,(CH,),0S0.H

SOH on NH, SO,{CH,),050,H
,Lm@ R
47 N HO,S SOH dark blue
HOSS““ SOH

CONH(GH,),80,(CH,),0SOH

E .
O(CH2)20H N‘J\' SoaH OH NH @ Z(CHz)zosOSH
HO:. so H

HO,S N
3 HC  hos I SOH

SOH

Example 49: Examples 19 to 48 are repeated using instead of the
fluorotriazinyl-containing precursor in each case the corresponding
chlorotriazinyl-containing precursor. This results in the analogous chlorotriazinyl
compounds.

Example S0: 18.45 parts of cyanuric chloride are suspended in 150 parts of ice water and
stirred. 38.5 parts of 1-amino-8-hydroxynaphthalene-3,6-disulfonic acid, dissolved in
180 parts of water, are added dropwise at 0 to 2°C. The resulting hydrochloric acid is
neutralized by the addition of 2 N sodium hydroxide solution. After the condensation has
ended, 28 parts of 4-amino(2-sulfatoethylsulfonyl)benzene are diazotized in a
conventional manner using sodium nitrite in hydrochloric acid and coupled at pH 2.5-6 '



[erir] 3 Exanpl es 14-17: The nethod of Exanples 1 to 13 can be used to
prepare the foll ow ng corrpounds whi’ ch each dye cotton with good all round

fastness propertles . [err]
-46"

-52-

and 0-5°C. The resulting compound of the formula

Cl

N~
CI——J\\ )——NH OH _ (501)
= -@—soz(cuz) OSOH

HO,S

is subsequently f:ond_ensed with 59.5 parts of the compound of the formula

NH,
COQ (o)
Ign
HOsS E 3 SO4H
C'

in the course of about 3 hours at pH 6-7 and room temperature. The reaction mixture is
subsequently stirred for about 16 hours, and then the precipitated dye is filtered off and
washed with water and acetone; the dye conforms to the formula

Cl

NJ"N
/'\\N)\NH OH
coo “: -@—SOZ(CHZ)ZOSOH
W ﬁ oo
SOH

&

and dyes cotton in bright blue shades.

Example 50a: Example 50 is repeated using instead of the compound of the formula
(501) the analogous amount of the compound of the formula



[er?] Bxanple 18: Exanples 1 to 17 are repeated using instead of the

chl orotriazinyl -containing precursor the correspondi ng

quorotr|a2|nyI containing precursor. This results in the anal ogous-

fl ubrotriazinyl conpounds. ..Exanples 19-48: The nethod of Exanples 1 and 2
can be used to prepare the follow ng dyes which dye cotton with good

al l'yound fastness properties in the inggcated hue: [err] -47 -
ci
NJ~N SO,{CH,),0SO,H
Cl—ly J——NH OH (502).

N=N
HOsssosH
This results in the compound of the formula

Ci

A

N="N

s ) SO,(CH,),0SO,H
/ J\NH OH
ﬁ . ‘ :N=N
HO, S/CLN N HO,S E SO H

&

Example S1: The product of the formula (501) prepared as described in Example 50 is
condensed in the course of about 3.5 hours at 20 to 30°C and pH 6.5 and 6.75 with
54.5 parts of the monoazo compound of the formula

SOgH

After subsequent stirring at room temperature and pH 6.5 for about 16 hours, the dye is
filtered off and washed; it conforms to the formula

NH,

SOsH  NHCONH,

Cl

NASN

of N /NJ\NH o
H033 — Q_ N N-{}-802«:»12)20303

SOH  NHCONH, HO,S
and dyes cotton in a scarlet shade with good allround fastness properties.

Example 51a: Example 51 is repeated using instead of the compound of the formula



[er‘?]_

¥

-48-

-54.- —

(501) the analogous amount of the compound of the formula (502). This results in the
compound of the formula

Cl

NN

. SO,(CH,),0S0,H
SO.H / N)\NH OH .

S ovn Sl e oa®.

Examples 52-68: The method of example 50 or 51 can be used to prepare further dyes of
the formula

Cl

,k
NH OH (503)

D— N N—@—soz(cuz)zoso:,u
HO,S SOgH

in which D; is as defined in the table:

Ex.: Dy Hue
- o - SO;H ’ |
HoN —C L N=N | |
N — =
52 “ orange
O >N"OH -
|
CoHs
SO,H

. CHg
H03$-Hch\/[N «Q-soaH |
53 | orange
07 N OH

1
CoHg



[-er?r] s

54

55

56

57

58

59

61

-55-

SOgH

N=N
SOsH  NHCOCH,

SOgH

SemnYm

NHCOCH;
SOgH

SOgH

Seun

NHCONH,
SOgH

SOgH

H038—©-N:N-®-N=N-©—

NHCONH,

SOgH

HOﬁ—@-N:N-@-N:N—@—

NHCOCH,

SOSH OCHa
N=N N=N
SOgH NHCOCH; NHCOCH,

SOszH OCHjg

)

—qj“( ::H

HO,

scarlet

scarlet

scarlet

brown

brown

‘brown

brown

navy
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303"‘ OHHN — c
" "
H03$ SOgH

/@so HooH NHz SOH

» S _© vy

_(j(so-“*“ OHH,N
HO,S

. —©<:

67 __ZI 3 dark blue

HO,S
SOH

—GQSOSH NH,HO
68 -‘:j dark blue

Example 69: Examples 50 to 68 are repeated using instead of the
chlorotriazinyl-containing precursor of the formula (503) in each case the corresponding
ﬂuorotriazinyl—contéining precursor. This results in the analogous fluorotriazinyl
compounds.
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Examples 70-72: The method of Example 50 or 51 can be used to prepare the dyes of the’

formula
)ci
NN O(CH,),0S0H '
and
SOH / AN N=N —@— SO,
TSI |
HO,S SOM NHCONH, ' CH,  HOSO(HC),
X
N="N O(CH,),080,H
: N\
SOH : AN N=N-—©—-SOZ
S '
HO,S SOH NHCONH, NHoocH,, MOS0

which each dye cotton in a yellow shade with good allround fastness properties.

Examples 73-82: The method of Example 50 or 51 can be used to prepare further dyes of
the formula

X
.

N
. | ?

in which X, D and D, are each as defined in the table:

Ex.: D;: X: D: Y: Hue:
73 Al4 Cl Al109 -CH=CH, - orange
74 All Cl . Al109 -(CH,),0S0;H orange

75 Al4 F A109° -CH=CH, orange
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76 All F A109 -(CH,),0S0;H orange
| 77 A4 Cl A109 -(CH,),0S0O;H orange
78 | A2 Cl A109 -(CH,),0SO;H orange
79 AS57 Cl A109 -(CH,),0S0O;H violet
80 | AS57 Cl - Al123 -(CH,),0SO;H na;/y
81 AS57 F Al13 -(CH,),0SO;H violét
82 AT5 Cl Al109 -(CH,),0S0O;H blue

The meanings of the radicals A1 to A126 are specified in the description.’

Example 83: 2 parts of the dye of Example 1 are dissolved in 400 parts of water;

1500 parts of a solution containing 53 g of sodium chloride per litre are added. This
dyebath is entered at 40°C with 100 parts of a cotton fabric. After 45 minutes 100 parts
of a solution containing 16 g of sodium hydroxide and 20 g of anhydrous Na,CO3 per
litre are added. The temperature of the dyebath is held at 40°C for a further 45 minutes.
Then the fabric, which has been dyed navy, is rinsed, soaped off at the boil for a quarter
of an hour with a nonionic detergent, rinsed once more and dried. The dyeing obtained
has very good fastness properties.

Example 84: 2 parts of the dye of Example 1 are dissolved in 400 parts of water;

1500 parts of a solution containing 53 g of sodium chloride per litre are added. This
dyebath is entered at 35°C with 100 parts of a cotton fabric. After 20 minutes 100 parts
of a solution containing 16 g of sodium hydroxide and 20 g of anhydrous Na,CO; per
litre are added. The temperature of the dyebath is held at 35°C for a further 15 minutes.
The temperature is then raised over 20 minutes to 60°C. The temperature is held at 60°C
for a further 35 minutes. Thereafter the fabric, which has been dyed navy, is rinsed,
soaped off at the boil for a quarter of an hour with a nonionic detergent, rinsed once
more and dried. The dyeing obtained has very good fastness properties.



Exanpl e 49: Exanples 19 to 48 are repeated using.instead of the
fluorotriazinyl -containing precursor in each case the correspondi ng

chl grotriazinyl-containing precursor. This results in the anal ogous
chlorotriazinyl compounds. :Exanple 50: 18.45 parts of cyanuric chloride
are suspended- in 150 parts of ice water and stirred. 38.5 parts of
1fanino-8-hydroxynaphthalene-3,6-disq@?qnic acid, dissolved in 180 parts of
wat er, are added dropwise at 0 to 2C. The resulting hydrochloric acid is
neutralized by the addition of 2 N sodi um hydroxi de solution. After the

condensat i MM pékts ofthayd &Man‘ﬂpl@mai’@&xgs&\hﬂdflﬂtt%bm& sflvitenyl ) benzene
are di azot g Olb‘ venti ona ner S@a 29 ﬁ? um, i tri :Eu?deldnTh
hydr ochl or AGOUBOD PR g@a sullate per liter are .

dyebath is entered at 25°C with 100 parts of a cotton fabric. After 10 minutes 200 parts

of a solution containing 150 g of trisodium phosphate per litre are added. Then the

temperature of the dyebath is raised to 60°C over 10 minutes. The temperature is held at

~ 60°C for a further 90 minutes. Thereafter the fabric, which has been dyed navy, is rinsed,
soaped off at the boil for a quarter of an hour with a nonionic detergent, rinsed once
more and dried. The dyeing obtained has very good fastness properties.

Example 86: 4 parts of the dye of Example 1 are dissolved in 50 parts of water. 50 parts
of a solution containing 5 g of sodium hydroxide and 20 g of anhydrous Na,COj per litre
are added. The solution obtained is used for padding a cotton fabric to a wet pick-up of
70 % of its weight and the fabric is then wound onto a batching roller. 1t is stored in that
state at room temperature for 3 hours. Thereafter the fabric, which has been dyed navy, is
rinsed, soaped off at the boil for a quarter of an hour with a nonionic detergent, rinsed
once more and dried. The dyeing obtained has very good fastness properties.

Example 87: 6 parts of the dye of Example 1 are dissolved in 50 parts of water. 50 pérts
of a solution containing 16 g of sodium hydroxide and 0.04 | of 38°Bé waterglass are
added. The solution obtained is used for padding a cotton fabric to a wet pick-up of 70 %
of its weight and the fabric is then wound onto a batching roller. It is stored in that state
at room temperature for 10 hours. Thereafter the fabric, which has been dyed navy, is
rinsed, soaped off at the boil for a quarter of an hour with a nonionic detergent, rinsed
once more and dried. The dyeing obtained has very good fastness properties.

Example 88: 2 parts of the dye of Example 1 are dissolved in 100 parts of water with
0.5 part of sodium m-nitrobenzenesulfonate. The solution obtained is used for
impregnating a cotton fabric to a wet pick-up of 75 % of its weight and the fabric is then
dried. The fabric is then impregnated with a 20°C solution containing 4 g of sodium
hydroxide and 300 g of sodium chloride per litre, squeezed off to a weight increase of
75 %, the navy dyeing is steamed at 100-102°C for 30 seconds, rinsed, soaped off at the
boil for a quarter of an hour in a 0.3 % solution of a nonionic detergent, rinsed and dried.
The dyeing obtained has very good fastness properties.

Example 89: 3 parts of the dye of Example 1 are sprinkled with rapid stirring into
100 parts of a stock thickening containing 50 parts of 5 % sodium alginate thickening,



-52° - and O-5[err]C. The resulting conmpound of the formula [err]
I s subsequently condensed with 59.5 parts of the conpound of the formula
NH2 [err] in the course of about 3 hours at pH 6-7 and room
tenperature. The reaction mixture is subsequently stirred for about- 16
hours, and then the precipitated dye is filtered off and washed with water
and_, acetone; the dye conforns to the fgyJula [err]

27.8 parts of water, 20 parts of urea, 1 part of sodium m-nitrobenzenesulfonate and
1.2 parts of sodium bicarbonate. The resulting print paste is used for printing a cotton
fabric, which is then dried and steamed at. 102°C in saturated steam for 2 minutes. The
fabric bearing the navy print is then rinsed, if desired soaped off at the boil and rinsed
once more, and subsequently dried. The print obtained has very good fastness properties.

Example 90: 5 parts of the dye of Example 1 are sprinkled with rapid stirring into

100 parts of a stock thickening containing 50 parts of 5 % sodium alginate thickening,
36.5 parts of water, 10 parts of urea, 1 part of sodium m-nitrobenzenesulfonate and

2.5 parts of sodium bicarbonate. The resulting print paste, the stability of which
corresponds to the industrial requirements, is used for printing a cotton fabric, which is
then dried and steamed at 102°C in saturated steam for 8 minutes. The fabric bearing the
navy print is then rinsed, if desired soaped off at the boil and rinsed once more, and
subsequently dried. The print obtained has very good fastness properties.



and’ d tt | n bri ght bl ue shades. Exanpl e 50a: Exanple 50 is

repeate & t he compound of the formula (501) the anal ogous
am)unt o of the formul a -53
esults in the conpound of the formula [err]

Exarrpl e 51 The_ product of the fornula (501) prepared as described in
Exagpl e 50 is condensed in the course_gf.about 3.5 hours at 20 to 30[err]C
and pH 6.5 and 6.75 with 54.5 parts of the nobnoazo conmpound of the formula

Patent claims

1. A compound of the formula

)
Dy— NRfL\N"\NR—— D (1),
where
D is the radical of a monoazo, polyazo, metal complex azo, anthraquinone, .
triphendioxazine, phthalocyanine or formazan chromophore that contains at least one sulfo
group, | '
D, is the radical of a monoazo chromophore of the formula

 (Rooz

(1%,
N=N-—-T

where (Ry)q.5 represents O to 2 identical or different radicals R, selected from the group
consisting of sulfo, sulfomethyl, hydroxyl, carboxyl, halogen, cyano, trifluoromethyl,

' sulfamoyl, carbamoyl, C,-C alkanoylamino, ureido, C;-C,alkyl, C,-C,alkoxy, or
Cl-C4alk6xy substituted by C1-C4a1koxy; hydroxyl or sulfato in the alkyl moiety, and T is
the radical of a diazo component or coupling component of the benzene or naphthalene
series or of the heterocyclic series, or is thie radical of a polyazo, metal complex azo,
anthraquinone, triphendioxazine, phthalocyanine or formazan chromophore, and at least
one of the radicals D and D, contains a fibre-reactive radical -SO,-Y,

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

X is fluorine, chlorine, bromine, 3-carboxy-1-pyridinyl or 3-carbamoyl-1-pyridinyl, and
R and R; are each independently of the other hydrogen or unsubstituted or halogen-,
hydroxyl-, cyano-, C;-Cjalkoxy-, C;-C,alkoxycarbonyl-, carboxyl-, sulfo- or
sulfato-substituted C;-C,alkyl,

with the proviso that the radical -NR- is not bonded to an NH,-substituted phenylene
radical when D is the radical of a monoazo or disazo chromophore.

WCording té claim 1, wherein R and R, are each ;::p::::ﬂ: :Sf t::EN .
Iy mm [ NV




r.,.h;a After s t stirring at roomtenperature and pH 6.5 for about

tHabe |s filtered off and washed; it conforns to the fornul a

[err] in a scarlet shade with good al round fast ness
prop Ie 5la: Exanple 51 is repeated using instead of the
conpound o mul a -54- (501) the

anal ogous annunt of the conpound of thgpformula (502). This results in the
conpound of the fornul a [err] Exanples 52-68: The nethod of exanple
50 or 51 can be used to prepare further dyes of the formula

other methyl, ethyl or in particular hydrogen.
3. A compound according to claim 1 or 2, wherein X is chlorine or fluorine.

4. A compound according to any one of claims 1 to 3, wherein D and/or D; contain at least
one fibre-reactive radical of the formula

-SO,-Y (2a)
-CONH-(CH,),-SO,-Y | (2b)
~CONH-~(CH,),-O~(CH,),-SO,-Y (2c) or
-(O)y-(CH,)-CONH~(CH,),-SO5-Y ),

where n, n’ and m are each independently of the others an integer from 1to 6, pisOor 1,
and Y is vinyl, B-bromoethyl, B-chloroethyl, 8-acetoxyethyl, 8-phenoxyethyl,
B-phosphatoethyl, B-sulfatoethyl or B-thiosulfatoethyl.

5. A compound according to any one of claims 1 to 4, wherein D or D carries a
fibre-reactive radical of the formula '

-SO,-Y (2a),
-CONH-(CH,), 4-SO,-Y (2b%) or
(CHy)y 5-CONE-(CHp)y.4-S07-Y @),

where Y is vinyl, B-bromoethyl, B-chloroethyl, B-acetoxyethyl, B-phenoxyethyl,
B-phosphatoethyl, B-sulfatoethyl or B-thiosulfatoethyl.

6. A compound according to any one of claims 1 to 5, wherein D or D, carries a
fibre-reactive radical of the formula

-SO,Y (2a) or
~CONH-~(CHy),.3-SO5-Y (2b™),

where Y is vinyl or B-sulfatoethyl.

7. A compound according to any one of claims 1 to 6, wherein D and D, are each _
independently of the other further substituted by one or more radicals selected from the

| | - THIS SHEE EEN
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group consisting of C,-C,alkyl, C,-C,alkoxy, C,-Csalkoxy substituted by hydroxyl,
C,-C,alkoxy or sulfato in the alkyl moiety, acylamino groups having 1 to 8 carbon atoms,
phenylamino, N,N-di-B-hydroxyethylamino, N,N-di-B-sulfatoethylamino,
'sulfobcnzylamino, N,N-disulfobenzylamino, alkoxycarbonyl having 1 to 4 carbon atoms
in the alkoxy radical, alkylsulfonyl having 1 to 4 carbon atoms, trifluoromethyl, nitro,
cyano, halogen, carbamoyl, N-alkylcarbamoyl having 1 to 4 carbon atoms in the alkyl
radical, sulfamoyl, N-alkylsulfamoyl having 1 to 4 carbon atoms,
N-(B-hydroxyethyl)-sulfamoyl, N,N-di-(B-hydroxyethyl)sulfamoyl, N-phenylsulfamoyl,
ureido, hydroxyl, carboxyl, sulfomethyl and sulfo.

8. A compound according to any one of claims 1 to 7, wherein D, is a radical of the
formula (1*) where (Ry)q.5 represents O to 2 identical or different radicals selected from
the group consisting of sulfo, acetylamino, propionylamino, ureido, methyl, methoxy,
2-hydroxyethoxy and 2-sulfatoethoxy and T is a pheny] or naphthyl radical which is
unsubstituted or substituted by sulfo, methyl, methoxy, chlorine or a radical of the formula
(2a) or (2b’’) indicated in claim 6, as radical of a diazo component.

9. A compound according to any one of claims 1 to 7, wherein D, is a radical of the
formula (1*) where (Ry)g., represents 0 to 2 identical or different radicals selected from
the group consisting of sulfo, acetylamino, propionylamino, ureido, methyl, methoxy,
2-hydroxyethoxy and 2-sulfatoethoxy and T is unsubstituted or for example C,-C,alkyl-,
C,;-C,alkoxy-, halogen-, carboxyl-, sulfo-, hydroxyl-, amino-, N-mono-C;-C,alkylamino-,
N,N-di-C;-C,alkylamino-, C,-C4alkanoylamino- or benzoylamino-substituted phenyl or
naphthy] or a radical of the formula

CHy (SO3zH)p-2
“N\y— CONHp, CH,SO3H (3) or ‘@
== N (Cho~y
Ho” N o) CHs, COOH
C,-C s-alkyl

as radical of a coupling component.

10. A compound according to claim 1 of the formula

* < L M S *
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where D, R, R; and X are each as defined in claim 1, A is hydrogen, halogen, C;-C,alkyl,
C;-Csalkoxy, sulfo, carboxyl, trifluoromethyl, nitro, cyano, hydroxyl, carbamoyl,
N-mono- or N,N-di-C;-C,alkylcarbamoyl, sulfamoyl, N-mono- or

N,N-di-C,-C alkylsulfamoyl, C;-C,alkylsulfonyl or C;-C,alkoxycarbonyl and Q is a
radical of the formula (2a), (2b), (2¢) or (2d) indicated in claim 4.

11. A compound according to claim 1 of the formula

NR

D (1b),

where Dy, R; and X are each as defined in claim 1, (Ry3)o.2 represents O to 2 identical or
different radicals selected from the group consisting of methyl, methoxy, chlorine and
sulfo and Q is a radical of the formula (2a), (2b), (2c¢) or (2d) indicated in claim 4.

12. A compound according to any one of claims 1 to 10, wherein D is
a) aradical of the formula

| AR O R A
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N _ .
,'\Il ' ' (5a) or |

(HO5S) Cu
0-2

i | (SOzH)o_4 (5b),

(SO3H)g_4

where the benzene nuclei are unsubstituted or substituted by alkyl having 1 to 4 carbon
atoms, alkoxy having 1 to 4 carbon atoms, alkylsulfonyl having 1 to 4 carbon atoms,
halogen, carboxyl or a fibre-reactive radical of the formula (2a), (2b), (2¢) or (2d)

indicated in claim 4,
b) a radical of the formula
SOsH °
O‘O
NH—G—

where G is a phenylene, cyclohexylene, phenylenemethyfene or C,-Cgalkylene radical,
and the anthraquinone nucleus is unsubstituted or substituted by a further sulfo group, and
G as phenyl radical is unsubstituted or substituted by alkyl having 1 to 4 carbon atoms,

| | - THIS §
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eerb to 68 are repeated using instead of the
chI |n|ng precursor of the forrmula (503) in each case the
corres m[ triazinyl-containing precursor. This results in the
anal o i nyl conpounds. .
-57 - Exanples 70-72: The nethod of Exanple 50 or 51 can be used to
prepare the dyes of the fornula - 66 - [err] which each dye cotton

in a yell ow shade with good allround fastness properties.

alkoxy having 1 to 4 carbon atoms, halogcn, carboxyl or sulfo,

or c) a radical of the formula

Q

(HOS) g —

(Riadoa

where (Ry3)g_3 represents O to 3 identical or different radicals R;4 selected from the group
| consisting of methyl, methoxy, chlorine and sulfo, (Ry4)g2 Tepresents O to 2 identical or
different radicals selected from the group consisting of sulfo, acetylamino, :
propionylamino, ureido, methyl, methoxy, 2-hydroxyethoxy and 2-sulfatoethoxy, and Q is

- |
THIS SHEET HAS BEeN]
HAS BEEN
REPLACED

N g




Exanpl ¢

further
as defl n

orange
or agge
-58-

or ange
or ange
or ange

i

of Exanpl e 50 or 51 can be used to prepare
m [err] 1in which X, Dand Derr] are each

Derr]: X: D
Al4 d A109 - CH=CH2
All CI A109 -(CHerr])[err] OSG3H
75 Al4 F - é¥.09 - CH=CH2 or ange
76 ' Al F A109 - (CH2) 20sH
77 Ad d A109 - (CH2) 20s3H
TPradical of the forfrila (2a) or (2b’’)@hdicated in claim 109 - (CH2) 20sC8H

13. A compound according to any one of claims 1 to 7 and 11, wherein D, is
a) a radical of the formula '

(SO3zH)y 2
O\ /OOC
/CU
N \N _
no (5a) or
AN C/ .
(SOzH)_4
CO0 o
(HO,S) %4
3
2 N/ \N
rI\ll r!l (Sos.H)o..i _ (5b);
‘\047 :

(SOgH)o_y

where the benzene nuclei are unsubstituted or substituted by alkyl having 1 to 4 carbon
atoms, alkoxy having 1 to 4 carbon atoms, alkylsulfonyl having 1 to 4 carbon atoms,
halogen, carboxyl or a fibre-reactive radical of the formula (2a), (2b), (2¢) or (2d)
indicated in claim 4,

b) a radical of the formula

SOgH

cecall

NH—G—

|||I|IIj |||I|j||lj| “llsl " l“l | | [ THis SHEET HaS BEEN
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79 A109 -(CH2)20SCBH  violet 80

A57 A123 . . - (CH2) 20sxH navy 81 A57
F l w Mm i) 205C8H  violet 82 A75 c
A109 - ue The neanings of the radicals Al to Al26

are specified in e descri' ption. Exanple 83: 2 parts of the dye of
Exappl e 1 are di ssol ved in 400 parts ofgwater; 1500 parts of a solution
contai ning 53 g of sodium chloride per %ltre are added. This dyebath is
entered at 40[err]C with 100 parts of a cotton fabric. After 45 mnutes 100
parts of a solution containing 16 g of sodi um hydroxi de and 20 g of

anhydr ous 2 . pe re ar The te ture of .t

ol 3t 30MBFRGiS Phenyiene. Hisforsy e, abesyIepHEee o S5 elIFERTAS been
dyed navy, andtheiantheatjuinsoremdiens is misubsticutedort submmu:dqnyamahcmulﬁmrgwnpmnm th
a nonionic I i d has
very good astpql Qg%d;ch]?ﬁﬁﬂlbgﬁ'&@@ ﬁb&g‘ge&j% ﬁﬁy LF'%’E%E%@I@B%?{ %&arrpl el
are dissol eldsaxyha\aog»lp@ﬁtcgrhon ajgme s ogsre@mrb@rcylsorewl a, sol uti on containing 53
g of sodiumchloride per litre are added. This dyebath is entered at 35C
with 100 parts of a_ cotton fabric. After 20 mnutes 100 parts of a solution
cont ai ni ng®€ ‘Bra&“iﬂ"gg'ﬂfmﬂﬁdrom de and 20 g of anhydrous Na2CO3 per litre
are added. -The tenperature of the dyebath is held at 35C for a further 15
m nut es. The tenperat ur, then rai sed over 20 m nutes to 60C. The
tenperature is held at T#8]C fign a Nugther 35 mnutes. Thereafter the
fabric, which has bee soaped off at _the boil for a
quarter of an hour \LNQD}E S N NgN i pEe .0 hore gpg dried.
The dyei ng obtai ned i3 S prop cH. :
- 59 - Exanpl e 85: e oyweX0f Exany “an :'IESO| ved in 400
parts of water,

where A is hydrogen, halogen, C,-C,alkyl, C;-C,alkoxy, sulfo, carboxyl, trifluoromethyl,
nitro, cyano, hydroxyl, carbamoyl, N-mono- or N,N-di-C,-C,alkylcarbamoyl, sulfamoyl,
N-mono- or N,N,-di-C,;-C,alkylsulfamoyl, C;-Cjalkylsulfonyl or C,-Cjalkoxycarbonyl
and Q is a radical of the formula (2a), (2b), (2c) or (2d) in_dicated in claim 4,

or d) a radical of the formula
(Ryddo2
- (Q)o-4
£ @,

(Ri3do-s

( R'I 4)0.2 ( R 15)0_4

720 . r’figif:_iz;_d//r“===hl r,f\\P,, e N
= X l\/l. (SOgH)y-3
(26) or
‘This Sheet Has Been Re
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1400 parts of a Solutiom containing 100 g of sodiumsulfate per liter are
added. Thj tered at 25[err]C with 100 parts of a cotton
fabric. N‘"’!ﬂ Eﬁlﬂ !il ﬁi 00 parts of a solution containing 150 g of
triSodi um=phespna itre are added. Then the tenperature of the
dyebath is raised to 60[err]C over 10 m nutes. The tenperature is held at
60[grr]C for a further 90 mnutes. Theggpafter the fabric, which has been
dyed navy, is rinsed, soaped off at the boil for a quarter of an hour with
a nonionic deter gen't, rinsed once nore and dried. The dyei ng obtai ned has
very good fastness {hgperties. Exanp I8386: 4 parts of the dye of Exanple
1 are dissolved in 50 parts of water. parts of a solution containing 5 g
of sodi um hydr oxi g#& |Jan 0 g of anhydrgus Na[err]CO8 per litre are added.
The sol ution obt af i CONH FPHESO4H ¢ (27)a wet pi ck-up
of 70 . % of its we [

It is stored in that state at rog gre for 3 hours. Thereafter the
fabric, which has been dyed navy, is rinsed soaped off at the boil for a
gquarter of an hour with a nonionic det%fﬁe‘ﬁ“‘y rinsed once nore and dried.
The dyei ng obtai ned has very good fast ness properties. Exarrpl e 87 6

parts of th | e ts of er . arts
of a sol ut g‘ﬁ (gi cfg to?fr‘ 8’F°8§<F'§5;“ 3(§°'5ﬁtf or the "P
38[err] g ecm}smmgeuf giembsd methonyl,d:htbnnihad sulfoyt(Rey)pirpedsers Oite 2udadichlosr

padding a e&&ﬂr‘fa gahé R%&leacbéﬁai‘r%rﬂ'tﬁé<gﬂdpP %ne?x{?xtné o‘i’fqul%r %i@iaﬂﬁ{n%a”d the

fabric is en woun at state at.

room t enpepmmwlmnom@'cwgumgthytmg@m grhydraxyethipxy and %Pkfﬁoﬁhgx)b éBpaly ed
navy, is I idsents9BRGHeRII & ditteRnPRidicalsQbleBted R Mo Pbupior3REhg BE Sl

noni oni ¢ det ent, . rinsed on e g obtalned has
very good ﬁ&@i"%ﬂs @H%Hl%‘lqué{sf?‘yg ﬁﬁﬁ%’%g'sugaﬁﬁ’ﬁ&f’éydﬁ agRamfnosy anpl e 1
are dissol be:fholymnﬁﬁ@ mapxbﬁylafmnwdrﬂrurwdbrmﬁ R, a5 fepeésem@@itumldenncal or
M ni t robenzens -c[ t| on_obt altned 1S use% t?ﬁ ating a
cotton fabft sed? {TBm < group Copsistng of splfe, methyl, c is then
dried. Theclﬁlatmec is then inpregnated with a 20[err] C sol ut| on containing 4
g of sodi um hydroxide and 300 g of sodiumchloride per litre, squeezed off
to a weight increase of 75 % the navy dyeing is steamed at 100-102[err]C
for 30 secdfdd compaandaccopiipdip chim HY ofthefasmiia for a quarter of an hour in
a 0.3 %solution of a nonionic detergent, rinsed ‘and dried. The dyeing
obt ai ned has vgry good Ftlast ness properties. Exanpl e 89: 3 parts of the
dye of Exan&le.l aNe spri nkled with rapi@istNHgring into 100 parts of a

K

stock thic nTNg"ﬁ'on r@_gquﬁw#m@l Qsklerd pg0y
e G

X (SOsH)-2 SOH SOgH

;SD

where R and R, are each independently of the other hydrogen, methyl or ethyl, X is
chlorine or fluorine, Q is a radical of the formula (2a) or (2b’’) indicated in claim 6, and D
is a radical of the formula (5b) indicated in claim 12 which apart from sulfo carries no
further substituents, or a radical of the formula (6), (21a), (23), (24) or (25) indicated in
claim 12.

15. A compound according to claim 11 of the formula
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-60 - 27.8 parts of water, 20 parts of urea, 1 part of sodium
ﬁ}nltrob 1.2 parts of sodi um bi carbonate. The resulting
int paste is used for printing a cotton fabric, which is then dried and
stearred aulllm)m'lﬂu Hi aturated steamfor 2 minutes. The fabric bearing
t he-,navy sed I f desired soaped off at the boil and rinsed
onceg nore, *and subsequently drled Theygw i nt obt ai ned has very good
fastness properties. Exanple 90: 5 parts of the dye of Exanple 1 are
sprinkled with rapid stirring into 100 parts of a stock thickening
containing 50 parts of 5 % sodiumalginate thickening, 36.5 parts of water,
10 parts of urea, 1 part of sodium mnityobenzenesul fonate and 2.5 parts of
sodi um bi carbonate. The resulting pri te, the stability of which
corresponds to the industrial requirenentsy is used for printing a cotton
fabric, which is then drie#andi ﬁujﬁﬁﬁﬁTW%Tf%T% sat (Fd).ed steam for
8 mnutes. The/F\ic bearllg the navy print is then rinsed, if desired
soaped of f at Yo+ N=Na-F 9 ponce nore, and subsequently dried. The
print obtaine ~/very b PSS properties. New
claims 1 t&17: Hd,S rposuer e the fornul a [err] = where D
Is the radical of a nDnoazo pol yazo, S?#t al conpl ex azo, anthraqui none,
tri phendi oxazi ne, phthal ocyani ne or fornazan chronophore that contains at

least one ﬁﬂérg(kl is hydrogen, methyl or ethyl, X is chlorine or fluorine, Q is a radical of the
above-indicated formula (2a) or (2b”’) and D is a radical of the formula (5b) indicated in
claim 13 which apart from sulfo contains no further substituents or is a radical of the
formula (22), (23), (26) or (27) indicated in claim 13.

16. A process for preparing a compound of .the formula (1) according to claim 1, which
comprises reacting a mole equivalent of an organic dye of the formula

D;-NHR; (28),
a mole equivalent of the compound of the formula
D-NHR (29)

6r suitable precursors of the compounds of the formulae (28) or (29) and a mole equivalent
of a halotriazine, preferably 2,4,6-trichloro- or 2,4,6-trifluoro-s-triazine, with one another
- in any desired order or, if precursors of the compounds of the formulae (28) or (29) were
“used, converting the resulting intermediates into the desired dyes and, if desired, following
up with a further conversion reaction, where D, D, R and R, are each as defined in claim
1.

17. A process for dyeing and printing cellulose-containing fibre materials, which
- comprises treating the fibre materials in aqucous solution with a dye of the formula (1)
according to claim 1.

18. A process according to claim 11, wherein the cellulose-containing fibre materials are

cotton.
—_—
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group, i drogen, hal ogen, ([err]-C4al kyl, (err]-C4al koxy, sulfo,

car boxyl ug‘,’nwu,mnﬂw nitro, cyano, hydroxyl, carbanoyl, N nono- or
N, N-di - "lam)yl sul f anmoyl , N- nono- or

NN-di - O] er r}=Cadl kY1 sul fanmoyl-, C[err]- Caal kyl sul fonyl or :
C[arr] C4al koxycar bonyl , Q is aradical of the formula : [err]
'whe're n, n and mare each i ndependentfd;y of the others an integer from1 to
6, pis 0 or 1, and Y is vinyl, [err]-bronoethyl, [err]-chloroethyl,
[err]-acetoxyethyl, [err]-phenoxyethyl, [ err]-phosphat oet hyl ,

[err]-sul fal qgé hyé omyek of tHe- fbhhas'qi)fa@mamyxb,clamm Isfok dyeing and priitirgy i ne,

brom ne, ﬁ car box ridi né/l_L1 or 3-carbanoyl -1-pyridinyl, and R and

Rl err] ar ¢elulose-£ ‘?FFI'V‘ A% the ot her hydr ogen or unsubstituted or
hal ogen-, hydroxyl-, cyano-, ([err]-C4al koxy-, d err] - C4al koxycar bonyl -
carboxyl -, sulfo- or sulfato-substituted CJerr]-Cdalkyl, with the provi so
that the radical -NR- is not bonded to an NH2-substituted phenyl ene radi cal
when D iEDdHéLIadi cal of a nonoazo or di sazo chronophore. 2: A
conmpound according to claim1, wherein R and Rl err] are each independently
of the ot her nethyl, ethyl or hydrogen. 3. A conpound
according to claiml1l or 2, wherein Xis chlorine or fluorine.. 4. A
conpound according to any one of clainms 1 to 3, wherein Dis a) a radical
of the formula
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————
[err] . where the benzene nuclei are unsubstituted or substituted by al kyl
~having 1 to 4 carbon atoms, al koxy having 1 to 4 carbon atons,
.alkylsul fonyl having 1 to 4 carbon atons, hal ogen, carboxyl or -a
Lfijore-reactive radical of the formula [err].. where n, n" and mare
aﬁn,lndependently of the others an integer from1 to 6, pis Oor 1, and Y
e})ﬂ nyl, [err]-bromoethyl, [err]-chloroethyl, [err]-acetoxyethyl,
T 4{ phenexyethyl [err]- phOsphatoethyI [err]-sulfatoethyl or
[err]-thiasul fatoethyl,
REPLACENEI\IT SHEET 1-19560/A/19660

L Fibre-reactive dyes and preparation and use thereof

Abstract

The invention relates to compounds of the formula

| N)\lN |
D;— NRH\\NJ\NR-—-— D D,
where the variables are each as defined in the claims. The compounds are suitable for use
as dyes, in particular for dyeing and printing cellulose-containing fibre materials and

produce dyeings and prints having good allround fastness properties.
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63! . byY—aradicalof the fornula [err] where Gis é?"’-““m'a
hen | ene, c ohexyl-ene, phenyl enenet hyl ene or C2-C6 ! - m

and t ﬂ:m'ﬁ , ﬂIEucI eus is unsubstituted or subph 1 Ther

sulfo n s phenyl radical is unsubstitufep or substitutjed by

al kyl haV| ng 'fo 4 carbon atons, aI koxy having 1 o 430@0@@39@0 ,

hal ogen, carbo xyI or sulfo, or c¥la radical of the|férmila _

HO P

New claims 1 to 17:

1. A compound of the formula

R Ry

G e
Y
X

(8OgH)4-2 SO4H

where D is the radical of a monoazo, polyazo, metal complex azo, anthraquinone,
triphendioxazine, phthalocyanine or formazan chromophore that contains at least one sulfo
group, A is hydrogen, halogen, C,;-C,alkyl, C,-C,alkoxy, sulfo, carboxyl, trifluoromethyl,
nitro, cyano, hydroxyl, carbamoyl, N-mono- or N,N-di-C;-C,alkylcarbamoyl, sulfamoy],
N-mono- or N,N-di-C;-C,alkylsulfamoyl, C,-C,alkylsulfonyl or C,-C,alkoxycarbonyl,

Q is a radical of the formula

-SO,-Y (2a)
-CONH-(CH,),-SO,-Y (2b)
-CONH-(CH,),,-O~(CH,),-SO,-Y (2¢) or
-(0),~(CH,);;,-CONH-(CH,),-SO,-Y ' (2d),

where n, n’ and m are each independently of the others an integer from 1 to 6, pis O or 1,

- and Y is vinyl, B-bromoethyl, B-chloroethyl, B-acetoxyethyl, -phenoxyethyl,

B-phosphatoethyl, B-sulfatoethyl or B-thiosulfatoethyl, X is fluorine, chlorine, bromine,
3-carboxy-1-pyridinyl or 3-carbamoyl-1-pyridinyl, and R and R, are each independently
of the other hydrogen or unsubstituted or halogen-, hydroxyl-, cyano-, C;-C,alkoxy-,
C,-C,alkoxycarbonyl-, carboxyl-, sulfo- or sulfato-substituted C;-C,alkyl, with the’
proviso that the radical -NR- is not bonded to an NH,-substituted phenylene radical when
D is the radical of a monoazo or disazo chromophore.

2. A compound according to claim 1, wherein R and R, are each independently of the
other methyl, ethyl or hydrogen.



lerr T ' - | RepLacemeNT sheeT

wher epresents 0 to 3 identical or di ffe*ir’lent r.adi cal s

R er'ﬂl I m W uilt he group consisting of nmethyl, nethhdxyd 10CD 2080
sul fog errim UsZ represents 0 to 2 jdentical or differferqt radicals R
selected fromthe group consisting 0%yl fo, acetylam ng; proprony

ureirdo, nethyl, nethoxy, 2-hydroxyethoxy and 2-sul fatoetlhaxy, and Qis a

radi cal gf Atcgﬁl behdMcBrdin tc{tflﬁﬁrl 1 PR S Kerdin! X8 i/dHRrine%r fludkink: sul f at oethyl .
gccor % [ | a _

5. A compoun Ing t aim1l of the formu

4. A compound according to any one of claims 1 to 3, wherein D is
a) a radical of the formula

(8OzH)4_2
O 00C
/
/X
II\II N
l (5a) or
N /N

i SOgH)o_ (5b),

- (S8O3H)o—1

where the benzene nuclei are unsubstituted or substituted by alkyl having 1 to 4 carbon
atoms, alkoxy having 1 to 4 carbon atoms, alkylsulfonyl having 1 to 4 carbon atoms,
halogen, carboxy! or a fibre-reactive radical of the formula

-S0,-Y | | (2a)
-CONH-(CH,),-SO,-Y (2b)
-CONH-(CH,),-O-(CH,),-SO,-Y (2c) or
-(0)p~(CHp)p,-CONH-(CH,),-SO,-Y (2d),

where n, n’ and m are each independently of the others an integer from 1 to 6, pisOor 1,
and Y is vinyl, B-bromoethyl, B-chloroethyl, B-acetoxyethyl, B-phenoxyethyl,
B-phosphatoethyl, B-sulfatoethyl or B-thiosulfatoethyl,



[err] where R and -Rlerr] are each independently of the §f v
P y BLACEMERD SHeE

N D by §

[)Tg; ?”“Immng“,!l Hlismlllﬂyrhl)(r)r I[ g(rarf[-srj: :‘Jg[ i)gfhqu, ! an E)aidisC | [adi cal of 'r;nhle

fornmufa ¢ [err] or is a radical of {the T¢QGU 2000

[err] where Gis a phenylene, cycl ohexyl ene, phenyl enenefhyl ene or

C2-C  err]al kyl ene radical, 63

b) a radical of the formula

(6),

o) NH—G—

where G is a phenylene, cyclohexylene, phenylenemethylene or C,-Cgalkylene radical,
and the anthraquinone nucleus is unsubstituted or substituted by a further sulfo group, and
G as phenyl radical is unsubstituted or substituted by alkyl having 1 to 4 carbon atoms,
alkoxy having 1 to 4 carbon atoms, halogen, carboxyl or sulfo,

or ¢) a radical of the formula

HO
Q _
~ HOg SOH

(80sHh2 o NH, (SOgH)o»
QQ a
HO4S SOH Q

(R14do2

/ \ N=N

S L Y N
(HO,S)yg — IO N=N OG (24) or
SN NG~
HO,S

(SOgH)g~4




and fhe anthraquinone nucl eus is unsubstituted or substi{URERLAGEMENT SHEREr

S;“kfo groum m phenyl radi cal is unsubstituted or |sgbstTtured by

al kyl m ! rbon atons, al koxy having 1 to 4 carbon, '

haI o sor*sulfo, or is aGLr’adi cal of the formjl & W?WZUUO
[err] -

REPLACEI\/ENT SHEET : [err]

25)

(SO4H)p~

(314)0'2

where (R;3)q.3 represents 0 to 3 identical or different radicals R;; selected from the group
consisting of methyl, methoxy, chlorine and sulfo, (R;4),.o represents O to 2 identical or
different radicals R, , selected from the group consisting of sulfo, acetylamino,
propionylamino, ureido, methyl, methoxy, 2-hydroxyethoxy and 2-sulfatoethoxy, and Q is

a radical of the formula
-SO,-Y (2a) or
-CONH-(CH,),.3-S0,-Y (2b’’),

where Y is vinyl or B-sulfatoethyl.

5. A compound according to claim 1 of the formula

D—E N 21 o e (SOgH)q-
LS ¢ SR
X (8OgH)1-2 8OH SOgH

where R and R; are each independently of the other hydrogen, methyl or ethyl, X is
chlorine or fluorine, Q is a radical of the formula

-SO,-Y (2a) or
-CONH-(CH,), 3-SO,-Y (2b™),

where Y is vinyl or B-sulfatoethyl, and D is a radical of the formula



V\/nere (Rlerr])[err] represents 0 to 3 identical or diffegeREPLA%‘ﬁNEﬁTSSHiﬁ

sel ﬂuﬂ’”ﬂm:’ , u up consisting of nethyl, nethoxy, c on-l-n-e—a-n-d—s-u-l—ﬂ
[ n nr"mgnts Oto 2 identical or different rddijcal s eéﬂ&

sel ected fltonf't ht group consisting of sulfo, acetylanino} probp |d|33é bho,

urei do, nethyl, nethoxy, 2-hydroxyethoxy and 2-sul fatoetloiy, and Qis a

radical of the formula (2a) or (2b"g§5i ndi cated above. 4. A process for
dyeing and printing a cellul ose-containing fibre nateri alk—whlch-corpsi-ses

-

treating the fibre material in % aqueous solutlon with a dye of the
formul a (1a) according to-# O A“pRgecess according to claimé6,
wherein the cell ul@@asp is cotton. 8. A conpound
of the formula 0-2 X

(Re D2 i03H where DO er is the

radi cal of a nobnoazo chrormphore"of t'be f or nu %?H)M (5rbl)’

REPLACEMENT SHEET \ g , 67

(8OgH)o—1
~or is a radical of the formula

SdaH
O‘O 2

NH—G—

where G is a phenylene, cyclohexylene, phenylenemethylene or C,-Cgalkylene radical,
and the anthraquinone nucleus is unsubstituted or substituted by a further sulfo group, and
G as phenyl radical is unsubstituted or substituted by alkyl having 1 to 4 carbon atoms,
alkoxy having 1 to 4 carbon atoms, halogen, carboxyl or sulfo,

or is a radical of the formula

HO

Q

HO,S SOH

Q)4

(23),
(Ryado-s




[err] where (R2)[err] represents 0 to 2 identical or differﬁfm_;\gmmabsﬁt—ﬁz

sel oup consisting of sulfo, sulfonethyl, I‘yu. u,\,. -
carmunﬂmlﬂmwuﬂuyano, trifluoronethyl, sulfanoyl, carjp

C2- CAal kanby!®nisno* ureido, Clerr]-Cdal kyl, C[err]-C4al kdxyl, ir" CCT 2000
C[ err] - C4dal koxy substituted by C err§a C4al koxy, hydr oxyl forlsulfato in tHe
alkyl noiety, and T is the radical of a diazo conponent dr coupling
conponent of the benzene or naphthal ene serb@s or of the *hreterecyetic
series, or Derr] is the radtg a pol yaz met al conpl ex azo,

ant hraqui none, tripHendi f or rrazam;gh,gormphore, X
is fluorine, chlorine,  brea nek
3- car banoyl - 1- pyri di nyl , R[érr] S hy%{J 2% stltut ed or hal ogen-,
hydr oxyl -, cyano-, C[err] C4al koxy-, "err] C4a| koxyseghqnyl -, carboxyl -

sul fo- or sulfato-substituted (Qerr]-Clalkyl, (Rlerr])[err] represents 0 to
2 identical or different radicals selected fromt group consisting of

met hyl, methoxy, chlorine and sulfo and Qis a radijcal of the formula

[err] where n hers an integer
from1 to®sSps 1 " (25)
[err]-chl oroet hyl ,*:[-er
[ err]-phosphat oet hyI - thyl 9. A
conmpound accordi ng to cla|m8 wher er:n D[err] is aradical of the fornula
(1*) where (R2)0 2 represents O to 2 ifentical or different radicals

sel ected fromthe group consisting of ®&pdf o, acetylam no, propionylam no,
ureido, methyl, nethoxy, 2-hydroxyethoxy and 2-sulfatoethoxy and T is a
phenyl or napht hyl radical which is unsubstituted or substituted by sulfo,
net hyl, mehicheofR) )G remresents @to hideatical at differertaadicalsBy pselected fmpmithe group

REPLACEMEQHSi&HEEO-E methyl, methoxy, chlorine and sulfo, (Ry4)y.2 repre&e%ts 0 to 2 identical or
different radicals R, selected from the group consisting of sulfo, acetylamino,
propionylamino, ureido, methyl, methoxy, 2-hydroxyethoxy and 2-sulfatoethoxy, and Q is
a radical of the formula (2a) or (2b’’) indicated above.

6. A process for dyeing and printing a cellulose-containing fibre material, which
comprises treating the fibre material in an aqueous solution with a dye of the formula (1a)
according to claim 1.

7. A process according to claim 6, wherein the cellulose-containing fibre material is

cotton.

8. A compound of the formula

NR——D1  (1b),

(H1s)u'2

where D, is the radical of a monoazo chromophore of the formula



i s VI nyl or err] sul fatoethyl, as radical of a d"angLq\@ N SHEET

H') Ilng to claim8, wherein DI is a radi ¢al [ a
(1* epresents 0 to 2 identical or diffefept radicals
sel ect ed romt e grdup consisting of sulfo, acetylamn no,|ptog d0@Ta28080,

urei do, nethyl, nethoxy, 2-hydroxyethoxy and 2-sul fatoethpxy_and T is

unsubstituted or (Jerr]-C2al kyl -, { e&mr]-C2al koxy-, hal ogen-, carboxyl -
sul fo-, hydroxyl-, am no-, N-nmono-( err]-C4al kyl am no-, -
N, Ndi-C[err]-C[err]al kyl am no-, C2-C4al kanoyl am no- or
benzoyl am no- substi tuted phenyl or naphthyl or a radical of the formula
[err] as radical of a CC(H@U ng conponent. 11. A conmpound according to

claim8, wherein Dlerr] '4¥%4) a radical of the formula [err]
‘@ =,
N=N—T

where (R;)q., represents 0 to 2 identical or different radicals R, selected from the group
consisting of sulfo, sulfomethyl, hydroxyl, carboxyl, halogen, cyano, trifluoromethyl,
sulfamoyl, carbamoyl, C,-C,alkanoylamino, ureido, C;-Cjalkyl, C;-C4alkoxy, or
C,-C,alkoxy substituted by C,-C,alkoxy, hydroxyl or sulfato in the alkyl moiety, and T is
the radical of a diazo component or coupling component of the benzene or naphthalene'
series or of the heterocyclic series, or D, is the radical of a polyazo, metal complex azo,
anthraquinone, triphendioxazine, phthalocyanine or formazan chromophore, X is fluorine,
chlorine, bromine, 3-carboxy-1-pyridinyl or 3—carbamoyl-l-pyridinyl, R, is hydrogen or
unsubstituted or halogen-, hydroxyl-, cyano-, C,-C,alkoxy-, C;-C,alkoxycarbonyl-,
carboxyl-, sulfo- or sulfato-substituted C;-C,alkyl, (R;3)o.; represents 0 to 2 identical or
different radicals selected from the group consisting of methyl, methoxy, chlorine and
sulfo and Q is a radical of the formula

-S0,-Y | (22)
-CONH-(CH,),-SO,-Y (2b)
-CONH-(CH,),-O-(CH,) -SO,-Y (2¢) or
~(0)~(CHy),;-CONH-~(CH,),-SO,-Y 2d),

where n, n’ and m are each independently of the others an integer from 1 to 6, pis O or 1,
and Y is vinyl, f-bromoethyl, B-chloroethyl, B-acetoxyethyl, B-phenoxyethyl,
B-phosphatoethyl, B-sulfatoethyl or B-thiosulfatoethyl.

9. A compound according to claim 8, wherein D; is a radical of the formula (1*) where
(Ry)g., represents 0 to 2 identical or different radicals selected from the group consisting
of sulfo, acetylamino, propionylamino, ureido, methyl, methoxy, 2-hydroxyethoxy and
2-sulfatoethoxy and T is a phenyl or naphthyl radical which is unsubstituted or substituted
by sulfo, methyl, methoxy, chlorine or a radical of the formula

-S0,-Y (2a) or
-CONH-(CH,)2_3-SOZ-Y (2b”*),



where the benzene nuclei are unsubst|tRERLACEMENT SHEET
subst II!II ﬂll“) lw l! aving 1 to 4 carbon atons, al koxy having—I TO &
car bo onyI having 1 to 4 car bon atons, hal pggn 1;9&0@
or a fibre- reactlve radi cal of the fé)édrrula [err] where n m

are each independently of the others™an integer from1l to 6 -s—0—0F
and Y is vinyl, [err]-bronmoethyl, [err]-chloroethyl, [err]-icetoxyethyl

[ err]-phenoxyet hyl , [err] phosphatoethyl [err]-sul fatoethylor
[err]-thi osulfatoet b) a radi he formul a [err] where G

i s a pheMpeent is vipyl %ﬁ‘i‘f*ﬁ?ﬁ‘éhylp?ﬁar ﬁ%ﬂ@’i‘épqumCZ c6al kyl ene’ radi cal ,

and t he anthraqU|none nucleus is unsubstltuted or substituted by a further

S 9100 compn TP i SR E ey N B T g ™

hal ogen, (R9pHeepresents OstolX ﬂantlcal or different radicals selected from the group consisting
of sulfo, acetylamino, propionylamino, ureido, methyl, methoxy, 2-hydroxyethoxy and
2-sulfatoethoxy and T is unsubstituted or C,-Cjalkyl-, C,-C,alkoxy-, halogen-, carboxyl-,
sulfo-, hydroxyl-, amino-, N-mono-C,-Calkylamino-, N,N-di-C,;-C,alkylamino-,
C,-C,alkanoylamino- or benzoylamino-substituted phenyl or naphthyl or a radical of the

formula

(SOgH)g-2

CHj Ho
N
“X— CONHj, CH,S8O0gH (3) or aa (3"

=N (Cho2
Ho” N o | CHg, COOH

|
C-Cy-alkyl
as radical of a coupling component.

11. A compound according to claim 8, wherein D, is

a) a radical of the formula
(SOzH)1—
O O00C

I I (5a) or

(SOzH)g—1



REPLACENENT SHEET c) a radical of the fornula IREEW
S hﬂmﬂ Cerr]-Cal kyl, err]-C4al koxy, sul fjo, i SHEET
trlfl ﬁw’ l”ﬂmg & cyano, hydroxyl, carbanoyl, N-nonoq or _
N, N-di* C[%r ] #CAal car banoyl, sul fanoyl, N-nono- or 110CT 2000
N N, -di - err]-C4al kyI sul fanmoyl, ( err]-C4al kyl sul fonyl or
(ferr]-C4al koxycarbonyl and Qis a radical of the fornula ¢2ay—(2b)j—t2e)
or (2d) indicated above, or d) a radi cal of the fornula
CoOO0 o
(HO3S) \CG
3
0-2 N/ \N
I I SOaH)o_1 (5b),
N\ /N
C/
(SOzH)o—1

where the benzene nuclei are unsubstituted or substituted by alkyl having 1 to 4 carbon
atoms, alkoxy having 1 to 4 carbon atoms, alkylsulfonyl having 1 to 4 carbon atoms,
halogen, carboxyl or a fibre-reactive radical of the formula

-S0,-Y (22)
-CONH-(CH,),-SO,-Y (2b)
~-CONH-(CH,),-O~(CH,),-S0,-Y (2¢) or
~(0),(CHp)-CONH-(CH,),-S0,-Y 2d),

where n, n’ and m are each independently of the others an integer from 1 to 6, pis O or 1,
and Y is vinyl, B-bromoethyl, B-chloroethyl, B-acetoxyethyl, B-phenoxyethyl,
B-phosphatoethyl, B-sulfatoethyl or B-thiosulfatoethyl,

b) a radical of the formula

O‘O

NH— G —

SO4H
(6),

where G is a phenylene, cyclohexylene, phenylenemethylene or C,-Cqalkylene radical,
and the anthraquinone nucleus is unsubstituted or substituted by a further sulfo group, and
G as phenyl radical is unsubstituted or substituted by alkyl having 1 to 4 carbon atoms,
alkoxy having 1 to 4 carbon atoms, halogen, carboxyl or sulfo,



err]JIm m rr] represents 0 to 3 identical or di REBLAGBMENT SHEET
radi cdl I Eg'%wd fromthe group consisting of -nethyl ,fFTeETHOXY;

chlorine &ndtsubf err])0 2 represents 0 to 2 identical} gr glﬂ‘é@h&ﬁ@
radicals Rlerr] selected fromthe up consisting of sulfq, |acet 1R

propi onyl am no, ureido, nethyl, Xy, 2-hydroxyet hoxy andt

2-sul fatoethoxy, (R err])[err]

REPLACENENrﬁﬁEf the formula _ rT——represents—6
to 4 identical or different radicals R15 selected fromthe group consisting

of sulfo, hydroxyl, am no, nethoxy, 2-hydroxyethoxy, 2-sulfatoethoxy,

nmet hyl , acetyl am no, (s@:g.q%gyl am no, propionylam no and ureido,

(R[err])[err] represent to 2HOdenNHzal or different radicals Rerr]

selected fromthe 'on\ consi Stl g off sulfo, net oy and chl ori ne,
[/

and Qis a radical D d) ind22at ed above.
12. A conpound accoxg oll11, Jherein Rerr] is
nmet hyl, ethyl or hydf ogenoss EQnp of i :AGg~tgyany one of
claims 8 to 12, whereln X is chiorine oSOfuorine. 14. A conpound
according to cIa|m8 of the fornul a [err]

where A is hydrogen, halogen, C,-C,alkyl, C;-C alkoxy, sulfo, carboxyl, trifluoromethyl,

nitro, cyano, hydroxyl, carbamoyl, N-mono- or N,N-di-C;-C,alkylcarbamoyl, sulfamoyl,

N-mono- or N,N,-di-C;-C,alkylsulfamoyl, C;-C,alkylsulfonyl or C,-C,alkoxycarbonyl

and Q is a radical of the formula (2a), (2b), (2c) or (2d) indicated above,

or d) a radical of the formula

(Ri4o2

(R1g)o-
16/0"2 (';|.|3
N=—N X— CONH,, CH,SOgH  (27),

Ho” N7 o
C4-C-Alkyl

where (R;3)q.3 represents O to 3 identical or different radicals R;3 selected from the group
consisting of methyl, methoxy, chlorine and sulfo, (R4)o., represents O to 2 identical or
different radicals R, selected from the group consisting of sulfo, acetylamino,
propionylamino, ureido, methyl, methoxy, 2-hydroxyethoxy and 2-sulfatoethoxy, (R;s)o.4



Merem

a radl
[err]

met hy

where Ais hydrogen hal ogen,
carboxyl, trifluoronethyl

N,N—di-C[err]
N,N,-di-Cerr]-
[ er r] - CASPREHER

C4al kyl car barrbyl

C4al kyl syl famp
tasbifgntical or

dlfferent rac[lcgls

| or ethyl,

is a radical

cyano,
sul f anoyl ,

where Y i s vinyl

’mmforrmla [err]
Dlerr] i '
or is a radical

Cerr]

nitro,

of the fornul a
- C4al kyl ,

X is chlorine
or
of the fornul
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sl

d err] - C4al kokyp—silfo,
hydroxyl, carbhmoyl, N-nono- or
N- nbno- or

SaAell(éé:lte%Li‘lrglg rt]ﬁ/el gr%trlp consisting of

sulfo, hydroxyl, amino, methoxy, 2-hydroxyethoxy, 2-sulfatoethoxy, methyl, acetylamino,

benzoylamino, propionylamino and ureido, (R¢)q., represents 0 to 2 identical or different
radicals R;¢ selected from the group consisting of sulfo, methyl, methoxy and chlorine,
and Q is a radical of the formula (2a), (2b), (2c) or (2d) indicated above.

12. A compound according to any one of claims 8 to 11, wherein Rllis methyl, ethyl or

hydrogen.

13. A compound according to any one of claims 8 to 12, wherein X is chlorine or fluorine.

14. A compound according to claim 8 of the formula

(1b%),

where R, is hydrogen, methy] or ethyl, X is chlorine or fluorine, Q is a radical of the

formula

-SO,-Y

-CONH-(CHy),.5-S0,-Y

(2a) or
(2 ,7)’

where Y is vinyl or B-sulfatoethyl, and D, is a radical of the formula



andmm—ad—e%—t he formula (2a) or (2b") indicated g .%FMCEN@NT@H&;T

radlﬁm"ﬂ"l,ﬂ Hm[ Y1 11111 11 ocr 2000

ere (Rlerr])[err] represents O to 3 identi¢a3 00T 2000
different radicals R err] selected.-frddm the group consistirg {of nethyl,

nmet hoxy, chlorine and sulfo, (R err])[err] represents 0 to |2 Tdentrcat—or
different radicals Rerr] selected f gomt ha.group consisting_of sulfo,

acetyl am no, propion I arri 7%, ei dy,/ me et hoxy, 2-hydroxyet hoxy and
2- sul f at oet hoxy, ( G res s @ rdentical or different

radi cal s R15 sel ected f ol p ge péNng of sul fo, hydroxyl am no,
met hoxy, 2-hydroxyethoxy, 2- suI f §t oet hoxy, ngBOYH)_sacet yl a

benzoyl am no, propionyl am no andNurerMo (Rlerr])[err] represents 0to 2

i dentical or different \C

(SOgH)o—
or is a radical of the formula
(SOzH)4-2
N—N N=N @,
HO4S

SOgH

where A is hydrogen, halogen, C;-Cjalkyl, C;-C,alkoxy, sulfo, carboxyl, trifluoromethyl,
nitro, cyano, hydroxyl, carbamoyl, N-mono- or N,N-di-C,-C,alkylcarbamoyl, sulfamoyl,
N-mono- or N,N,-di-C;-C,alkylsulfamoyl, C;-C,alkylsulfonyl or Cl-C4a1koxycarbony1
and Q is a radical of the formula (2a) or (2b’’) indicated above

or is a radical of the formula

(R14)o2




radi ¢al s r] selected fromthe group consisting of sulfo,

met hoxy & M'lmﬂlﬁm Qis aradical of the fornula (2a) or%ﬁf EMENT SHEET
i ndi cate onpound according to claim 14 of “t he (formul a

(Ib'), where D[err i d radical of the formula (5b). 16. A p ock$9dm™N000 |
dyeing and printing a cellul ose-containing fibre materi al, h conpri ses
treating the fibre material in an aquebus solution with a dyp of tne

formula (I'b) according to claim8. 17. A process according claiml6,
wherein the cellul ose-containing fibre material is cotton.
Riglo2
| CH3
N==N J\ /l\ CONH,, CHZSOSH 27N,

C,-C-Alkyl

where (R;3)q 3 represents 0 to 3 identical or different radicals R;; selected from the group
consisting of methyl, methoxy, chlorine and sulfo, (Ry4)g.2 repfesents 0 to 2 identical or
different radicals R, selected from the group consisting of sulfo, acetylamino,
propionylamino, ureido, methyl, methoxy, 2-hydroxyethoxy and 2-sulfatoethoxy, (R;5)o4
represents O to 4 identical or different radicals R, 5 selected from the group consisting of
sulfo, hydroxyl, amino, methoxy, 2-hydroxyethoxy, 2-sulfatoethoxy, methyl, acetylamino,
benzoylamino, propionylamino and ureido, (Rl 6)o-2 represents O to 2 identical or different
radicals R;¢ selected from the group consisting of sulfo, methyl, methoxy and chlorine,
and Q is a radical of the formula (2a) or (2b’’) indicated above.

15. A compound according to claim 14 of the formula (1b’), where D is a radical of the
formula (5b).

16. A process for dyeing and printing a cellulose-containing fibre material, which
comprises treating the fibre material in an aqueous solution with a dye of the formula (1b)
according to claim 8.

17. A process according to claim 16, wherein the cellulose-containing fibre material is

cotton.
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Fibre-reactive dyes and preparation and use thereof

Abstract

The invention relates to compounds of the formula

.
NJ\lN
D NR‘/'\\NJ\

NR—D (1),

where the variables are each as defined in the claims. The compounds are suitable for use

aining fibre materials and
produce dyeings and prints having good allround fastness properties.

as dyes, in particular for dyeing and printing cellulose-cont



