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

The practice of dyeing using reactive dyes has recently led to increased demands on the
quality of the dyeings and the profitability of the dyeing process. There is consequently
still a demand for novel reactive dyes which have improved properties, especially in
respect of application. '

Reactive dyes which have an adequate substantivity and at the same time a good ease of
washing out of the non-fixed portions are now required for dyeing. They should
furthermore have a good tinctorial yield and high reactivity, and dyeings having high
degrees of fixing in particular should be produced. These requirements are not met in all
properties by the known dyes. '

The present invention is therefore based on the object of discovering novel improved
réact_ive dyes for dyeing and printing fibre materials which have the qualities characterized
above to a high degree. The novel dyes in particular should have high fixing yields and
high fibre-dye bond stabilities, énd‘-fur_the,tmorc the portions which are not fixed to the
fibre should be easy to wash out. They should furthermore produce dyeings having good
allround properties, for example light- and wet-fastnesses.

It has been found that this object is largely achieved by the reactive dyes defined below.
The invention therefore relates to reactive dyes of the formula
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hi gh fibre-dye, bond stabilities, and furthernore the portions which are not
.fixed to the fibre should be easy to wash out. They should furthernore
produce dyei ngs having good allround properties, for exanple |ight- and

wet - f ast nesses. It has been found that this object is largely achieved by .
-the reactive dyes defined bel ow The invention therefore relates to
reactive dyes of the fornula [err]

- 2- in which Rlerr], Rerr], R-er] and R err] independently of one
anot her are hydrogen or substituted or unsubstituted CJerr]-Cerr]alkyl, B
Is an aliphatic bridge nenber, Y[err] and Y[err] independently of one

anot her are hal ogen or carboxypyridinium Alerr] is the radical of an
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unsubstituted C,-Cgalkyl,

B is an aliphatic bridge member,

Y, and Y, independently of one another are halogen or carboxypyridinium,

A, is the radical of an anthraquinone, phthalocyanine, dioxazine, formazan or disazo dye,
or a radical of the formula

(Riodo—3 HO

Oy -
HO,S _

in which Ryq is O to 3 identical or different substituents from the group comprisiﬁg
C,-C,alkyl, C;-C,alkoxy, halogen, carboxyl and sulfo,

(Ryodo—s HO  NH- CO—Q
O S | o
HO4S _/i _

- 80H

in which R,q is 0 to 3 identical or different substituents from the group comprising
C,-C,alkyl, C;-Cjalkoxy, halogen, carboxyl and sulfo,

) HO
(HO5S) 1 N=N (2),
HO4S |

(SOSH)O—Z HO

HO,S -



in which R.err],is 0 to 3 identical or different substituents fromthe
group conprising CJerr]-Clerr]alkyl, Cerr]-Cerr]al koxy, hal ogen, carboxyl
and sul f o, [err] in which Rlerr] is 0 to 3 identical
or different substituents fromthe group conprising {err]-Cerr]alkyl,
Clerr]-Cerr]al koxy, hal ogen, carboxyl and sulfo,

[err] -3 - I n Wmch
Rlerr] is err]-(err]al kanoyl, benZoyl or a halotriazinyl radical, which
may be further substituted, [err]

in which R, is C;-C,alkanoyl, benzoyl or a halotriazinyl radical, which may be further
substituted,

(SOzH)o_» NHR;,

(20),

HOzS
03H

in which R, is C,-Cjalkanoyl, benzoyl or a halotriazinyl radical, which may be further
substituted,

(R1a)o-3
(SoaH)o-z HO

(29),
CH3, OO0H

in which R3 is 0 to 3 identical or different substituents from the group comprising
C,-C,alkyl, C;-C,alkoxy, halogen, carboxyl and sulfo,

(Ri7)o2

(2g),
Z-80, HO,S

in which Ry is 0 to 2 identical or different substituents from the group comprising
C,-C,alkyl, C,-C,alkoxy, halogen, carboxyl and sulfo; and

Z’ is B-sulfatoethyl, B-thiosulfatoethyl, 8-phosphatoethyl, B-acyloxyethyl, 8-haloethyl or
vinyl,

or



(2e),

.in which Rlerr] is (ferr]-C[err]al kanoyl, benzoyl or a

hal otriazinyl radical, which may be further substituted,

[err] in which Rlerr] is Oto 3 identical or different substituents
fromthe group conprising (CJerr]-Clerr]alkyl, Cerr]-Cerr]al koxy, hal ogen,
-car boxyl and sulfo, [err] in which Rerr] is 0to 2

I dentical or different substituents fromthe group conprising

Clerr]-Cerr]alkyl, Cerr]-Cerr]al k¢xy, hal ogen, carboxyl and sul fo; and
Z' is B-sulfatoethyl, B-thiosulfatoethyl, B-phosphatoethyl,

[err]-acyl oxyethyl, [err]-hal oethyl or vinyl, or
(Ryglo-2 HO  NH- co—@

we o)
-0, HO3S _/i _
OgH

in which R;g is O to 2 identical or different substituents from the group comprising
C,-C,alkyl, C;-Cjalkoxy, halogen, carboxyl and sulfo; and

Z’ is B-sulfatoethyl, B-thiosulfatoethyl, B-phosphatoethyl, 8-acyloxyethyl, B-haloethyl or
vinyl, and

A, is as defined above for A; or is a radical of the formula

(Riglo—s HO |
HOSS ./i
. OgH

in which R;q is O to 3 identical or different substituents from the group comprising
C,;-Cjalkyl, C;-C,alkoxy, halogen, carboxyl and sulfo,

(R11)o4

in which Ry; is O to 4 identical or different substituents from the group comprising
halogen, nitro, cyano, trifluoromethyl, sulfamoyl, carbamoyl, C,-C,alkyl, C;-Cyalkoxy,
amino, acetylamino, ureido, hydroxyl, carboxyl, sulfomethyl and sulfo,

HO
(HO4S) N=N (2k),
HO,S J< .

OgH



-4- . . [err] in which Rerr] is Oto 2 identical or
different substituents fromthe group conprising CJQerr]-Cferr]alkyl,
Cerr]-err]al koxy, -hal ogen, carboxyl and sulfo; and Z' is B-sulfatoethyl,
B-t hi osul fat oet hyl, B-phosphatoethyl, [err]-acyl oxyethyl, [err]-hal oethyl
or vinyl, -and A2 is as defined above for Alerr] or is a radical of the
formul a [err] in which Rerr] is Oto 3 identical or
different substituents fromthe grougp-conprising CJerr]-Cerr]alkyl,

Cerr]-Cerr]al koxy, hal ogen, carboxyl and sulfo,
[err]

(Rialos
(SOH)o2 1o
N
N-N—C | @,
—N :
Cfi5,COOH

in which R;3 is 0 to 3 identical or different substituents from the group comprising
C;-Cyalkyl, C,-C,alkoxy, halogen, carboxyl and sulfo, or

(SOsH)o2 Rys
NN — N (2m),
0 N OH
IIR16

in which Ry, and R,¢ independently of one another are hydrogen, C;-Cyalkyl or phenyl,
and ' :

R,5 is hydrogen, cyano, carbamoyl or sulfomethyl,

where A; and A, have different meanings to one another.

Alkyl radicals R;, R,, R3 and Ry in the reactive dye of the formula (1) are straight-chain or
branched; the alkyl radicals can be further substituted, for example by halogen, hydroxyl,
cyano, C;-C,alkoxy, C,-C,alkoxycarbonyl, carboxyl, sulfamoyl, sulfo or sulfato.
Examples of the radicals R,, R,, R; and R, are the following: methyl, ethyl, propyl, iso-
propyl, butyl, isobutyl, sec-butyl, tert-butyl, carboxymethyl, B-carboxyethyl, B-carboxy-
propyl, methoxycarbonylmethyl, ethoxycarbonylmethyl, 8-methoxyethyl, B-ethoxyethyl,
B-methoxypropyl, 8-chloroethyl, y-bromopropyl, B-hydroxyethyl, B-hydroxybutyl,
B-cyanoethyl, sulfomethyl, B-sulfoethyl, aminosulfonylmethyl and 8-sulfatoethyl.

Preferably, R;, R, R; and R, independently of one another are hydrogen, methyl or ethyl,
in particular hydrogen.

The aliphatic bridge member B in the reactive dye of the formula (1) is preferably a
C,-Cjqalkylene radical, which can be interrupted by 1, 2 or 3 members from the group
comprising -NH-, -N(CH;)- and -O- and is unsubstituted or substituted by hydroxyl, sulfo



in which Rlerr] is Oto 4 identical or different substituents fromthe
group conprising hal ogen, nitro, cyano, trifluoronethyl, sulfanoyl,
carbanoyl, Clerr]-Cferr]alkyl, C[err]-Cerr]al koxy, am no, acetylam no,

ur ei do,
[err]
[err]

car boxyl

hydr oxyl , carboxyl, sulfonethyl and sulfo,
: -5 -

I n which R[érr] Is O to 3 identical or different substituents
fromthe group conprising (JQerr]-Clergdal kyl, C[err]-Cerr]al koxy, hal ogen,

and sulfo, or [err]

or sulfato.

The bridge member B in the reactive dye of the formula (1) is preferably a C,-C;,alkylene
radical, which can be interrupted by 1, 2 or 3 -O- radicals.

The bridge member B in the reactive dye of the formula (1) is particularly preferably a
C,-Cgalkylene radical, in particular a radical of the formula (CHp) —»e—o ,

preferably ethylene or propylene.

The radicals Y; and Y, in the reactive dye of the formula (1) independently of one another
are, in particular, fluorine or chlorine.

Radicals A, and A, of an anthraquinone, phthalocyanine, dioxazine, formazan or disazo
dye in the reactive dye of the formula (1) can contain the substituents customary in
organic dyes bonded to their basic structure.

Examples of substituents in the radicals A; and A, are: alkyl groups having 1 to 4 carbon
atoms, such as methyl, ethyl, propyl, isopropyl or butyl, where the alkyl radicals can be
further substituted, for example by hydroxyl, sulfo or sulfato; alkoxy groups having 1 to 4
carbon atoms, such as methoxy, ethoxy, propoxy, isopropoxy or butoxy, where the alkyl
radicals can be further substituted, for example by hydroxyl, sulfo or sulfato; phenyl which

_is unsubstituted or substituted by C;-C,alkyl, C;-C4alkoxy, halogen, carboxyl or sulfo;

acylamino groups having 1108 carbon atoms, in particular such alkanoylamino groups,
for example acetylamino or propionylamino; benzoylamino which is unsubstituted or
substituted in the phenyl ring by C;-C,alkyl, C,-C,alkoxy, halogen or sulfo; phenylamino
which is unsubstituted or substituted in the phenyl ring by C;-Cyalkyl, C;-Cyalkoxy,
halogen or sulfo; N,N-di-B-hydroxyethylamino; N,N-di-8-suifatoethylamino;
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; amino;
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-mono- or N,N-dialkylsulfamoyl having in each case 1 to
4 carbon atoms, such as N-methylsulfamoyl, N-ethylsulfamoyl, N-propylsulfamoyl,
N-isopropylsulfamoyl or N-butylsulfamoyl, where the alky! radicals can be further



in which Rlerr] and R err] independently of one another are hydrogen,
derr]-derr]al kyl or phenyl, and R err] is hydrogen, cyano, carbanoyl or
sul fonet hyl, where Alerr] and Alerr] have different neanings to one

anot her. Al kyl radicals Rl, R2, R3 and R4 in the reactive dye of the
formula (1) are straight-chain or branched; the al kyl radicals can be
further substituted, for exanple by hal ogen, hydroxyl, cyano,
Cerr]-err]al koxy, (err]-Cerr]al#oxycarbonyl, carboxyl, sulfanoyl,
sulfo or sulfato. Exanples of the radicals Rerr], Rerr], Rerr] and R4
are the follow ng: nethyl, ethyl, propyl, iso- propyl, butyl, isobutyl,
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Rlerr], Rerr], Rerr] Rl er y of one another are _
hydrogen, nethyl or. ethyl, in particular hydrogen. The al i phatic bridge
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unsubstituted or substituted by hydroxyl, sulfo

- 6- A reactive group in a radical A; or A, of an anthraquinone, phthalocyanine, dioxazine,
formazan or disazo dye is, for example, an alkanoyl or alkylsulfonyl radical substituted by
an atom which can be split off or a group which can be split off, an alkenoyl or
alkenesulfonyl radical which is unsubstituted or substituted by an atom which can be split
off or a group which can be split off, or an alkenoy! or alkenesulfonyl radical containing a
vinyl group. The alkanoyl, alkylsulfonyl and alkenesulfo:iyl radicals mentioned as a rule
contain 2 to 8 carbon atoms and the alkenoyl radicals as a rule contain 3 to 8 carbon
atoms. Radicals containing carbo- or heterocyclic 4-, 5- or 6-membered rings substituted:
by an atom which can be split off or a group which can be split off are further examples.
Heterocyclic radicals are, for example, those which contain at least one substituent which
can be split‘off bonded to a heterocyclic radical; inter alia, those which contain at least one
reactive substituent bonded to a 5- or 6-membered heterocyclic ring, such as to a
monoazine, diazine, triazine, pyridine, pyrimidine, pyridazine, pyrazine, thiazine, oxazine
or asymmetric or symmetric triazine ring or to such a ring system which contains one or
more fused aromatic rings, such as a quinoline, phthalazine, cinnoline, quinazoline,
quinoxaline, acridine, phenazine and phenanthridine ring system.

Atoms which can be split off and groups which can be split off are, in addition to others,
for example, halogen, such as fluorine, chlorine or bromine, ammonium, including
hydrazinium, sulfato, thiosulfato, phosphato, acetoxy, propionoxy, azido,
carboxypyridinium or thiocyanato.

Bridge members between the dye radical and the fibre-reactive radical are, in addition to
the direct bond, the most diverse radicals. The bridge member is, for example, an
aliphatic, aromatic or hetcrocyclié radical; the bridge member furthermore can be
composed of various such radicals. The bridge member as a rule contains at least one
functional group, for example the carbonyl group or the amino group, where the amino
group can be further substituted by C,-Cyalkyl which is unsubstituted or substituted by



or sulfato. .The bridge nenber B in the reactive dye of the fornula (1) is
.preferably a (err]-(Jerr]al kyl ene radical, which can be interrupted by 1,
2 or 3 -0 radicals. The bridge nmenber B in the reactive dye of the

formula (1) is particularly preferably a CJerr]-Cferr]al kylene radical, in
particular a radical of the fornula - [err] preferably ethylene or
pr opyl ene. The radicals Y[err] and Y[err] in the reactive dye of the

formula (1) independently of one ancgher are, in particular, fluorine or
chlorine. Radicals Alerr] and Alerr] of an anthraqui none, phthal ocyanine,
di oxazi ne, formazan or disazo dye in the reactive dye of the formula (1)
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each cas
derivatives of the acryloyl radical, such as B-chloro- or B-bromopropionyl,

3-phenylsulfonylpropionyl, 3-methylsulfonylpropionyl, 2-chloro-3-phenylsulfonyl-
propionyl, 2,3-dichloropropionyl, 2,3-dibromopropionyl; and 2-fluoro-2-chloro-
3,3-difluorocyclobutane-1-carbonyl, 2,2,3,3-teraflucrocyclobutane-1-carbonyl or
-1-sulfonyl, B-(2,2,3,3-tetrafluorocyclobut-1-yl)acryloyl, o or B-alkenyl- or arylsuifonyl-
acryloyl groups, such as a- or B-methylsulfonylacryloyl, chloroacetyl, bromoacetyl,
4-(B-chloroethylsulfonyl)butyryl, 4-vinylsulfonylbutyryl, 5-(8-chloroethylsulfonyl)-
caproyl, 6-vinylsulfonylcaproyl; and 4-fluoro-3-nitrobenzoyl, 4-fluoro-3-nitro-
phenylsulfonyl, 4-fluoro-3-methylsulfonylbenzoyl, 4-fluoro-3-cyanobenzoyl,
2-fluoro-5-methylsulfonylbenzoyl.

The following fibre-reactive radicals may furthermore be mentioned as examples:

mono- or dihalo-symmetric triazinyl radicals, for example 2,4-dichlorotriazin-6-yl,
2-amino-4-chlorotriazin-6-yl, 2-alkylamino-4-chlorotriazin-6-yl, such as 2-methylamino-
4-chlorotriazin-6-yl or 2-ethylamino- or 3-propylamino-4-chlorotriazin-6-yl, 2-8-oxyethyl-
amino-4-chlorotriazin-6-yl, 2-di-B-oxyethylamino-4-chlorotriazin-6-yl and the
corresponding sulfuric acid half-esters, 2-diethylamino-4-chlorotriazin-6-yl,
2-morpholino- or 2-piperidino-4-chlorotriazin-6-yl,
2-cyclohexylamino-4-chlorotriazin-6-yl, 2-arylamino- and substituted



4 carbon atoms, such as N-nethylsul famoyl, N-ethylsulfanoyl,

N- propyl sul fanmoyl, N-isopropyl sul fanoyl or N-butyl sul fanmoyl, where the
al kyl radicals can be further

-7- substituted, for exanple by hydroxyl or sulfo;
N-([err]-hydroxyethyl)sul famyl; N, N-di([err]-hydroxyethyl)sul fanoyl;

N- phenyl sul fanmoyl which is unsubstituted or substituted by
Clerr]-Cerr]alkyl, Cerr]-(err]al kaxy, hal ogen, carboxyl or sulfo;

urei do; hydroxyl; carboxyl; sulfonmethyl or sulfo and fibre-reactive

radi cal s. The radicals Alerr] and Alerr] preferably in each case contain
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phenazi ne smg alkyl, fg-Gplko yﬂ carboxyhc aC1d groups, acylammo groups
and halogen atoms, such as fluorine, chlorine or bromine, for example -
2-amino-4-fluorotriazin-6-yl, 2-methylamino-4-fluorotriazin-6-yl,
2-ethylamino-4-fluorotriazin-6-yl, 2-iso-propylamino-4-fluorotriazin-6-yl,
2-dimethylamino-4-fluorotriazin-6-yl, 2-diethylamino-4-fluorotriazin-6-yl,
2-B-methoxyethylamino-4-fluorotriazin-6-yl, 2-8-hydroxyethylamino-4-fluorotriazin-6-yl,
2-di-(B-hydroxyethylamino)-4-fluorotriazin-6-yl, 2-8-sulfoethylamino-4-fluorotriazin-6-yl,
2-B-sulfoethylmethylamino-4-fluorotriazin-6-yl, 2-carboxymethylamino-4-fluoro-
triazin-6-yl, 2-8-cyanoethylamino-4-fluorotriazin-6-yl,
2-benzolamino-4-fluorotriazin-6-yl, 2-8-phenylethylamino-4-fluorotriazin-6-yl,
2-benzylmethylamino-4-fluorotriazin-6-yl, 2-(2'-, 3'- or
4'-sulfobenzyl)amino-4-fluorotriazin-6-yl, 2-cyclohexylamino-4-fluorotriazin-6-yl, 2-(o-,
m- or p-methylphenyl)amino-4-fluorotriazin-6-yl, 2-(0-, m- or
p-sulfophenyl)amino-4-fluorotriazin-6-yl, 2-(2’,5’-disulfophenyl)amino-4-fluoro-
triazin-6-yl, 2-(o-, m- or p-chlorophenyl)amino-4-fluorotriazin-6-yl, 2-(o-, m- or
p-methoxyphenyl)-4-fluorotriazin-6-yl, 2-(2’-methyl-4’-sulfophenyl)amino-4-fluoro-
triazin-6-yl, 2-(2’-methyl-5’-sulfophenyl)amino-4-fluorotriazin-6-yl,
2-(2’-chloro-4’-sulfophenyl)amino-4-fluorotriazin-6-yl, 2-(2’-chloro-5’-sulfophenyl)-
amino-4-fluorotriazin-6-yl, 2-(2’-methoxy-4’-sulfophenyl)amino-4-fluorotriazin-6-yl,
2-(o0-, m- or p-carboxyphenyl)amino-4-fluorotriazin-6-yl, 2-(2°,4’-disulfophenyl)-
amino-4-fluorotriazin-6-yl, 2-(3’,5’-disulfophenyl)amino-4-fluorotriazin-6-yl,
2-(2’-carboxy-4-sulfophenyl)amino-4-fluorotriazin-6-yl,



At oms which can be split off and groups which can be split off are, in
.addition to others, for exanple, halogen, such as fluorine, chlorine or
brom ne, amoni um including hydrazinium sulfato, thiosulfato, phosphato,
acet oxy, propionoxy, azido, carboxypyridiniumor thiocyanato. Bri dge
menbers between the dye radical and the fibre-reactive radical are, in
addition to the direct bond, the nost diverse radicals. The bridge nenber
is, for exanple, an aliphatic, aromapic or heterocyclic radical; the bridge
menber furthernore can be conposed of various such radicals. The bridge
menber as a rule contains at |east one functional group, for exanple the
car bony|2-(¥ earboay-4t suifophenyt) agire f-fluntoeriszin- Be'l,am' no group can be further

Substi L uj pél BitofdeRBL 3 haribal deoitliill 4 oURSROBLEA ed or substituted by
Clerr]- qa@hglr%\mmg@rﬁtﬂ#mm@arﬁaﬂxyl sul f anoyl , sul fo or sulfato. An
al i phat |2:(5'agzhmlfoh§phtﬁ-gr gmml@ﬂu@auﬁlzﬁyd; ne r adi cal havi ng 1 to 7 carbon
at ons or anc ner s reo hai n of the al kyl ene radica
can be i %B% ‘?}EY Bc“@f aminps %EJPBWH‘?'J} %e{z\g an oxygen atom An aromatic
radi cal plenyhanminexdafipdreriazin- ﬂyhmf(N-Batyd:mdymhwpheﬂynamm@é-fmmumt&yl by
Cre] bt i 4, S e [
parti cul %'Plpe@mn@r‘}'ﬂ@mmﬁ'ﬂ: "8ud f@sumphthf?etsé}mm@w&@r)dal is, for
exanpl e, 293¢’ ge.rqummaﬁ}ﬁﬁlqa 1)-4-fludroiRinegyRf reactive groups are the
oo b o e ey i
radicals, such as 2,4-dichloropyrimidin-6-yl, 2,4,5-trichloropyrimidin-6-yl, 2,4-dichloro-
5-nitro- or -5-methyl- or -5-carboxymethyl- or -5-carboxy- or -5-cyano- or -5-vinyl- or
-5-sulfo- or -5-mono-, -di- or -trichloromethyl- or -5-carboalkoxypyrimidin-6-yl,
2,6-dichloropyrimidine-4-carbonyl, 2,4-dichloropyrimidine-5-carbonyl,
2-chloro-4-methylpyrimidine-5-carbonyl, 2-methyl-4-chloropyrimidine-5-carbonyl,
2-methylthio-4-fluoropyrimidine-5-carbonyl, 6-methyl-2,4-dichloropyrimidine-
5-carbonyl, 2,4,6-trichloropyrimidine-5-carbonyl, 2,4-dichloropyrimidine-5-sulfonyl,
2-chloroquinoxaline-3-carbonyl, 2- or 3—monochloroquinoxaline-6-carb6nyl, 2-or
3-monochloroquinoxaline-6-sulfonyl, 2,3-dichloroquinoxaline-6-carbonyl, 2,3-dichloro-
quinoxaline-6-sulfonyl, 1,4-dichlorophthalazine-6-sulfonyl or -6-carbonyl,
2,4-dichloroquinazoline-7- or -6-sulfonyl or -carbonyl, 2- or 3- or
4-(4’,5°-dichloro-6’-pyridazin-1’-yl)phenylsulfonyl or -carbonyl,
B8-(4’,5’-dichloro-6’-pyridazon-1’-yl)ethylcarbonyl,
N-methyl-N-(2,4-dichlorotriazin-6-yl)carbamyl, N-methyl-N-(2-methylamino-
4-chlorotriazin-6-yl)carbamyl, N-methyl-N-(2-dimethylamino-4-chlorotriazin-6-yl)-
carbamyl, N-methy! or N-ethyl-N-(2,4-dichlorotriazin-6-yl)aminoacetyl, N-methyl-N-
(2,3-dichloroquinoxaline-6-sulfonyl)aminoacetyl,
N-methyl-N-(2,3-dichloroquinoxaline-6-carbonyl)aminoacetyl, and the corresponding
bromine and fluorine derivatives of the abovementioned chlorine-substituted heterocyclic
radicals, among these, for example, 2-fluoro-4-pyrimidinyl, 2,6-difluoro-4-pyrimidinyl,
2,6-difluoro-5-chloro-4-pyrimidinyl, 2-fluoro-5,6-dichloro-4-pyrimidinyl,
2,6-difluoro-5-methyl-4-pyrimidinyl, 2,5-difluoro-6-methyl-4-pyrimidinyl,
2-fluoro-5-methyl-6-chloro-4-pyrimidinyl, 2-fluoro-5-nitro-6-chloro-4-pyrimidinyl,
5-bromo-2-fluoro-4-pyrimidinyl, 2-fluoro-5-cyano-4-pyrimidinyl,
2-fluoro-5-methyl-4-pyrimidinyl, 2,5,6-trifluoro-4-pyrimidinyl,
5-chloro-6-chloromethyl-2-fluoro-4-pyrimidinyl, 2,6-difluoro-5-bromo-4-pyrimidinyl,




phosphat oet hyl sul fonyl, [err]-thiosulfatoethylsul fonyl,

N-met hyl -N-([err]-sul foet hyl - sul fonyl)am no, acryloyl, nono-, di- or
trichloroacryloyl, such as -CO-CO=CHerr], -COCHCH O,

-COCA=CHCH err]; mono-, di- or tribromacryloyl, such as

-COCBr=CH err], -COCH=CHBr, -COCBr=CHCH err]; and -CO CC =CH COCH,

- CO CH=Cd - COOH, - CO CBr =CH COOH, -CO CH=CBr-COOH, -CO Cd=Cd -COoH, -
-CO CBr=CBr- COOH, precursors of the-grfyloyl radical and of derivatives of
the acryloyl radical, such as [err]-chloro- or [err]-Dbronopropionyl,

3- phenyl sul f onyl propi onyl , 3-net hyl sul fonyl propi onyl,

2- chi or o-2efdresSybromior methyldrpypinidinyl, 2, 3- di chi or opr opi onyl

2, 3-di br ro-

23O AR s RO il

2.2, 3, 3- 28 Mﬁqom s reﬁaylaﬁ@mmechmo%@d@mé nigpAopwyimidinyl,

[err]- I(2 22ﬂ§or3-6-mbﬂgt-mﬁhﬁﬁ&ﬁypbtﬂuo%o-slch&@ds-ﬁl:ﬁathyl-z{ pyilidigyl, [ err] - al kenyl -
or ary S cr P$ g, SUC

[err]- é\’%’é Slﬂ J%Pi’l“&%’nﬁ %’pb‘ § TJE'BV%%@E& yl,

4- ([ err] &hifhometbrybifblﬁlorw.‘!)‘luutw4-pynmmlwlnyl sul fonyl but yryl,

5-([err] Y- Vi proyl and

4-f1 uoro - ni t?&% I%PBB%Y# %’an nil {1}1@1‘05 EW}&@?

4-f | uor o- 23 HEOHY, Wml £ 3-flupre-3p h(ggeﬁdqp)yhylsulfonyIA-
. 2-fluor O-Mﬂiﬁ‘ﬂ QLﬂlﬁ&Gﬂ-éﬁlﬁtﬁ@.ﬁhdoA-p?jﬂﬁl&l@}l' MuBﬂ)—SJcbﬂan{edeﬂ e radicals

) azi ny PRGN AP SCRamer S o Ry B 6y
2- am no- @ﬂhbmlﬂ@t:arbaxarmd6-4ypynnﬁdaiykﬁ-ﬂmrmﬁ—c&rbﬁmhanhw#pyﬁimicﬁnyu , such as
O r e o T s

am no- 4- c%ﬁrﬁh@tqmézmwhmlsylfonykwmw { Hwoa@-ﬁrﬁ@lfnn@mdeﬁopmra@wlﬁ yl and

t2h§ C?Lr le@ﬂﬁﬂﬂi-ﬂﬁhlékﬂ §lg?frb?:nﬁm 9L, Qh%?hlﬂugro-

2- p: Ser%/df'%@‘lﬂretﬂﬁgygfm? gwf?{m?-é?gﬁ d ‘h}ﬁ{ G- fFSPaEr i azi n-6-yl |

2- ar yl am figoromsthyipybisdidined-elj 6-fluoro-2-methylpyrimidin-4-yl,

-9 - 6-fluoro-5-chloro-2-methylpyrimidin-4-yl, 5,6-difluoropyrimidin-4-yl,
6-fluoro-5-chloro-2-trifluoromethylpyrimidin-4-yl, 6-fluoro-2-phenylpyrimidin-4-yl,
6-fluoro-5-cyanopyrimidin-4-yl, 6-fluoro-5-nitropyrimidin-4-yl,
6-fluoro-5-methylsulfonylpyrimidin-4-yl, 6-fluoro-5-phenylsulfonylpyrimidin-4-yl,
triazine radicals containing sulfonyl groups, such as 2,4-bis(phenylsulfonyl)triazin-6-yl,
2-(3’-carboxyphenyl)sulfonyl-4-chlorotriazin-6-yl, 2-(3’-sulfophenyl)sulfonyl-
4-chlorotriazin-6-yl, 2,4-bis(3’-carboxyphenylsulfonyl)triazin-6-yl; pyrimidine rings
containing sulfonyl groups, such as 2-carboxymethylsulfonylpyrimidin-4-yl,
2-methylsulfonyl-6-methylpyrimidin-4-yl, 2-methylsulfonyl-6-ethylpyrimidin-4-yl,
2-phenylsulfonyl-5-chloro-6-methylpyrimidinyl, 2,6-bis-methylsulfonylpyrimidin-4-yl,
2,6-bis-methylsulfonyl-5-chloropyrimidin-4-yl, 2,4-bis-methylsulfonylpyrimidine-
5-sulfonyl, 2—methy1su1fonylpyn'midin;4-yl, 2-phenylsulfonylpyrimidin-4-yl, 2-trichloro-
methylsulfonyl-6-methylpyrimidin-4-yl, 2-methylsulfonyl-5S-chloro-6-methyl-
pyrimidin-4-yl, 2-methylsulfonyl-5-bromo-6-methylpyrimidin-4-yl, 2-methylsulfonyl-5-
chloro-6-ethylpyrimidin-4-yl, 2-methylsulfonyl-5-chloro-6-chloromethylpyrimidin-4-yl,
2-methylsulfonyl-4-chloro-6-methylpyrimidine-5-sulfonyl, 2-methylsulfonyl-5-nitro-6-
methylpyrimidin-4-yl, 2,5,6-tris-methylsulfonylpyrimidin-4-yl, 2-methylsulfonyl-5,6-
dimethylpyridin-4-yl, 2-ethylsulfonyl-5-chloro-6-methylpyrimidin-4-yl, 2-methyl-
sulfonyl-6-chloropyrimidin-4-yl, 2,6-bis-methylsulfonyl-5-chloropyrimidin-4-yl,
2-methylsulfonyl-6-carbonylpyrimidin-4-yl, 2-methylsulfonyl-5-sulfopyrimidin-4-yl,



aryl am nqQ-4-chlorotriazin-6-yl, such as 2-phenyl am no-4-chlorotriazin-6-yl,

-2-(0o-, m or p-carboxy- or sul fophenyl)am no-4-chlorotriazin-6-yl,

2- al koxy-4-chlorotriazin-6-yl, such as 2-methoxy- or

- et hoxy-4-chlorotriazin-6-yl, 2-(phenylsulfonyl met hoxy) -
4-chlorotriazin-6-yl, 2-aryloxy and substituted

aryl oxy-4-chlorotriazin-6-yl, such as 2-phenoxy-4-chlorotriazin-6-yl,

2- (p-sul fophenyl )oxy-4-chlorotriaztt26-yl, 2-(o-, m or p-nethyl- or

met hoxyphenyl ) oxy- 4 chlorotr|a2|n 6-yl, 2-al kyl mercapto- or 2-aryl nercapto-
or 2-(substituted a )nercapto 4- chlorotr|a2|n 6-yl, such as

2-[err] mqﬂlalsylfor@tl manmm&yﬂ@zthlaﬂiqnyi 5-carboxy-

:2)) pze?y t &Efép 142%@19&1&!@?—5Ibyﬁn%tb}meatgcl)xgpgnmmn-&yI 2-methylsulfonyl-
MR aﬁ?fopm%ﬁﬁ&ﬁyﬁﬁi s soRnt SRRk o1, 2-methylsulfony

2- me:j h]}/ : S-Uroﬁh:lp9nmlidmelzyln2-@h9ﬂy1?uilfopybﬁyhla&mhhﬁmmmy1a2+cartﬁ)xyin¢thyl-

2,4 "

subst | ¢ SRR Sy AR ‘“"”Qé(?t%r‘bgﬁ‘?%*ﬁrﬁ%‘{@?g%@& pYfhlintitnd o e
al kyl i sp- qarbomlh &&bm(meth:duﬂmvbmmme 4rsubsarbonyle CG{YManﬂ[- err]al kyl,
ar al ky' éhlofo%%ﬁﬁdxh&%ﬁfbon?y bsatbltseﬁmym:nfddpﬁ ididétfigulfonyl 2-methyl- -

phenyl - i&g@yﬂw )g%&l{eﬁmégo%gmgar ICyl!| ar, pkl%% or, Mht hyl

whi ch ar
d er r] - Gnemotiamkgrsyps, amhlmmymmyhmmrgummphengtayﬂm 0104-go-oup$>r and hal ogen
at ons, I

5 o e e L5 o AR o o

2- et hyl amt aop-Sulfophenyl)aminotriazig-6yl, 24 ﬂsxprcppybéyneamfd@mxhﬂ)hﬂkwmumz. n-6-yl,

g gl_ et %?ﬁéﬂy@gﬁ{ Amr(el rna- gnsruffgoghenygyaﬁwu%myroz-ﬂr -drhiAOp RSl 6- V!

2-[err]-9R %m&myﬁgmrm Ry lamin Maﬁ% B: gf p-sulfophenyDaminotriazin-6-yl,
2-di - ([ e2IN- iﬂéﬁ MthﬁmmN)axﬂmbblpeﬁdihiumelhcﬁy&hmo- or -4-(0-, m- or

> Lor 11 - ErOREMRRERATRAR b 3% MeEaPE spmgamino- or

2- car box4+{aifephenylaming)tfitainGeyl radicaly which cphtain 1,4-bis-azabicyclof2,2,2]octane
2 [err] - Gypa ‘?)‘?szlé‘z%étaﬁgtlﬂfbr §'3];dc %%ﬁﬁ%&&%a}l& in the 2-position via a nitrogen

- benzol am no-
2 [err]- mg % 4-pheny m@g-&rﬁr(gz,,rﬁ- @pyq;ulfophenyl)ammomamn 6-yl and

2- benlzlyl oEtdspoRiing D—oﬁﬂﬁi@ﬁﬂﬂil&i&ﬁd@w}ﬁch ade §ubstitnuted in tlfy 4-position by
-SulTo O- rotri

2 oyol oh%ﬁé}# Pis sty Gty ios B hydronyethgjamino, oralkoxy, such as

p- net hyl Mypamny,lbr fataxyr sncmaaphmosyyar sulﬁ)pbcnqurgroups;

LI S e e

p- chl or op#Er inzQlendo pF 10acar brngl 91 -5 -er (ﬁnsul ORyl, sgch as
2 En;t hox Qﬁi‘i&ﬁy’lkﬁlfd}rlyu dtQJ’-&hdS:ty%ﬁllféhﬁbéﬁhoth1azolc-5- or 6-sulfonyl- or -carbonyl-,
me ul f.o
> - moeriperdsiifity BRI R 6 ons] & rithyff e fhe'Comesponding
2-(2'-c hﬁmu&ouenzethidmhla@rwlé)@mbmgl ér fshilfionyd tletiatives, @ogthining sulfo groups in
2-(2"-ch Ao r{ %'21 “h1@BbdHos {o 5’fd}t5'c§ﬁ>'oﬂ l%rikulfzon
ox -4 - 2 % %

2- (2" - et am no- uorotri azi

p- car box;lmk@wbe!mlﬁemle-ﬁf %ﬁoqarbqa\zl fc ufppyl, 2-chloro 4~mﬁhxl.§pmémf®ﬁ9k)i-
am no- 4- ok gQagionh/Pati -Ehlﬁm‘yl 2- chloro-4-methyl -1,3-thiazole- 5-carbonyl or -4- or -5-sulfonyl,

2-(2 " catbRy Etﬂ’p‘{?%r%ﬁﬂ%é’r%?? RS SRB o e raicns
-chloro 2,6-difluoro-1,3-dicyanophenyl, 2,4-difluoro-1,3,5-tricyanophenyl,
2,4,5-trifluoro-1,3-dicyanophenyl, 2,4-dichloro-5-methylsulfonylpyrimidin-6-yl,
2,4-trichloro-5-ethylsulfonylpyrimidin-6-yl,
2-fluoro-5-methylsulfonyl-6’-(2’-sulfophenylamino)pyrimidin- 4-yl and
2,5-dichloro-6-methylsulfonylpyrimidin-4-yl.

—




- 10- 2-(2' -carboxy-4-sul f ophenyl )am no-4-fluorotriazin-6-yl,

2-(6' -sul fonaphth-2'-yl)am no-4-fluorotriazin-6-yl, 2-(4',8 -disulfo-
napht h-2' -yl )am no-4-fluorotriazin-6-yl, 2-(6" ,8

- di sul fonapht h-2' -yl )am no- 4-fl uorotriazi n-6-yl,

2- (N- net hyl phenyl ) am no- 4-fluorotri azin-6-yl, 2-(N-ethyl-

phenyl ) am no-4-fluortriazi n-6-yl,

. 2-(N-[err]-hydroxyet hyl phenyl ) am no-43f| uorotri azi n-6-yl,

2- (N-i so- propyl phenyl ) am no-4-fl uorotriazin-6-yl,

2-nor phol i no-4-fluorotriazin-6-yl, 2-piperidino-4-fluorotriazin-6-yl,
2-(4', 6" /f8groupiof shitableagsactive groygs)comprisessheoseraf ahe fermulae |

2-(3,6',8 -trisul fonaphth-2'-yl)-4-fluorotriazin-6-yl,
2-(3',6'-disu|fona82}ggl "-yl)-4-fluorotriazin-6-yl, rmno-3 di - or

tri halopyri m di nyl™Madr cal s, such as 2,4-dich|oropyrinidiﬁ-%hyl,
2,4,5-trichloropyrimdin-6-yl, 2,4-dichloro- 5-nitro- or -5-nmethyl- or
-5-carboxynethy|-snw;dkcgogozy- or -5-cyano- or -5-viny|-3g{ -5-sul fo- or
-5-nono-, -di- or -trilchloronethyl- or -5-carboa|koxypyri§| ’n- 6-yl,
2,6-dich|oropyrinidinqi4-carbonyl, 2, 4-di chl or opyri m di ne- 5- car bonyl ,
2- chl or o- 4- net hyl pyri m di ne-5-car bonyl

2- met hyl - 4-chl or opyy.i m di ne-5-car bonyl ,

2-met hyl t hi o- 4-f1 u'&p@g%]gf"ﬁlftﬁ(?%z&car bonyl , (3c),

6- met hyl - 2, 4-di chl or opyri m di ne- 5-carbonyl,

2,4,6-trichl oropyri.gikdiwe‘-aﬁa-cgdaorwl , 2,4-dichloropyrim di(]‘j}ﬁ' 5-sul fonyl,
2- chl or oqui noxal i ne- 3-car bpnyl, “2- or 3-nonochl or oqui noxali k-G-carbonyI,
2- or 3-nnnoch|oroquinoxalEne-G-sulfonyl,

2, 3-di chl or oqui noxal i ne- 6-Car bonyl, 2, 3-di chl oro- qui noxal i ne-6-sul fonyl,
1, 4-di chl or opht hal azi ne- 6-sul fonyl or -6-carbonyl, '

2, 4-di chl or oqui nazoﬂ#&?woﬂk'-ﬁg@wionyl or -carbonyl, 2-(3j, 3- or
4-(4',5'-dichloro-6'-pyridazih- 1' -yl ) phenyl sul fonyl or -carbonyl,
[err]-(4" ,5 -dichloro-6'-pyrgdazon- 1 '-yl)ethylcarbonyl,

N- et hyl - N- (2, 4-di chl orotriazin-6-yl)carbanyl, N nethyl-N-(2-nethylam no-
4-chl orotriazin-6-yl).carpany

N- et hyl - N- ( 2- di met T %8:%’-' oPeriZazi n-6-yl)- car banmy(3f) adnet hyl or
N-et hyl -N- (2, 4-di chlorotriaziln-@-yl)am noacetyl, N nethyl-N :
(2,3-dich|oroquinoxaline-6-s§hf yl ) am noacetyl , -

N- et hyl - N- (2, 3-di chl or oqui noxal i ne- 6- car bonyl ) am noacetyl, and the
correspondi ng brom ne and fluorine derivatives of the abovenentioned

chl orine-substituted het&.ocyclic
-N =T
o
Re N\T¢N 4),
X

in which W is a group of the formula -SO,-NR;-, -CONR;s- or -NRsCO-,
R; is hydrogen, C;-C,alkyl which is unsubstituted or substituted by hydroxyl, sulfo,
sulfato, carboxyl or cyano, or a radical of the formula ~ allk -80,-2 ,
R .
R is hydrogen, hydroxyl, sulfo, sulfato, carboxyl, cyano, halogen, C;-C4alkoxycarbonyl,
C,-C,alkanoyloxy, carbamoyl or the group -SO,-Z,
Z is the radical -CH=CH, or -CH,-CH,-Y,
Y is aleaving group,
E is the radical -O- or -NR,
R; is hydrogen or C;-C,alkyl,
alk and alk’ independently of one another are C,-Cgalkylene,



adi cal s, anong these, for exanple, 2-fluoro-4-pyrimdinyl,

-di fluoro-4-pyrimdinyl, 2,6-difluoro-5-chloro-4-pyrimdinyl,

| uoro-5, 6-di chl oro-4-pyrimdinyl, 2,6-difluoro-5-nethyl-4-pyrimdinyl,
di f1 uoro-6-net hyl - 4- pyri m di nyl,

| uor o- 5- met hyl - 6- chl or o- 4- pyri m di nyl , _

| uor o-5-nitro-6-chl oro-4-pyrimdinyl, 5-brono-2-fluoro-4-pyrimdinyl,
| uor o- 5-cyano-4-pyri mdi nyl, 2-flupro-5-nethyl-4-pyrimdinyl,

, 6-trifluoro-4-pyrimdinyl, '

hl or o- 6- chl oronet hyl - 2-f1 uor o- 4- pyrim di nyl,

- di f | anyeneSs bpbenylehemy maphithylend radical which is unsubstituted or substituted by

I
I

di
“fluor o @fﬁifgfr?éng Gt CRC.ARof) Y balogen,

-di f | Redpbwiregs ﬂ%ylgv 1p#psjqbﬁtyquted or substituted by carboxyl, cyano,
-di fl %ﬂ@x I @dllfd&s‘iﬂfﬁtbrdnﬁl dinyl, 2-fluoro-6-nethyl-4-pyrimdinyl,
u

or o 2quoro-5-chIoro-4-pyrim'dinyl,

I i mdin

O Ol A G K il 4B Bl anc

rifl udrismeadigdl-of thetfoomala2- f | uor o- 4- pyri m di nyl

ri fluoromethyl-2-fluoro-4-pyrimdinyl, 2-fluoro-5-nitro-4-pyrimdinyl,
| uoro-5-trifl uoronet hyl - 4-pyrim dinyl, 2-fluoro-5- phenyl or

met hyl sul fonyR 4- pyrinidinyl, 2-fluoro-5-carboxam do-4-pyrim di nyI
uor o- 5- car borfet hoxy-4- pyrimdinyl,

uor o- 5- br al&~tS0,f-|Zior onet hyl - 4- pyri m di nyl (5a),

uor o- 6- carjboxam do- 4- pyri m di nyl

uor o- 6- cartfonret hoxy- 4- pyri m di nyl, 2-fluoro-6-phenyl-4-pyrimdinyl,
uor o- 6- cyano 4- rimdinyl

di f 1 uor o- #1 -SBJIFHSIQQI -Z4- pyrini di nyl (5b),

uor o- 5- suI onam do- 4- pyri m di nyl ,

uor o- 5- chl éro 6- car bonet hoxy- 4- pyrlmdl nyl, 2,6-difluoro- -

i f1 uor omefhy. Y&paLg nyl, 6f|uoroSChIoropyrlmd|n4yI

uor o- 5- trltll\h ﬁ%ggoﬁelzh? pyri m di n-4-yl , (3¢),

uor o- 2- metRgyl pyri m di n-4-yl, 6-fl uor o- 5- chl or o- 2- met hyl pyri m di n-4-yl,
di fl uoropyri mdin-4-yl,

uor o- 5- chlprr.cmacﬁw (fam)orwmimw milm di n-4-yl,

uor o- 2- phe||1yl pyri m di NS 4- yl, 6-fluoro-5-cyanopyrim d| QS&‘)&'
uor o- 5- nltk(gpyrl m di n- 4-yl ,

—_——_—— ——_——_ —— ] — ——— —

—N N — akk-SO,-Z (Se)
—/

in which R, Rs, Rg, E, W, Z, alk, alk' and arylene are as defined above and
pisOorl.

Suitable léaving groups Y are, for example, -Cl, -Br, -F, -OSO;zH, -SSO;H, -OCO-CHa,
-OPO3H,, -OCO-CCl;, -OCO-CHCI,, -OCO-CH,Cl, -OS0,-C;-C,alkyl,
-OSOZ-N(Cl-C4a1kyl)2 or -OCO-C5H5.

Y is preferably a group of the formula -Cl, -OSO;H, -SSO3H, -OCO-CHj3;, -OCO-C¢H; or
-OPO3H,, in particular -OSO;H.

alk and alk’ independently of one another are, for example, a methylene, ethylene,
1,3-propylene, 1,4-butylene, 1,5-pentylene or 1,6-hexylene radical or branched isomers



fl uor o-5-net byl sul fonyl pyri m di n-4-yl,

fl uor o- 5- phenyl sul fonyl pyrim din-4-yl, triazine radicals containing
quonyI groups, such as 2, 4- bls(phenylsulfonyl)triazin-6-y|,

(3 -carboxyphenyl)sulfonyl-4-ch|orotriazin-6-y|,

(3" -sul fophenyl ) sul fonyl - 4-chlorotriazin-6-yl,

4- bi s(3' -car boxyphenyl sul fonyl)triazin-6-yl; pyrimdine rings containing
ul fonyl groups, such as 2- carboxynetgylsulfonylpyrlnldln 4-yl ,

- met hyl sul f onyl - 6- net hyl pyri m di n- 4-yl,

- met hyl sul fonyl - 6- et hyl pyri m di n-4-yl,
-phenylquﬁégmyl-S-chloro-6-nethy|pyrinidinyI,

, 6- bi s- et hyl sul fonyl pyri m di n-4-yl,

, 6- bi s- et hyl sul f onyl - 5-chl or opyri m di n-4-yl,

, 4- bi s- raiit nyd ki 4ro pydfprablyr Qj-Cgalkflesanafiiwaly hnd particularly preferably an ethylene
met hyl syhfanyl pyri m din-4-yl, 2-phenyl sul fonyl pyrim din-4-yl,

ri chl oro- rmet hyl sul fonyl - 6- et hyl pyri m di n-4-yl,

met hyl sul f onyl - 5-chl oro- 6- net hyl - pyrim di n-4-yl,

met hyl smhs‘lsaewrab'iry By&agmﬁor@é Baohap Y SOSZdinnwic 1Z. is 2s aetideMlaBevd, Ry | - 5-

6-eth
byl & %ﬁ i m,ﬁﬁ'fpﬁygy%ogm oronet hyl pyri mi din-4-yl,

—

h

o

t hyl sul f onyl - 4-chl or o- 6- net hyl pyri m di ne-5- sul fonyl

me
nme
t hyl sl 4

or6-t 15 HRHETDN kb dhet R R fodt o2, iy iy kg 2 e

i met hyl pgmhsawaa dpfinecdbabo R i PRIgieylarl 5 Peafergbly tydrage yr\é«n%a&kal a-yl,
nme
nme
nme

U'I

t hyl - Qﬁémgms,ldr ghl oropyri m di n-4-yl,
- bi s- rret hyl sul fotflg;l 5-chl oropyri m di n- 4- yl,

t hyl sul f onyl - 6- car bonyl pyri m di n-4-yl,

t hyl sR} isqrgfierablyshydrogenror i Cl -G salleyt lradlcal and particularly preferably hydrogen

- 2- met hyl sul f onyl - 6- car bonet hoxypyrl m di n-4-yl ,

met hyl sul f onyl - 5- car box pyrimdin-4-y

rret hy| sérylengis peferablyq 3-rn,rt1h4mmiqnmraﬂ1¢a14w91|ch ipunsebsiipyted,pr %Abymmted
|0r0pf€fr'eﬂirﬁ?l€‘ogsﬁifo, methil, ﬁe&io&ylosu%@ml - 6- et hyl pyrinidi n-4-yl,
met hyl sul f ony bronopyrim di n-4-yl,

phenyl sul f onyl - 5-chl oropyri m di n-4-yl, 2-carboxynet hyl -

ul fonyl - -1s:pﬂe£amblﬁ-mm5wrdcﬂladiyrprefe§ably -O-.

met hyl sul f onyl - 6- chl or opyri m di ne-4- and -5-carbonyl,

2, 6-bi s(net hyl sul fonyl ) pyri m di ne-4- or -5-carbonyl, 2-ethylsulfonyl-

6- chl or op¥ israreferablysa gmup@ﬁ;hc formula -CONH- or -NHCO-.
2, 4- bi s( et hyl sul fonyl) pyri m di ne-5-sul fonyl, 2-nethyl -

sulfonyl or 0- 6- e yrim di e 5-sul fo , triazine
rings con%a’ﬁ-rf‘{o rﬁ"l?#“g @hﬂﬁ‘ o "aé“]tth?’%?%yéﬂ’%ﬁy 4- phenyl ani no-
or -4-(o- henylsnitfonylsar_id mefeeat}y Flaotineodrchivtine: 6- yl

2- (1, 1-di met hyl hydr azi ni un) - 4- phenyl am no- or -4-(0-,
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Other interesting reactive groups are those of the formula (4) in which T is a group which
can be split off as an anion or is a non-reactive substituent.

A group T which can be split off as an anion is here, for example, fluorine, chlorine,
bromine, sulfo, C,-C,alkylsulfonyl or phenylsulfonyl, and preferably fluorine or chlorine.

A non-reactive substituent T can be, for example, a hydroxyl, C,-C,alkoxy,
C,-C,alkylthio, amino, N-C,-C,alkylamino or N,N-di-C,-C,alkylamino, where the alkyl
is unsubstituted or substituted, for example by sulfo, sulfato, hydroxyl, carboxyl or phenyl,
cyclohexylamino, morpholino or N-C;-C,alkyl-N-phenylamino or phenylamino or
naphthylamino radical, where the phenyl or naphthyl is unsubstituted or substituted, for

h example by C,-C,alkyl, C,-C,alkoxy, carboxyl, sulfo or halogen.



m or p-sul fophenyl)am notri azin-6-yl,
2-(2-isopropylidene-1, 1-di net hyl ) hydrazi ni um 4-phenylam no- or -4-(o-, m
or p-sul fophenyl)am notriazin-6-yl, 2-N-am nopyrrolidiniumor

2- am nopi peri di ni um 4- phenyl am no- or -4-(o-, m or

p- sul f ophenyl )am notri azi n-6-yl, 2-N-am nopyrrolidinium or

'2- N-am nopi peri di ni um 4- phenl yam no- or -4-(o-, m or

p- sul f ophenyl ) am notri azi n-6-yl, andjgurthernore 4-phenyl am no- or

4- (sul fophenyl am no)triazin-6-yl radicals which contain

1, 4- bi s-azabi cycl o[ 2, 2, 2] octane or 1, 2-bi s-azabicycl o[ O, 3, 3] oct ane bonded
quaternal ly in the 2-position via a nitrogen bond,

d | § I
inﬁyéérle@g ot SO A realive b yperL 8o BBl VBRI HRBREDSG 1 1 he

4- posi ti dh ﬂ%% WRON N-di-B- hé{df%@ﬂhylammcw-sugpe@zylammm or

[err]- hycbyemeijmhw ﬂ@rph@hn@'di%yorﬁh'ﬂlﬂrd%ﬁe ES)’o-Ofnh%i-kOXy or aroxy,
such as phen or lsu enoxy 81 ch |"or obenzot hi azo) e-5- or

- 6- car borlyy &yi’phg nylgpun °6 sd‘l"‘f%r&‘ﬁe f9n 91, M-@ p-su fOPheﬂylammO

- al kyl sulcﬁmigolphmymnﬂnoaa omemhenylaxﬁmatb@whapnthyl&nme,r -6-sul fonyl, such

as 2-net u zot r B- sulfonyl or
-car bonyllw 1ﬁ§4 i%%‘?%l%f%h%sg@%%t %Baél&)gg@m% ﬂl %%ﬁsﬁwg‘a?@?mﬁ‘f’ - car bonyl
and the %M my aming| methery: ethoxsizw| o i%-propoxy andrtydroxyl.or - sul f onyl
derivatives, contalnlng sulfo groups in the fused-on benzene ring,

2- chl or obgnzoxazal @, _16 Efg r -sul fonyl,
2 Chl or QPR ROTAEHR b ens T iscpredarbit appings Nebhr aligilamino, which is
g cm or o-uhsulestinyedinthe aikgbgaot wﬁbstnme&by ay&amyll silfato mm m holmct),h
chloro n e
N- oxi de oé}leﬁ tdﬁ?oor%rﬁd hg‘ {l LF“P{ %l%wi‘ﬁﬁh%?n%enéf lséﬁ"%&t%@ radi cal s
5-chl or o- @Sﬁbs@iﬂﬂ%@? %lbs'qtu@dcbl}’(sy oupthenyl, methyd odinkthosy. Phepylamino or
, 3, 5- U ri QyaT)opRERN. rﬂexﬁla’i_’mhb Jih Iv&!f?élﬁhépﬁex@? ENARRANGRY hnsubstituted or

2 4- dICh|O o 5 sul f.on I N-6-
2. 4-tricH® %’lﬂqll% B{}F}]yﬁf’ﬂmﬁﬂ’gl‘&»l are particularly preferred.

2-fl uoro-5- rret hyI suI fonyl-6'-(2"-sul fophenyl ani no) pyrinidin- 4-yl and’

2, 5-di chl |sul:f onyl pyrim din

®1a0 O Gl el S‘fl?%sr%#bt%s% e Py dinemiins aicalpiishin erdhe

f or mul ae case have at least one group which can be split off as an anion. Examples are the '
2,3-dichloroquinoxaline-6-carbonylamino radical, the

2 4-dichloropyrimidine-5-carbonylamino radical and the radical of the formula

N T ©),

X4

in which one of the radicals X is a group which can be split off as an anion and the other
radical X, is as defined and preferred for a non-reactive substituent T, or is a radical of the
formulae (5a) to (5e) or a group which can be split off as an anion,

X, is a negative substituent and

R¢ independently is as defined under formula (4).

The radical X, which can be split off as an anion is preferably fluorine or chlorine.
Examples of suitable radicals X are nitro, cyano, C,-C,alkylsulfonyl, carboxyl, chlorine,



-Sgerr] - (3a), -

W alk - SCIerr] Z _ (3b),

R -Wal k-E-alk'-SOerr]-Z (3c),
- alk - W- alk'- SQerr] -Z (3d),

R ' - - aIk - W- alk' - SJerr] -Z

(3e), R -W-arylene - N -

alk - Sgerr] -Z (3fy.and _ _

Rlerr] R [err] in which Wis a group of the
formula -SOerr]-NR[err]-, -CONR[err]- or -NR5CO, Rerr] is hydrogen,

C er r] - Chgarokgi, IQ{1C4\MHoﬁ9sdlﬁ)n9D €f®4hll<§rlshﬂﬁxyprc %@%x?é&%ﬂﬁr hyflr oxyl, »
;uql fe(r)r ] - @% faﬁcanby Eltc)r%xcﬁonne, h30 ahd methylsuﬂ'dnﬁ are preferres forof(mJ a- ax

R R

S hydrogen hydr oxyl, sulfo, sulfato, carboxyl, cyano, halogen .
gt oup - S f‘ VARG gL uER LRIANNY LA PRI o7 (e
gr oup, eﬁge and prgép@g _boYs, inppartigyigrdp mhich Z is a vinyl or B- -sulfatoethyl radical,

and those of the formula (4), in which T, X and R are as defined and preferred above. T

here is particularly preferably a non-reactive radical, in particular phenylamino or

N-C,;-C,alkyl-N-phenylamino, in which the phenyl is in each case unsubstituted or

substituted by sulfo, carboxyl, methyl or methoxy. X heré is particularly preferably

fluorine or chlorine. R¢ here is particularly preferably hydrogen, methyl or ethyl, in

particular hydrogen. The radical of the formula (3a) is particularly preferred as the

reactive group.

The substituent -NHR,, as a halotriazinylamino radical which may be further substituted,
in the radical of the formulae (2d) and (2e) is preferably a radical of the formula (4) in
which Rg is hydrogen; the radical of the formula R, is as preferred above.

The radical Z’ in the radicals of the formulae (2g) and (2h) is preferably B-sulfatoethyl,
B-haloethyl or vinyl, in particular 8-sulfatoethyl or vinyl, preferably B-sulfatoethyl.

Preferably, the radicals A, and A, contain no reactive groups.
Radicals of a diazo dye are, in particular the following;:

Dye radicals of a disazo dye of the formula

D,-N=N-M-N=N-K- (7) or
-D;-N=N-M-N=N-K _ (8).
In these formulae, D, is the radical of a diazo component of the benzene or naphthalene
series,

M is the radical of a middle component of the benzene or naphthalene series,

K is the radical of a coupling component of the benzene, naphthalene, pyrazolone,
6-hydroxy-2-pyridone or acetoacetic acid arylamide series,

where Dy, M and K can carry the substituents customary in azo dyes, for example those
defined above. Such substituents are, in particular, C;-C4alkyl or C,-Calkoxy which are
unsubstituted or further substituted by hydroxyl, sulfo or sulfato, halogen, carboxyl, sulfo,
nitro, cyano, trifluoromethyl, sulfamoyl, carbamoyl, amino, ureido, hydroxyl, carboxyl,



Rlerr] is hydrogen or (Jerr]-Cerr]alkyl, alk and alk' independently of
-one another are (Jerr]-(err]al kyl ene,

- 14- aryl ene i s a phenyl ene or naphthyl ene radical which is
unsubstituted or substituted by sulfo, carboxyl, Cerr]-Cerr]alkyl,
“(C[err]-Cerr]al koxy or halogen, R err] is hydrogen or (Jerr]-Cerr]alkyl
whi ch is unsubstituted or substituted by carboxyl, cyano, hydroxyl, sulfo
or sulfato and X is a group which e€d8-be split off as an anion and T is a

radi cal of the fornmula R - alk - Sgerr] - Z
(5a), er N- alk - E- alk'- SJerr] - Z
(5b), sulfo -Qalkanoylamnm, benzoplamigopbich Jis unsgbstituted or substituted in

(gg) o the phen'?*ﬁnn by C -Calyt, L )afiiRy; halGPeki ok Si1Ed, phenfl whidtds- S err] -
(50) o unsubstituted o su%stltuted by C,;-C,alkyl, C,-C4alkoxy, halogen, carboxyl or sulfo, and
fibre-reactive radicals, where the fibre-reactive radicals are as defined and preferred
above.

Particularly preferred radicals of a disazo dye are the following:

N=N
N=N
(9a) or
(Ri1)o_s .
(Riclos (Riolo_s

OH
(9b) or
(9¢) or

N=N

T -
(Rigdos P22t (Ryp)o_s (Riodos

in which Ry4 15 0 to 3 identical or different substituents from the group comprising
C,-Cyalkyl, C,-C,alkoxy, halogen, carboxyl and sulfo,
Ryg’ is as defined for R;g and can additionally be C;-C4hydroxyalkoxy or



[err] . (5e) in which R Rerr], Rerr], EE W Z
al k, alk' and aryl ene are as defined above and p is 0 or 1. Sui t abl e

| eavi ng groups Y are, for exanple, -Cl, -Br, -F, -OSOerr]H -SS(err]H,
-OCO-CH err], -OPerr]Herr], -OCOCCI[err], -oco-CcHC [err],

-OCO-CHerr]d,

-OCO-CH err],
-Csgerr] H

rad| cal ,

hydrogen

parti cul a?F%’{ pre(?elfr}tég?
Z’ is B-sulfatoethyl,
vinyl.

b

-Csderr]-Cerr]-Cerr]al kyl,
-Osgerr]-NCerr]-Cerr]alkyl)[err] or -OCO(err]Herr].
preferably a group of the fornula -G

g.-08Jerr]H,
-0CO-Cerr]Herr] or -OPgerr]Herr],
al k and al k'
met hyl en@ -€ mﬂusmex, 3- prOpyI ene

1, 6 h e
5. Rup a@tﬁdi el ar il
cgaanb, [pafldoromeduyl, pulfaméyy casbameyh, Ci-Gyalicyl

I ndependent |y of one another are,
1, 4- butyl ene,

Yis
-SSd err]H,
in particul ar

1, 5-pentyl ene or

q;é&ﬁptg??%gnﬁ froup mrpn]smé[halo n rﬁu’?ene
E@“ﬁw’ amﬂlq’s pref erably
@gcg{y{ ]cal%ox&f]sﬂlfdrﬁéihﬁ ahd sfﬂ?oﬁﬁf ined above. Ris

th1osu1fatoethyl B-phosphatoethyl, 8-acyloxyethyl, B-haloethyl or

-The radicals of the formulae (92) to (9d) can also contain, as further substituents in the
phenyl or naphthyl rings, a radical of the formula -SO,Z’ in which Z’ is B-sulfatoethyl,
B-thiosulfatoethyl, B-phosphatoethyl, B-acyloxyethyl, B-haloethyl or vinyl. Z’ is preferably
B8-sulfatoethyl or vinyl, in particular vinyl.

The radical of a formazan dye is preferably a dye radical of the formula

0 OOC coo O

(SOzH)1_2

\ Cé
(SOzH)o_4
(9e)
° °7®
(SOsH)
(SOsH) \C/ (SOaH) 12
(SOzH)o_9

(9g)

or

(SOgH)o_4
\C//
(SO3H)o_1
(9f) or

(SOzH)q_4

(9h),

for exanpl e,

a



Rlerr] is.preferably hydrogen, C[err]-Cferr]alkyl or a group
-alk-SOerr}-Z, in which alk and Z are in each case as defined above.
Rlerr] is particularly preferably hydrogen or (Jerr]-Cerr]alkyl, in
particul ar hydrogen. R6 is preferably hydrogen or a CJerr]-Cerr]al kyl

radi cal, and particularly preferably hydrogen. Arylene is preferably a
1,3- or 1,4-phenylene radical, which is unsubstituted or substituted, for
exanpl e by sul fo, methyl, nethoxy oL ogar boxyl . Eis preferably -NH, and
particularly preferably -O. Wis preferably a group of the formula
-CONH or -NHCG . X is, for exanple, fluorine, chlorine, bromne, sulfo,
C[err]-C[err]aIkylsulfonyl or phenyl sul fonyl, and preferably fluorine or
chl ori ne. Q her interesting reactive groups are those of the forrmula (4)

in which Tis a group which can be split off as an anion or is a
non- r eactihwhichthe behzeaahuclei oéngnmmpfﬁdmhsubbumams bearsfiuthershbstisated hy ani on is

erefr]fa%qa% Fk%’%ﬁ%& "‘Ejfg(g%lpg{lﬁlf on e'ﬁ%rc %;r(gferabl y fluorine or

chl ori ne. A non-reactive substituent T can be for exanple, a hydroxyl,

qerr]- q'gcr ta@{ck o0 pHehAbdyhnint ﬁk{. 1s6ﬁr8ﬂ‘,i'dbty £radfl Htthe formula

N-Clerr] err akylamno or Cerr]-Cerr]al kyl am no, where the

al kyl is unsubstituted or substltut ed, for exanple by sulfo, sulfato,
hydroxyl, carboxyl or pk&€a¥lk cycl ohexyl am no, norpholino or
NClerr]-Clerr]al k¥l phenyl am no or phenyl am no or naphthyl am no radical,
wher e t he phenyl niht hyl is unsubstituted or substitut@8), for exanple
by (Jerr]-Cerr]alkyl, (gbgfqrE] d err]al koxy, carboxyl, sulfo or hal ogen.

Rg

in which Pc is the radical of a metal phthalocyanine, in particular the radical of a copper
phthalocyanine or nickel phthalocyanine; -

W’ is -OH and/or -NRgRy’;

Rg and Ry’ independently of one another are hydrogen or C;-Cyalkyl which is
unsubstituted or substituted by hydroxyl or sulfo;

Ry is hydrogen or C;-C,alkyl;

E’ is a phenylene radical which is unsubstituted or substituted by C;-C,alkyl, halogen,
carboxyl! or sulfo, or a C,-Cgalkylene radical; and

kislto3.

Rg and Rq’ are preferably hydrogen E’ is preferably a phenylene radical which is
unsubstituted or substituted by C,-C,alkyl, halogen, carboxyl or sulfo.

The radical of a dioxazine dye is preferably a radical of the formula
SOzH SOgH
NH-E'-

in which E’ is a phenylene radical which is unsubstituted or substituted by C;-C4alkyl,
halogen, carboxy! or sulfo, or a C,-Cgalkylene radical, and
the outer benzene rings in the formula (11) contain no further substituents or are further



- 16- Exanpl es of suitable non-reactive substituents T are am no,

met hyl am no, ethylam no, [err]-hydroxyethyl am no,

N, N-di -[err]-hydroxyethyl am no, [err]-sulfoethylam no, cyclohexylam no,
nmor phol i no, o-, m or p-chlorophenyl am no, o-, m or p-nethyl phenyl am no,
o-, m or p-net hoxyphenyl am no, o-, m or p-sulfophenylan no,

di suI f ophenyl am no, o-carboxyphenyl am no, 1- or 2-naphthyl am no,

1- sul f o- 2- napht hyl ani no, 4, 8-di sul fe22-napht hyl ani no,

N- et hyl - N- phenyl am no, N-net hyl - N- phenyl am no, nethoxy, ethoxy, n- or

| SO- prop and hydroxyl A non-reactive substituent T |s re{erabl y
ani no, gtituted b &nr Gl Gine skoxynacey1aming RITB Hal98FR eCATPOR Y 8I°F<y| part
or SUbSt | Sa,ext, ihywimtlsl@M-sulﬁe&d‘d@ﬂ%—ﬂﬁo@ﬁhﬁo@ahymrmmﬂmmmmhenyI ani no or
N-Clerr] @er r%yalﬂgz{! {}I—Sﬂ_ﬁ@yl ami in which the phenyl is in each case
unsubst i tATASACRYEY bl FTB8PYsul fo, carboxyl, nethyl or nethoxy.
Phenylam no or N-C[err] - C[err] al kyl - N-phenyl am no, in which the phenyl is
N 2ACh CRREHSHAS! dnitlfithiftne B B prbittatfly RYackidd bPe fakltaxy! . et hyl or
met hoxy, are particular pre re Interesting reactive groups
are pyrimdine or qui noxal I ne radicals, which in each case have at | east
one group which can be spbit ofH, as an anion. Exanples are the

2, 3-di chl or oqui noxal i ne-6 caroonyl Bio radi cal, the '

2, 4-di chl oropyrim g ] %1 #d radical and the radical of the
forml a (6), (12),

in which G is a phenylene, cyclohexylene, phenylenemethylene or C,-Cgalkylene radical,
and in which the anthraquinone nucleus can be substituted by a further sulfo group and a
phenyl radical G can be substituted by C;-Cyalkyl, C;-C,alkoxy, halogen, carboxyl or
sulfo, and the dye preferably contains at least 2 sulfo groups. G is preferably a phenyl
radical which is unsubstituted or substituted by C,-Cyalkyl, C;-C,alkoxy, halogen,
carboxyl or sulfo.

The radical A, is preferably a radical of the formulae (2a) to (2h), (9a) to (Sh), (10), (11)
or (12), in particular a radical of the formulae (9a) to (Sh), (10), (11) or (12).

A, and A, are very particularly preferably radicals of an anthraquinone, phthalocyanine,
dioxazine, formazan or disazo dye or radicals of the formulae (2a) to (2h), where A; and
A, have different meanings to one another. In particular, A; and A, are different radicals
of the formulae (2a) to (2h), (9a) to (Oh), (10), (11) or (12).

Very particularly important reactive dyes of the formula (1) are those in which A is a
radical of the formulae (9a) to (Sh), (10), (11) or (12) and A, is a radical of the formulae
(2a) to (2h), (9a) to (9h), (10), (11) or (12).

The radicals Yy, Y, Ry, Ry, R3, R4 and B of the reactive dyes of the formula (1) are as
defined and preferred above here.

Very particularly important reactive dyes of the formula (1) are those in which
Y, and Y, independently of one another are fluorine or chlorine,



in which ene of the radicals X[err] is a group which can be split off as an
anion and the other radical X err] is as defined and preferred for a
non-reactive substituent T, or is a radical of the formulae (5a) to (5e) or
a group which can be split off as an anion, X2 is a negative substituent
and R6 independently is as defined under fornula (4). The radical X err]
whi ch can be split off as an anion is preferably fluorine or chlorine.
Exanpl es of suitable radicals Xerr]ypare nitro, cyano,
Cerr]-derr]al kyl sul fonyl, carboxyl chl ori ne,

- 17 - hydroxyl, Cerr]- C[err]alkoxysulfonyl Cerr]-Cerr]al kyl sul finyl,
Cerr]- CRF | R} Kmkgafdapaﬂen@y of 01 dnbtiiet ezrem]yafdgam,qud:th MéretigylGhl ori ne, cyano
and neth s& are preferred for X2. Part|cularfy preferred reactive
groups ap%n 8@966 Phe formul a (3a), in which Zis as defined and
preferreB 1ab6}¢£1231hylpn&taﬂtc:a.l a;hic'tmaxuﬁedimeﬁ‘uptsd by \li 2ipt 3 60- fadiaals; and f at oet hyl|

radi cal , in which T, X and R err] are as
defi ned ahgﬁld ?&ﬁs?gfﬁ%%e%ﬂ#féh@péﬁ%s particularly preferably a

non-reactive radical, in particular phenylanmno or

N-Clerr] The e&&rﬁtlid%hnah ﬁﬂﬁx@ﬁh@@rﬁﬁﬁes tdla Phocsss forBle p{fapaﬁahon of teac@ardyesase
unsubst i tﬂﬁSI S glf h’ﬁﬁ sul f.0 %ﬁagsrxfyﬁbéf or nethoxy. X here
i s parti BLPEAP “ﬁ"f §°’F’Pﬂ iTRACtIRE radifaly o re is particularly

preferably hydrogen, nmethyl or ethyl, in partieular hydrogen. The radi cal

of the fornula (BQI_N@lﬁ@r EfSﬁ)‘l %hy p“/?ztﬁ(ﬂﬁﬁ f‘lSSbt)he

or corresponding dye intermediates, at least one halotriazine compound and one diamine
of the formula

Hll\I-B-l\IIH (14)
R, Rg

in which A;, Ay, Ry, Ry, R3, R4 and B are as defined under formula (1),

with one another in any sequence, or, if dye intermediates are used, by converting the
resulting intermediates into the desired dyes, and if appropriate then carrying out a further
conversion reaction.

The preparation of the end dyes from intermediates is, in particular, a coupling reaction
which leads to azo dyes. ' '

Since the individual process steps defined above can be carried out in various sequences,
if appropriate in some cases also at the same time, various process variants are possible.
The reaction is in general carried out stepwise in succession, the sequence of the simple
reactions between the individual reaction components advantageously depending on the
particular conditions.

One process variant comprises subjecting one of the radicals of the formulae (13a) and
(13b) to a condensation reaction with a halotriazine compound, subjecting the resulting
product to a condensation reaction with a diamine of the formula (14) and reacting the

resulting reaction product with the other radical of the formulae (13b) and (13a), which
has first been subjected to a condensation reaction with a halotriazine compound.



reactive group.. The substituent -NHR err], as a hal otriazinyl am no
radi cal which may be further substituted, in the radical of the fornul ae
(2d) and (2e) is preferably a radical of the formula (4) in which R6 is

hydrogen; the radical of the fornmula R4 is as preferred above. The
radical Z -in the radicals of the fornmulae (2g) and (2h) is preferably
B-sul fatoethyl, [err]-haloethyl or vinyl, in particular [err]-sulfatoethyl
or vinyl, preferably B-sulfatoethyl. 53 Preferably, the radicals Alerr] and
Alerr] contain no reactive groups. Radi cal s of a diazo dye are, in
particular the foll ow ng: Dye radicals of a disazo dye of the formula

O err]-N=N-M N=N- K- (7)

- - N=N- M N=N- . . .
(8). 1n ¢ FEEpHEAA samPops ed e prRferably cxaprishalidet, ST SXEBRSGNENE ! ¢ he
benzene ochloddedrivyhmuric feorides A chitioxypyridiniani coaipouid & asiaddlednirodnced efier of
t he benze&ngm%ngﬁggkﬁgﬁggnﬁgdo%%qg%%,gygﬁﬁ{/ : ia&d. of a coupling conponent

of the benzene, nap ene, pyra Xy- 2-pyri done or
acetoacetic acid arylam de series, where DI, Mand K can carry the

sugst it Ue’l'h@c&ﬂﬁdtﬁﬁﬁbﬂtﬂerfgﬁ&fla&(}lgﬁ), (3w aﬂ@ﬂmhﬁli &B?:mue%[mer&fhpg[bﬁmire |SECh
substituents are, i.n partigcul ar rrl-Clerr]a or err]-C err] al koxy
whi ch ar eﬁ?ﬂ%‘h%?%h&“@’&%?‘fwﬁgﬁ}é%&%ﬁm’@% *hydroxyl, sulfo or .

sul fat o, hal ogen, carboxyl, sulfo, nitro, cyano, trifluoronethyl,

sulfamoy! ¢, ¢ HaRAFRN condiis i Ao are RHR 04, o KaBBIeY by a process known

per se, as a rule in aqueous solution, at a temperature of, for example, 0 to 50°C and a pH
of, for example, 4 to 9. '

The dyes of the formula (1) according to the invention which contain a sulfo or sulfato
group are either in the form of their free acid or, preferably, in the form of salts thereof.
Salts are, for example, the alkali metal, alkaline earth metal or ammonium salts or the salts
of an organic amine. Examples are the sodium, lithium, potassium or ammonium salts or
the salt of mono-, di- or tricthanolamine.

The dyes according to the invention are suitable for dyeing and printing the most diverse
materials, such as fibre material containing hydroxyl groups or containing nitrogen.
Examples are silk, leather, wool, polyamide fibres and polyurethanes, and in particular all
types of cellulosic fibre materials. Such cellulosic fibre materials are, for example, the
natural cellulosic fibres, such as cotton, linen and hemp, and cellulose and regenerated
cellulose. The dyes according to the invention are also suitable for dyeing or printing the
fibres containing hydroxyl groups which are contained in blend fabrics, for example
mixtures of cotton with polyester fibres or polyamide fibres. The dyes according to the
invention are particularly suitable for dyeing or printing cellulosic fibre materials. They

can furthermore be used for dyeing or printing natural or éynthetic polyamide fibre
materials.

The dyes according to the invention can be applied to the fibre material and fixed on the
fibre in various ways, in particular in the form of aqueous dye solutions and printing
pastes. They are suitable both for the exhaust method and for dyeing by the pad-dyeing
method, in which the goods are impregnated with aqueous dye solutions, which contain
salts if appropriate, and the dyes are fixed after an alkali treatment or in the presence of
alkali, if appropriate under the action of heat. They are particularly suitable for the



-18 - sul fomethyl, Clerr]-{ err]al kanoyl am no, benzoyl am no which is
unsubstituted or substituted in the phenyl ring by Clerr]-(err]alkyl,
Cerr]-Cerr]al koxy, halogen or sulfo, phenyl which is unsubstituted or
substituted by CJerr]-Cerr]alkyl, Cerr]-(err]al koxy, hal ogen, carboxyl
or sulfo, and fibre-reactive radicals, where the fibre-reactive radicals

are as defined and preferred above. Particularly preferred radicals of a
di sazo dye are the foll ow ng: -24-

(9a) or [err]

oH

so-called cold pad-batch process, in which the dye is applied to the padder together with
the alkali and is then fixed by storage at room temperature for several hours. After fixing,
the dyeings or prints are rinsed thoroughly with cold and hot water, if appropriate with the

addition of an agent which has a dispersing action and promotes diffusion of the non-fixed
portions.

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

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

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

Example 1: 14 parts of cyanuric fluoride are added dropwise to a neutral solution of 53
parts of 1-amino-4-(3-amino-2,4,6-trimethyl-5-sulfophenyl)anthraquinone-2-sulfonic acid
and 5 parts of disodium hydrogen phosphate in 500 parts of water at a temperature below
2°C; during this procedure, the pH is kept constant by addition of sodium hydroxide
solution. When the reaction has ended, 6 parts of ethylenediamine in 54 parts of water are
added dropwise such that the temperature does not exceed 5°C and the pH remains at a
value of 6. The pH is then kept at a value of 6.

A solution of

1-amino-4- {3-[4-(2-aminoethylamino)-6-fluoro-1,3,5-triazin-2-ylamino]-2,4,6-trimethyl-5
- sulfophenyl) }anthraquinone-2-sulfonic acid (solution 1).



in which Rlerr] «is 0 to 3 identical or different substituents fromthe
group conprising C(ferr]-Cerr]alkyl, Clerr]-Cerr]al koxy, hal ogen,
carboxyl and sulfo, Rerr] is as defi ned for Rlerr] and can additionally
be (Jerr]-Cerr]hydroxyal koxy or

- 19 - Clerr]-Cerr]sul fatoal koxy, Rerr] is 0 to 3 identical or
different substituents fromthe group conprising halogen, nitro, cyano,
trifluoromethyl, sulfamoyl, carbamoyl,. (err]-Clerr]alkyl,

Clerr]-Cferr]al koxy, amno, acetyl amzﬁo urei do, hydroxyl, carboxyl,

sul fomethyl and sulfo and Z' is [err]-sulfatoethyl, [err]-thiosulfatoethyl,

Lerr]-ph %%‘??sg%{qc@l&%é Wﬁh%ésopgv%e 't F'ﬂ@ﬁ@ﬁts?ﬁ(xhoﬂ bt 40 ?éijts of th the €

radi cal s

subst i t uegPPEeY Gomplex %%mnq;% [%amm;r(marhggyéasuﬂf@ahwi) bfom@éa:fOMrru | a
- SC2Z" | Mpydid6)beszenk SulfoRic dcidad Siﬁzﬁétdﬂdisodﬁxﬁ{ hydrbgy kﬁ}ﬁiﬁﬁthans of

[err] - phos hat oet h th ha eth Qv il Z' is
preferablv gtlﬁtf'ﬁ&’ﬁ@f"hﬁﬁ’ %W%&;}f WY%P%{&H R}'? “ﬁ?‘gtt?adl caI of a
formazan afidixionsofpmodiuer byrrgxide sgletioradi cal of the for rrul a

A solution of 5-[4,6-difluoro-1,3,5-triazin-2-ylamino]-3-[3-phenyl-5-

(2-carboxy-5-sulfophenyl)-1-formazano]-4-hydroxybenzenesulfonic acid is obtained
(solution 2).

Solution 2 is added to solution 1 and the pH is increased to and kept at a value of 8.5. The
mixture is allowed to warm to room temperature, the solution is freed from salts by
dialysis and the dye is evaporated. A dye which, in the form of the free acid, corresponds
to the compound of the formula

A NH-(/N SNpHN —CH;CH, - NH-I’/N SPHN-A,

Ng N N N
Y Y
F F

in which A, is a radical of the formula

SOH

and A, is a radical of the formula



[err] . , -20 - I n
.which the benzene nuclei contain no further substituents or are further
substituted by CJerr]-Cerr]alkyl, Cerr]-{err]al koxy,

Cerr]-Cerr]al kyl sul fonyl, hal ogen or carboxyl. The radical of a
-pht hal ocyani ne dye is preferably a radical of the formula ,
[err] in which Pc is the radical of a nmetal phthal ocyanine, in

particul ar the radical of a copper .plt.hal ocyani ne or nickel phthal ocyani ne;
W is -CH and/or -NRerr]Rerr]; Rerr] and R err] independently of one
anot her are hydrogen or Clerr]-(err]al kyl which is unsubstituted or
substituted by hydyoxyH.0or sulfo; R err] is hydrogen or (Jerr]-Cerr]al kyl;

E' is a phenylene jadita hch is unsubstituted or substituted by
Cerr]-Cerr]e aNgren,2 car boxyl or sulfo, or a (Jerr]-Cerr]al kyl ene
radi cal ; and HC  SOgH
O NH CHg
HC

is obtained. The resulting dye dyes cotton in brilliant blue colour shades.

Example 2: 19 parts of cyanuric chloride are stirred vigorously into 50 parts of water, with
addition of a wetting agent and 5 parts of disodium hydrogen phosphate, at a temperature
of 0°C. A neutral solution of 53 parts of
1-amino-4-(3-amino-2,4,6-trimethyl-5-sulfophenyl)anthraquinone-2-sulfonic acid in 450
parts of water is added dropwise; during this procedure, the pH is kept ata value of 4.5 by
addition of sodium hydroxide solution. When the reaction has ended, 6 parts of
ethylenediamine in 54 parts of water are added dropwise such that the temperature
remains below 15°C and the pH remains at a value of 7. The pH is then increased to and
kept at a value of 8.5. To bring the conversion to completion, the mixture is heated to a
temperature of 40°C towards the end of the reaction.

A solution of 1-amino-4-{3-[(2-aminoethylamino)-6-chloro-1,3,5-triazin-2-ylamino]-
2,4,6-trimethyl-5-sulfophenyl } anthraquinone-2-sulf onic acid (solution 1) is obtained.

19 parts of cyanuric chloride are stirred vigorously into 50 parts of water, with addition of
a wetting agent and 5 parts of disodium hydrogen phosphate, at a temperature of 0°C. A
neutral solution of 48 parts of 2-(2-acetylamino-4-aminophenylazo)naphthalene-
1,5-disulfonic acid in 450 parts of water is added dropwise, during which the pH is kept at
a value of 4.5 by addition of sodium hydroxide solution.

A solution of 2-[2-acetylamino-4-(4,6-dichloro-1,3,5-triazin-2-ylamino)phenylazo]-
naphthalene-1,5-disulfonic acid is obtained (solution 2).

Solution 2 is added to solution 1 and the pH is increased to and kept at a value of 8.5. To
bring the conversion to completion, the mixture is heated to a temperature of 40°C
towards the end of the reaction. The solution is freed from salts by dialysis and the dye is

evaporated. A dye which, in the form of the free acid, corresponds to the compound of the
formula



kis 1to 3. Rerr] and Rerr] are preferably hydrogen. E is preferably a
.phenyl ene radical which is unsubstituted or substituted by

Cerr]-Cerr]al kyl, hal ogen, carboxyl or sulfo. The radical of a

di oxazine dye is preferably a radical of the fornmula

Jerr] : in which E is a phenylene radical which is unsubstituted
or substituted by (JQerr]-(err]al kyl, hal ogen, carboxyl or sulfo, or a

Cerr]-Clerr]al kyl ene radical, and_o7the outer benzene rings in the fornula
(11) contain no further substituents or are further

-21 - substituted by CJerr]-Cerr]alkyl, Cerr]-{err]al koxy,

acetylam no, nitro, hal ogen, carboxyl, sulfo or -Serr]-Z, in which Z' is
[err]-sul fatoethyl, [err]-thi osulfatoethyl [ err]-phosphat oet hyl ,

[err]-acyl oxyethyl NJerr] eth o V| nyI The radical of an
ant hr aqui nongfwéﬁ e&gﬁ’ﬂy QX'Y‘I/dl}'&N &e,the formula
N\
CI . Cl

in which A, is a radical of the formula

SOsH

Sty

NACOCH,
SOzH
and A, is a radical of the formula

SOaH

O‘O

HqC

is obtained. The resulting dye dyes cotton in brilliant green colour shades.

Examples 3 to 187: Dyes of the formula

N N
A NT \INrHN —CH,CH, - NT E—HN A,
S N
h Y
F F

in which A; and A, are as defined in columns 2 and 3 in the following Table 1,

can be obtained in a manner analogous to that described in Example 1. The dyes dye
cotton in the colour shades shown in column 4 in Table 1. The radicals A; and A, are
identified with the letters A to Z5, which are defined as follows:



[err] " imwhich Gis a phenyl ene, cycl ohexyl ene, phenyl enenet hyl ene
or CJerr]-Cerr]al kylene radical, and in which the anthraqui none nucl eus
can be substituted by a further sulfo group and a phenyl radical G can be
substituted by CJerr]-Cerr]alkyl, Cerr]-(err]al koxy, hal ogen, carboxyl
or sulfo, and the dye preferably contains at least 2 sulfo groups. Gis
preferably a phenyl radical which is unsubstituted or substituted by
Cerr]-Cerr]alkyl, Cerr]-Cerr]al y, hal ogen, carboxyl or sulfo. The
radical Alerr] is preferably a radical of the fornulae (2a) to (2h), (9a)
to (9h), (10), (11) or (12), in particular a radical of the fornulae (9a)
to (9h), (10), (11) or (12). Alerr] and Alerr] are very particularly
preferably radicals of an ant@&gﬁuinone, pht hal ocyani ne, di oxazi ne,
formazan or disazo d§%%or radi"gal’s of the fornulae (2a) to (2h), where

Alerr] and A%ln§¥e K ferent ngani\ngs to one another. In particular, Alerr]
and Alerr] are Nzl (@o the fornulae (2a) to (2h) A (9a) to
(9h), (10), (11 Very——particularly inportant reactive dyes of
the formula (1) are osQHin which™AJerr] is a radical of the fornulae (9a)
to (9h), (10), (11) &=H¢12) and A2 is a radical of the fornulae (2a) to
(2h), (9a) to (9h), (10), (11) or (12). The radicals Y[err], Y[err],
Rlerr], Rerr], Rerr rr% and B of the reactive dyes of the fornula
(1) are as defined a d above here. Very particularly inportant
reactive dye§4ﬁ%6rme W e those in which Y[err] and Y[err]

i ndependent | y 21" on gct9sHe or chlorine, B

O "N “OH
]
CzHs
SOH
Sexty c
| NFICONH,
SOgH
SOH
S un®s D
HO,S SO5H NFACONH,
SOH
NACONH,
SO;H OH

S N F

SOH



- 22 - Heerr]y Rerr], Rerr] and R err] independently of one another are
hydr ogen, nethyl or ethyl, in particular hydrogen, Bis a

Cerr]-Cerr]al kyl ene radi cal, which can be interrupted by 1, 2 or 3 -O
radicals, and Alerr] and Alerr] are as defined and preferred above. The
present invention furthernore relates to a process for the preparation of
reactive dyes of the fornula (1), which conprises reacting radicals of the

f or mul ae Alerr]-N(R[eR?})H (13a) and Alerr]-N(Rlerr])H
(13b) or correspondi ng dye internedi ates, at |east one hal otriazine
conpound and one dig@g’Hne of thegdormul a [err]

(14) in which Alérr], Aerr Rlerr], Rerr], Rerr], Rerr] and B are
as defined unge™Ni2MNg 7

e’ ¢ , e anot her in any sequence, or, if dye
i nt er nedi at es, by co the resulting internediafgs into the
desired dyes, &a0 approperate-thReri~sarryi ng out a further conversion
reaction. Thesgpepar at i ¥Hstbf the end dyes frominternediates is, in
particular, a codpling reaction which |eads to azo dyes. Since the

i ndi vi dual process steps defined above can be carried out in various
sequences, if approprigbgyin sompg cases also at the sane time, various

process variants a ossi bl e.
' HO,S SOgH

SOzH OH

HacoO_N=N CO I

SOH

SOH

OH
HsCO 49- N=N J
HO4S SU,H

"OH '
CH,=CH-SO, —Q— N=N OO K
H

S03 SOaH
SOH

SOGH Ho

O .

HO,S



The reacti.on ig in general carried out stepw se in succession, the sequence
of the sinple reactions between the individual reaction conponents

-advant ageously dependi ng on the particul ar conditions. One process

vari ant conprises subjecting one of the radicals of the fornulae (13a) and
(13b) to a condensation reaction with a halotriazine conpound, subjecting
the resulting product to a condensation reaction wth a diam ne of the
formula (14) and reacting the resultégg reaction product with the other

radi cal of the fornulae (13b) and (1 whi ch has first been subjected to
a condensation reaction wth a halotrlazine conmpound.

-23 - The hal otriazi ne conpounds used are preferably cyanuric hali des,
for exanple cyanuric chlqride or cyanuric fluoride. A carboxypyridinium
conpound is as a rule introduced after a condensation reaction on the
correspondi ng uri cNIqAI\Ndes The conpounds of the fornmulae (13a),

(13b) and (14) il the halrtr|a2|ne conpounds are known or can be obtai ned
anal ogously ta oWy ; }Ihe |m¢ggn dual condensation reactions are
carried out, for exanpl e, . , as a rule in aqueous
solution, at a tenpe€Hgure o 50[err] C and anpH of, for
exanple, 4 to 9. The dyes according to the invention
whi ch contain a sulfo or

3H
SOgH
HO4S NHCONH,
SO3H
O
\ /O
/Cl{ P
HO,S N l‘\il SOgH
Na N
SOsH
O‘O o

CHj

HoC



group are either in the formof their free acid or, preferably, in the form
of salts thereof. Salts are, for exanple, the alkali netal, alkaline earth
nmetal or ammonium salts or the salts of an organic am ne. Exanples are the
sodium lithium potassiumor amoniumsalts or the salt of nono-, di- or
tri et hanol am ne. The dyes according to the invention are suitabl e for
dyeing and printing the nost diverse materials, such as fibre materi al
cont ai ni ng hydroxyl groups or contatBlrng nitrogen. Exanples are silKk,

| eat her, wool, polyanide fibres and polyurethanes, and in particular al
types of ceIIuI05| e materials. Such cellulosic fibre materials are,
for exanple, gl2cellulosic fibres, such as cotton, linen and henp,
and cel | ul ose_#nm 8@d cel | ul ose. The dyes accordlng to the

i nvention are ble for dyeing or printing the fibres gontaining
hydr oxyl grou ' e contained in blend fabrics, for exanple m xtures
of cotton with pol W I8 fibreg pg#é?nide fibres. The dyes according to
the invention are particularly for dyeing or printing cellulosic
fibre materials. They can furtheripre be used for dyeing or printing
natural or synthetic polyam de fibre materials. The dyes according to the
i nvention can be applied to the fibre material and fixed on the fibre in
vari ous ways, in pqstl Lar in the form of aqueous dye sol utions and-
printing pastes. They aye® suitable both for the exhaust method and for
dyei ng by t he gad_dyei s e®®@dt, in which the goods are inpregnated with
aqueous dye s l!ia ch contain salts if appropriate, and the dyes are
fixed after a : tment or in the presence of alkali, ¥
appropriate under the afti f heat. They are particularly suitable for

t he O NH - 24 - so-called cold
pad- bat ch process, in whic e dye is applied to the padder together with
the alkali and is then fixed b ogiiorage at room tenperature for several
hours. After fixing, the dyeings or prints are rinsed thoroughly with cold .
and hot water, if approprlate with the

OCH,CH,OH
N=N N=N
G ﬁ T
HOS SOsH
OHHzN SOzH
. CHz—CH SOZ —@—N N
SOzH
_—SO3H
.- 8

CuPc ——-SOZNHZ } Y

———SO,NH SOzH

SOzH OH

H@GN:N O‘ W

SOH



addi ti on of an-*agent which has a dispersing action and pronotes diffusion
of the non-fixed portions. The dyes according to the invention have a

hi gh reactivity, good fixing capacity and a very good buil d-up capacity.
They can therefore be used by the exhaust dyeing nmethod at | ow dyei ng
tenperatures, and require only short steamng tines in the pad-steam
process. The degrees of fixing are high and the non-fixed portions can
easily be washed out, the difference,between the degree of exhaustion and
‘degree of fixing being remarkably sn% i.e. the soaping loss is very |ow.
The dyes according to the invention are al so particularly suitable for
printing, in particular on cotton, and also for printing

ni trogen-containing fibres, for exanple wool or silk or blend fabrics which
conprise wool or silk. Soémue dyeiongs and prints produced with the dyes
according to the i tion have 4 high colour strength and a high fibre-dye
bond stabil it kG -6 t he al kal i ne range, andx urthernore
a good light-fastn 0 -fastness properties, such as
fastnesses to w8l ng, wat er§Oge €r ,~crossdyei ng and perspiration, as
wel | as a good fastness to pleating, fastness to ironing and fastness to

r ubbi ng. The follow ng exanples serve to illustrate the invention.
Tenperatures are statgglHin degrﬁgs Cel sius and parts and percentages are by
wei ght, unless statefl otherw se. YParfts by weight bear the same relation to
parts by vol unme 3 k¢ litre. Exanple 1. 14 p%rts of
cyanuric fluorid 0 a neutral solution of 93 parts of
1- am no- 4- ( 3- 0-2,4, 6-tjneth sASusbgiwhenyl ) ant hr aqui none- 2-sul foni ¢
acid and 5 parts of di sodi un¥hydr ogen phoSphate in 500 parts of water at a
tenperature below 2[err]C, during this procedure, the pHis kept constant
by addition of sodi umggydroxi de sol ution. \Wen the reaction has ended, 6

parts of ethyl enedi ne in 54 ts of wat er are added dropwi se such that
the tenperatuyje ot RX eed :
The pH is theﬁ ke a va

and the pH renmains at a value of 6.
solutlon of 1 Z

-amno-4-{3-[4-(2-am noethyhér%

,3,5-triazin-2-ylamno]-2 g

94 1

rlnethyl
sulfophenyl)}anthraqU|none 2-sul fonic aC|d (solutlon 1).

e U
HOSS HO5S SOzH
A O 2
HO,S SOsH
SOgH HO
et et oul .
HO5S HO;S SOH
SOgH

HO,S-H,C ﬁ N= NQ SOzH 74

Csz



-25 - 14 parts of cyanuric fluoride are added dropwi se to a neutral
solution of 60 parts of the copper conplex of

5- am no- 3-[ 3- phenyl - 5- (2- car boxy- 5- sul f ophenyl ) - 1-f or mrazano] - 4-

hydr oxybenzenesul fonic acid and 5 parts of di sodi um hydrogen phosphate in
500 parts of water at a tenperature below 2[err]C, during this procedure,
the pHis kept constant by addition of sodium hydroxide solution. A

sol ution of 5-[4,6-dif|uoro-1,3,5-tr% zi n-2-yl am no] - 3-[ 3- phenyl - 5-

(2- car boxy-5-sul f ophenyl ) - 1-f or mazan ?34-hydroxybenzenesulfonic acid is

obtai ned (solution 2). Solution 2 is added to solution 1 and the pHis
increased to and kept at a value of 8.5. The mxture is allowed to warmto
roomtenperature, the solution ig freed fromsalts by dialysis and the dye
is evaporated. A dye whiHp, in t sHorm of the free acid, corresponds to
t he conpound of the forgula [err] in which Alerr] is a
radi cal of thEOs®Ha@ra" | N=N [err] 75
o) N OH
CoHs

Table 1

Ex. A; Aj; Colourshade on cotton

3 A P green

4 A Q green

5 A R green

6 A S green

7 A T green

8 A U green

9 A 'V Vrilliant green

10 B P  green

11 B Q green

12 B R green

13 B S green

14 B- T green

15 B U green

16 B V  brilliant green

17 C L  reddish-tinged orange

18 C- P olive

19 C Q olive

20 C R olive

21 cC S olive

22 D P olive

23 D Q  olive

24 D R olive

25 D S olive

26 E L  scarlet

27 E O brown



and A2 is-a radical of the fornula

-26 - [err] is obtained. The resulting dye dyes
cotton in brilliant blue col our shades. Exanpl e 2:19 parts of cyanuric
chloride are stirred vigorously into 50 parts of water, with addition of a
wetting agent and 5 parts of disodi um hydrogen phosphate, at a tenperature
“of O[err]C. A neutral solution of 53 parts of

1- am no- 4- ( 3-am no- 2, 4, 6-tri et hyl -534ul f ophenyl ) ant hr aqui none- 2-sul foni ¢
acid in 450 parts of water is added dropw se; during this procedure, the pH
is kept at a value of 4.5 by addition of sodium hydroxi de sol ution. Wen
the reac2Bon Fas dnde@livg parts of ethylenediamne in 54 parts of water are
added drgpwi sg sugh tlafivet he tenperature '

30 F G orange

31 F H orange

32 F I reddish-tinged orange
33 F J reddish-tinged orange
34 F L scarlet

35 F M scarlet

36 F N  scarlet

37 G H  scarlet

38 G 1 red-orange
39 G J red-orange .
40 G L  scarlet

41 G M scarlet

42 G N  scarlet

43 H I red-orange
44 H ] red-orange
45 H L  scarlet

46 H M scarlet

47 H N  scarlet

48 I 7  scaret

49 I L red

50 I M red

51 I N red

52 J L red

53 J M red

54 J N red

55 K L red

56 K M red

57 K N red

58 K P violet

59 K S violet

60 K U claret

61 K V claret

62 L M red

63 L N red



remai ns below i5[err]C and the pH remains at a value of 7. The pHis then

i ncreased to and kept at a value of 8.5. To bring the conversion to
conpletion, the mxture is heated to a tenperature of 40[err]C towards the
end of the reaction. A solution of 1-am no-4- (

3-[(2-am noet hyl am no) -6-chloro-1 ,3,5-triazin-2-ylam noj -
2,4,6-trimethyl-5-sul fophenyl } ant hraqui none-2-sulf onic acid (solution 1)

i s obtained. 19 parts of cyanuric_ghloride are stirred vigorously into 50
parts of water, with addition of a wetting agent and 5 parts of disodium
hydr ogen phosphate, at a tenperature of O[err]C. A neutral solution of 48
parts of 6 (2]Jacetp/| argigler 4- am nophenyl azo) napht hal ene- 1, 5-di sul fonic acid
in 450 parts qf er I.s added dropw se, during which the pHis kept at a
val ue ofaéf 5 ay \gg’tdi ti"d?sle'of sodi um hydroxi de sol ution. A solution of

2-[ 2- acet6fl anmilno- 4J (4,¥8eldi chl oro-1, 3, 5-tri azi n-.2-yl am no) phenyl azo] -

napht hal gge- 1,;5- dipul f‘g&%ﬁ acid is obtained (solution 2). Solution 2 is
added to solution 1 an e pHis increased to and kept at a value of 8.5.
To bring &@he Mnvd¥si d8dto conpletion, the mxture is heated to a

t enper at ygee ofMA4O0[per r [W§olkpwar ds the end of the reaction. The solution is
freed fr salts % di al.ysis and the dye is evaporated. A dye which, in the
form of tie fr¥de idV rrresponds to the conpound of the formula '

-27 - 71 M| ery] violet

72 M V  violet

73 N P  violet

74 N S violet

75 N U violet

76 N V violet

77 P Q  blue

78 P R Dblue

79 P S  blue

80 P T  blue

81 P U blue

82 Q R  blue

83 Q S blue

84 Q T  Dblue

85 Q U blue

86 R S blue
8 R T blue

88 R U blue

89 S T  blue

90 ST U blue

91 T U  navyblue

92 W M  yellowish-tinged red
93 W Y  red-brown

94 W Z  yellowish-tinged red
95 W Z1 yellowish-tinged red
96 W Z2 red

97 W  Z3 red

98 W L red

99 w red



in which Alerr], is a radical of the formla [err] and
Alerr] is a radical of the formula [err] S
obtai ned. The resulting dye dyes cotton in brilliant green col our shades.
Exanples 3 to 187: Dyes of the formula [err]
-36 -

100 W 1 red

101 W G  scarlet

102 W F  orange

103 X M yellowish-tinged red

104 X Y  scarlet

105 X Z  yellowish-tinged red

106 X Z1 yellowish-tinged red

107 X Z2 red

108 X Z3 red

109 X L red

110 X ] scarlet

111 X I scarlet

112 X F scarlet

113 X G  scarlet

114 Y F  yellowish-tinged red

115 Y G  yellowish-tinged red

116 Y H  yellowish-tinged red

117 Y 1 red

118 Y J red

119 Y K red

120 Y L red

121 ' Y N red

122 Y P violet

123 Y S  violet

124 'Y U  violet

125 Y V  brown

126 Z~ F  yellowish-tinged red

127 Z G  yellowish-tinged red

128 Z H  yellowish-tinged red

129 Z 1 red

130 2 J red

131 Z K red

132 Z L red

133 Z N red

134 Z P  violet

135 Z S violet



in which Alerr} and Alerr] are as defined in colums 2 and 3 in the _
followi ng Table 1, can be obtained in a manner anal ogous to that described
in Exanple 1. The dyes dye cotton in the col our shades shown in columm 4 in
Table 1. The radicals Alerr] and Alerr] are identified with the letters A

to Z5, which are defined as follows: - 28 - [err]
-29 - Jerr]
-37-

136 Z U violet

137 Z V  brown

1382 Z1 F  yellowish-tinged red

139 Z1 G  yellowish-tinged red

140 Z1 H yellowish-tinged red

141 Z1 1 red

142 71 J red

143 Z1 K red

144 Z1 L red

145 Z1 N red

146 Z1 P violet

147 Z1 S  violet

148 Z1 U violet

1499 Z1 V  brown

150 Z2 F red

151 22 G red

152 Z2 H red

153 Z2 1 red

154 Z2 J red

155 Z2 X red

156 Z2 L red

157 Z2 N  bluish-tinged red

158 Z2 P  violet

15 Z2 S violet

160 Z2 U violet

161 Z2 V  brown

162 723 F red

163 Z3 G red

164 Z3 H red

165 Z3 1 red

166 Z3 J red

167 Z3 K red

168 Z3 L red

169 Z3 N  bluish-tinged red

170 Z3 P violet

1717 23 S violet



-30 -
[err]

Terr} -31- Jerr] -
-38 -

172 Z3 U  violet

173 Z3 V  brown

174 24 P green

175 Z4 Q  green

176 Z4 R green

177 Z4 S  green

178 24 T  green

179 Z4 U  green

180 Z4 'V  brilliant green

181 Z5 P  green

182 Z5 Q  green

183 Z5 R  green

184 Z5 S green

188 Z5 T  green

186 Z5 U  green

187 Z5 YV  brilliant green

Examples 188 to 374: Dyes of the formula

A NH-(/N NpHN —CH,CH, - NH-I//N SHN - A,

NN NN
Y b
cl cl

in which A, and A, are as defined in Example 1 or in columns 2 and 3 in Examples 3 to
187 of the above Table 1 can be obtained in a manner analogous to that described in

Example 2. The dyes dye cotton in the colour shades stated in Example 1 and in column 4
in Table 1.

The procedure described in Examples 1 to 374 is followed, except that a diamine of the
formula

H,N-CH-CH,-NH,,

Hj

32 -



- 33 - ‘ . [err] Table 1 Ex. Alerr] Alerr]

Col our shade on cotton 3 A P green 4 A Q green 5
A R green 6 A S green 7 A T green 8 A U
green 9 A Vv brilliant green 10 B P green 11 B Q

green 12 B R green 13 B S green 14 B T green 15
B U green

-39.
H,N-(CH,);5-NH,,
CH,
H,N-CH,-C-CH,-NH, ,
CH;
H,N-CH-CH,-CH,-NH, ,
CHs

H,N-CH,-CH,-CH,-CH-CH,-NH, ,

HyN-(CHy);-NH,,
HyN-(CHy)3-O-(CHy)4-O-(CHy)3-NH,
NH,-(CHy),-0-(CHy),-O-(CHy)p-NH,
NH-CH,-CH,-NH,,

s

NH,-CH,-CH,-CH,-NH ¢

CH;3

NH-CH,-CH,-CH,-NH

CH, CH,



16 B V » Dbrilliant green 17 C L . reddish-tinged orange 18
G- P olive 19 C Q olive 20 C R olive 21 C S
olive 22 D P olive 23 D Q olive 24 D R olive 25
D S olive 26 E L scarl et 27 E O br own

- 34- 28 E T olive 29 E U olive 30 F G or ange
31 F H orange 32 F I reddi sh-ti nged orange 33 F J
reddi sh-ti nged orange 34 F L_40_scarl et 35 F M scarl et 36

F N scarl et 37 G H scarl et 38 G I red- orange 39

G J red- orange 40 G L scarlet 41 G M scarlet 42

G

N is uS¢danteid of ethylenediamine, affording analogous dyes having corresponding

alkylene bridge members.
Dyeing instructions

2 parts of the reactive dye obtained according to Example 1 are dissolved in 400 parts of

water; 1500 parts of a solution which contains 53 g of sodium chloride per litre are added. -

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

Printing instructions

3 parts of the reactive dye obtained according to Example 2 are sprinkled, with rapid
stirring, into 100 parts of a stock thickener comprising 50 parts of 5% sodium alginate
thickener, 27.8 parts of water, 20 parts of urea, 1 part of sodium m-nitrobenzenesulfonate
and 1.2 parts of sodium bicarbonate. A cotton fabric is printed with the printing paste thus
obtained and dried and the resulting printed material is steamed in saturated steam at

102°C for 2 minutes. The printed fabric is then rinsed, soaped at the boil, if appropriate, .
and rinsed again, and then dried.



43 H -1 . red-orange 44 H J red-orange 45 H L

scarl et 46 H M scarl et 47 H N scarl et 48 I J

scarl et 49 I L red 50 I M red 51 I N red 52 J
L red 53 J M red 54 J N red 55 K L red 56

K M red 57 K N red 58 K P viol et 59 K S

vi ol et 60 K U claret 61 K \Y claret 62 L M red 63
L N red -41 - _ - 35 - 64 L
P vi ol et 65 L S vi ol et 66 L violet 67 Vv

Violet B8 ms SIS M PV °'III||I|IIIIIIIIIIIIIIIIIIIIIII

1. A reactive dye of the formula

N—Nr W—N B—N—r \[—N A (1),
1 Y \r

Y, Y2

in which Ry, Ry, R3 and R, independently of one another are hydrogen or substituted or
unsubstituted C;-C,alkyl,

B is an aliphatic bridge member,

Y; and Y, independently of one another are halogen or carboxypyridinium,

A, is the radical of an anthraquinone, phthalocyanine, dioxazine, formazan or disazo dye,
or a radical of the formula

(R10)o—s

@“‘ o
HO,S

in which R, is O to 3 identical or different substituents from the group comprising
C,-C,alkyl, C;-C, alkoxy, halogen, carboxyl and sulfo,

I_Rw)o_a HO NH- CO—@
Ot S
H03S /<

in which R is O to 3 identical or different substituents from the group comprising
C;-C,alkyl, C;-C,alkoxy, halogen, carboxyl and sulfo,
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70 M S - wviolet 71 M U violet 72 M V violet 73
violet 74 VI ol et 75 N U violet 76 N V

o 7 IR, = " e

bl ue 84 Q bl e B U bl ue 86 R S bl ue 87 R
T bl ue 88 R U que 89 S T bl ue 90 S U bl ue 91
T U navy bl ue 92 w M '4Qellowﬁsh-tinged red 93 wW Y

red- brown 94 w Z yel | owi sh-tinged red 95 w Z1

yel | ow sh- tinged red 96 w ZZ red 97 Z3 red 98 w L
red 99 red
(HO,S) —“— - o),
HO,S
(SOzH)q_5

HO4S '

in which Ry, is C{-C,alkanoyl, benzoyl or a halotriazinyl radical, which may be further
substituted, :

(SO3zH)o_2 NHR 5
reee)
HO,S
03H

in which R, is C{-Cjalkanoyl, benzoyl or a halotriazinyl radical, which may be further

substituted,
(Ry3)o—s
(SO3H)°_2 HO .
Q N=N / | é>\ 29,

CHa.COOH

in which R,3 is 0 to 3 identical or different substituents from the group comprising
C,-C,alkyl, C;-C,alkoxy, halogen, carboxyl and sulfo,

This Sheet Has Been Replaced




-36 - 100 W I red 101 W G scarlet 102 W F or ange
103 X M yel |l owi sh-tinged red 104 X Y scarl et 105 X Z
yel l owi sh-tinged red 106 X Z1 vyellow sh-ti nﬂed red 107 X - red

108 X Z3 red 109 X L red 110 x Lmllﬂmfm&”ﬂllml

scarlet 112 X F scarlet 113 X
yel l owi sh-tinged red 115 Y G yel | ow sh ti nged red "16 *Y

yel | owi sh-tinged red 117 Y I 4r3ed 118 Y J red 119 Y K
red 120 Y L red 121 Y red 122 Y P violet 123 Y
S violet 124 Y U vi ol et 125 Y \% brown 126 Z F

yel | owi sh-ti nged rmd 127 Z G yel | owi sh-tinged red 128 Z H

yel | owi sh-tinged r 1743 z HO | red 130 Z J red 131 Z K
red 132 Z r ed 13% % N red 134 Z P vi ol et

e
z-s0, HO,S ‘/i

in which Ry7 is 0 to 2 identical or different substituents from the group comprising
C,-C,alkyl, C;-C,alkoxy, halogen, carboxyl and sulfo; and

Z’ is B-sulfatoethyl, B-thiosulfatoethyl, 8-phosphatoethyl, B-acyloxyethyl, B-haloethyl or
vinyl,

or

(Ryglo2

NH-C
7-80,  HOgS
o

aH

in which Ryg is 0 to 2 identical or different substituents from the group comprising
C,-C,alkyl, C,-C4alkoxy, halogen, carboxyl and sulfo; and

Z’ is B-sulfatoethyl, 8-thiosulfatoethyl, 8-phosphatoethyl, 8-acyloxyethyl, B-haloethyl or
vinyl, and

A, is as defined above for A, or is a radical of the formula

(Rw)o_s
HO4S - |
03H

in which Ryg is O to 3 identical or different substituents from the group comprising
C;-Cjalkyl, C;-C,alkoxy, halogen, carboxy! and sulfo,
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135 Z S -+violet -37 - 136
Z U violet 137 Z brown - 138 Z1 F yel |l owi sh-tinged red 139

Z1 G vyellowsh-tinged r yel |l owi sh-tinged red 141 Z1 |
red 142 z1 J red 143 Zq,lmm,”m }HM Z1 L red 145 Z1 N red
146 zZ1 P viol et 147 8 Z1 U violet 149 ZzZ1 V
brown 150 Z2 F red 151 22 G red 1522 z2 H red 153 Z2- I red
154 72 J red 155 7Z2 K red 15§4 Z2 L red 157 Z2 N

bl ui sh-tinged red 158 ZzZ2 P violet 159 Z7Z2 S violet 160 Z2 U
violet 161 Z2 V brown 162 Z3 F red

(Ry1)os
(HOaS)1_3 vc N=N‘©7 : (29,

in which R, is 0 to 4 identical or different substituents from the group comprising
halogen, nitro, cyano, trifluoromethyl, sulfamoyl, carbamoyl, C;-C,alkyl, C,-C,alkoxy,
amino, acetylamino, ureido, hydroxyl, carboxyl, sulfomethyl and sulfo,

Hcgs
OaH .

(R1a)os
{SOsHlo2 o
N
nn— | .
=N
Cf,,COOH

in which R;3 is 0 to 3 identical or different substituents from the group comprising
C;-Cyalkyl, C,-C4alkoxy, halogen, carboxyl and sulfo, or

(SOzH)o_2

Bt -

R1s

in which Ry4 and R4 independently of one another are hydrogen, C;-C,alkyl or phenyl,
and

R,s is hydrogen, cyano, carbamoyl or sulfomethyl,
where A, and A, have different meanings to one another.
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163 Z3 G red 164 Z3 H red 165 Z3 | red 166 Z3 J red 167
Z3 K red 168 Z3 L red 169 Z3 N bl uish-tinged red 170 Z3 P
violet 171 Z3 S vi ol et - 38

- 172 Z3 U violet 173 Z3 V browmn 174 74 P green 175

Z4 Q green 176 Z4 R green 177 Z4 S
green 179 Z4 U green 180 Z4 V brilliant gjm " II Iﬂlj3

green 182 Z5 Q green 183 Z5 - 4R - green 184 L @green #
5 T green 186 Z5 U green 187 5 V bri I Ilant green

in which Y, and Y, independently of one another are fluorine or chlorine.

3. A reactive dye according to claim 1 or 2,

in which Ry, Ry, R3 and R, independently of one another are hydrogen, methyl or ethyl, in
particular hydrogen.

4. A reactive dye according to any one of claims 1 to 3,
in which B is a C,-C,jalkylene radical which can be interrupted by 1, 2 or 3 members

from the group comprising -NH-, -N(CHj3)- and -O- and is unsubstituted or substituted by
hydroxyl, sulfo or sulfato.

5. A reactive dye according to any one of claims 1 to 4,
in which B is a C,-Cy,alkylene radical, which can be interrupted by 1, 2 or 3 -O- rad.lcals

6. A reactive dye according to any one of claims 1 to 5,
in which B is a C,-Cgalkylene radical.

7. A reactive dye according to any one of claims 1 to 6, in which A, and A, are radicals of
an anthraquinone, phthalocyanine, dioxazine, formazan or disazo dye or radicals of the

formulae (2a) to (2h) and A, and A, have different meanings to one another.

8. A reactive dye according to any one of claims 1 to 7, in which A, and A, are different
radicals of the formulae (2a) to (2h)

N=N—@N=N GO 9b),
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Exanples 188 toe 374: Dyes of the formula [err] i n which
Alerr] and Alerr] are as defined in Exanple 1or in colums 2 and 3 in
Exanples 3 to 187 of the above Table 1 c ' Wi} 2 manner

anal ogous to that described in Exanple 2 !l'mmmﬂ@m tton in the col our
shades stated in Exanple 1 and in colum e Tablwe * The procedure

.described in Exanples 1 to 374 is foll owed, except that a diam ne of the
formul a [err]

-39 - Herr]N-(CH err])[err]-NH &FFT, CH err]
=N N=N
AR G
(Ri0)o_a \ / (Ry1)os (%c),
(Riodo—3
O
(Ridos SOt (Ry)gs (Riolos

in which Ryq is O to 3 identical or different substituents from the group comprising
C;-C,alkyl, C;-C,alkoxy, halogen, carboxyl and sulfo,

R;q’ is as defined for R;gand can additionally be C;-C4hydroxyalkoxy or
C,-Cysulfatoalkoxy,

R;; is O to 3 identical or different substituents from the group comprising halogen, nitro,
cyano, trifluoromethyl, sulfamoyl, carbamoyl, C;-C,alkyl, C,-C4alkoxy, amino,
acetylamino, ureido, hydroxyl, carboxyl, sulfomethyl and sulfo and -

Z’ is B-sulfatoethyl, B-thiosulfatoethyl, B-phosphatoethyl, B-acyloxyethyl, 8-haloethyl or

vinyl,
(SO3H)1_» .
O 00C co0 o
C/U {(HO.S) \cﬁ
3
N/ \N 0-2 N/ \N
L. T (SOgHIo_1
N N
0! \C&
(9e) or (9f) or
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(CH
Herr] N (CH

CHerrk-GCHerr]-NHerr], CH err]
CH- [err] CHerr]- NH[err], Cerr]H err]
eélr
9l

| -CHCHerr]-NH err],
IiJ[@'“ m err])[err] O(CHerr])[err]-NHerr],

N-
N-
N- CH
N-

NH err]-(CH err])[err]-O(CHerr])[err]-O(CHerr])[err]-NHerr],

NH-CH err]-CH err]-NH err], C edf]-H err]
NH err]-CH err]-CH err]-CH err]-NH or
CH err]

(SO3H)o_1 (SO3H)o_4

%) -or (Oh),

in which the benzene nuclei contain no further substituents or are further substituted by
C;-Calkyl, C;-Cyalkoxy, C;-Cyalkylsulfonyl, halogen or carboxyl,

P / (SO W)
¢ . (10),

SO,-N-E’-

Rg

in which Pc is the radical of a metal phthalocyanine, in particular the radical of a copper
phthalocyaninc or nickel phthalocyanine;

> is -OH and/or -NRgRy’;
R9 and Ry’ independently of one another are hydrogen or Cl-C4a1ky1 which is
unsubstituted or substituted by hydroxyl or sulfo;
Rg is hydrogen or C;-C,alkyl;
E’ is a phenylene radical which is unsubstituted or substituted by C;-C,alkyl, halogen,
carboxyl or sulfo, or a C,-Cgalkylene radical; and
kislto3,

o
SOzH SOgH

« (),

NH, NH-E"- _
Cl . e
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NH-CH err]«CH err]-CH err]-NH CH err] CH err]

-40 - I's used instead of ethyl enediam ne, affording anal ogous dyes havi ng
correspondi ng al kyl ene bridge menbers. Dyeing instructions 2 parts of
the reactive dye obtained according to Exanple 1 are dissolved.in 400 parts
of water, 1500 parts of a solution which contains 53 g of sodium chloride

per litre are added. 100 parts of cotton fabric.are i Nmﬂum is
dyebath at 40[err]C. After 45 mi nutesg 100 parts of a " HH'
contains 16 g of sodi um hydroxi de and 20 g of cal ci ned sodi Um ®ar Bonate per

litre are added. The tenperature of the dye bath is kept at 40[err]C for a
further 45 mnutes. Thereafter, the dyed goods are rinsed, soaped at the

e VARRESH £ obead ghtca Widh SHRL S s of Qutliiea £ EPEpRIELT 2
accor di nghaloge satboxylorsukéo, o i GxCeadkylenerpdiealpand stirring, into 100 parts
of a stocknd dHiGHRARINe TRFR e Bormmfla A5 ESniRh Yot isibdiRleatd G afe further
substituted by C;-C,alkyl, C;-C,alkoxy, acetylamino, nitro, halogen, carboxyl, sulfo or
-80,-Z’, in which Z’ is B-sulfatoethy], B-thiosulfatoethyl, 8-phosphatoethyl,
B-acyloxyethyl, B-haloethyl or vinyl, or

O NH,
SOzH
D0
0 NH—G— :

in which G is a phenylene, cyclohexylene, phenylenemethylene or C,-Cy-alkylene radical,
and in which the anthraquinone nucleus can be substituted by a further sulfo group and a
phenyl radical G can be substituted by C,-Cgalkyl, C;-Cjalkoxy, halogen, carboxyl or
sulfo.

9. A reactive dye according to claim 8§,
in which A, is a radical of the formulae (92a) to (9h), (10), (11) or (12) and A, is as defined

in claim 8.

10. A reactive dye according to any one of claims 1 to 9, in which the radicals A, and A,
in each case contain at least one sulfo group.

11. A process for the preparation of a reactive dye according to claim 1, which comprises
reacting radicals of the formulae

A-NRpDH (132) and  A,-NRYH (13b)

or corresponding dye intermediates, at least one halotriazine compound and one diamine
of the formula
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t hi ckener,- 27.8 parts of water, 20 parts of urea, 1 part of sodium
mnitrobenzenesul fonate and 1.2 parts of sodi um bi carbonate. A cotton

vesul ting printed materiar s ot eared INMNMMIEIIE: "2 Toore e for 2

mnutes. The printed fabric is then rihsed, 'sodpell at the boil, if
appropriate, and rinsed again, and then drled

REPLACEMENT SHEET New cl aiFA8-1 to 13: 1. Areactive dye of the
formul a [err] in which Rerr], Rerr], Rerr] and R err]

|ndependently of one anot her are hydrogen or substituted or unsubstituted
Cerr]- C[err] NHB js an al i phatic bridge menber, Y[err] andl‘@[err]
i ndependent |y éfa ohe anot her are hal ogen or car boxypyrl dinium Alerr] is

t he radi cal At hraqui none, pht hal ocyani ne, di oxazine, formazan or
di sazo dye,

in which A;, Aj, Ry, Ry, R3, R4 and B are as defined in claim 1,

with one another in any sequence, or, if dye intermediates are used, converting the
resulting intermediates into the desired dyes, and if appropriate then carrying out a further
conversion reaction.

12. The use of a reactive dye according to any one of claims 1 to 10 or of a reactive dye
obtained according to claim 11 for dyeing or printing fibre materials containing hydroxyl
groups Or containing nitrogen.

13. The use according to claim 12 for dyeing or printing cellulosic fibre materials or
natural or synthetic polyamide fibre materials.

FD 4.1/MU
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or a radi€al -of the fornula [err] : in which Rerr] is Oto 3
Ldentical or different substituents fromthe group conprising
Cerr]-Cerr]alkyl, Cerr]-(err]al koxy, hal ogen, carboxyl and sulfo,

Terr] _ O3H in which Rerr] is O
to 3 identical or different substituents fromthe group conprising

42 derr]-Cerr]alkyl, (err]-derr]al koxy, hal ogen, carboxyl and sul fo,
[err]

1-19561/A

Reactive dyes, processes for their preparation and their use

Abstract

Reactive dyes of the formula

N N
A1-E—-Ir TE—B—ET \H;—E—AZ ),
1 S 2 3 N
Y ha

Y, Y,

in which Rj, Ry, R3 and R, independently of one another are hydrogen or substituted or
unsubstituted C,-Cjalkyl,

B is an aliphatic bridge member,

Y, and Y, independently of one another are halogen or carboxypyridinium,

A, is the radical of an anthraquinone, phthalocyanine, dioxazine, formazan or disazo dye
or a radical of the formulae (2a) to (2h) defined in claim 1 and

A, is as defined above for A1 or is a radical of the formulae (2i) to (2m),

where A, and A, have different meaniﬁgs to one another, are particularly suitable for
dyeing or printing fibre materials containing hydroxyl groups or containing nitrogen.
Dyeings having good fastness properties coupled with a high tinctorial yield are obtained.
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in which Rlerrl~is (Jerr]-
tadi cal , which may be furt
whi ch R[err] i S Cerr] Cle

C[ err] al kanoyl ,+
her substitut ed
rr]al kanoyl ,

whi £h nfﬁxywtrﬁ:fmtrn@: 5 isst

‘apr 1

i'" AW 1g\s‘
f’% stract

[ sgt ed,

41

New claims 1 to 13:

1. A reactive dye of the formula

AT T T
R Ro R Ry

] N.YN

Yy

3 NYN

- Yo

benzdyl,

benzoyl ,

or

s 2

or a hal otﬁoam nyl

a hal E):bBE QEMENIdSHE

13 OCT 2000

(1,

in which Ry, R,, R; and R, independently of one another are hydrogen or substituted or
unsubstituted C;-C,alkyl,

B is an aliphatic bridge member,
Y, and Y, independently of one another are halogen or carboxypyridinium,

A, is the radical of an anthraquinone, phthalocyanine, dioxazine, formazan or disazo dye,

or a radical of the formul

(R1o)o—s
N=N

HO,S

a

96

(2a),

- in which Ryq is O to 3 identical or different substituents from the group comprising

C,-C,alkyl, C,-C,alkoxy, halogen, carboxyl and sulfo,

(Ri0)o—3
N=N

HOSS

=)

HO NH-CO

O.H

(2b),

in which Ry is O to 3 identical or different substituents from the group comprising

* c L M S *



in which Rlerr] is 0 to 3 identical or different substituents fromthe
group conpri sing C[err] -Clerr]alkyl, C[err]-Clerr]al koxy, hal ogen, carboxyl

and sul fo, or 43 [err]
(2h), in which Rlerr] is O to 2 identical or different substituents
fromthe group conprising Clerr]-Clerr]alkyl, C(err]-(err]al koxy, hal ogen,
carboxyl and sulfo; and Z' is [err]- fatoethyl, [err]-thiosulfatoethyl,

[err]-phosphatoethyl, [err]-acyloxyethyl, [err]-haloethyl or vinyl, and A2
is as def C”?ﬂalﬁ??@? (L‘i[kdﬂ/eﬁdl&geﬁrcdr@o)@l ﬁﬁ’cﬂéd}ﬁﬂ of the formula

[err]
HO® .
H035

(SOzH)g_2

HO4S

in which R, is C;-C,alkanoyl, benzoyl, or a halotriazinyl radical, which may be further
substituted,

(SOaH)o_z HO NHR12

N=N—7 (2¢),

HOGS 7 XX /i
O4H

in which R;, is C;-C,alkanoyl, benzoyl, or a halotriazinyl radical, which may be further

substituted,
(Ry3)o-3
(SOgH)o—2 o
N
N-N—( | @9,
=N
CH,,COOH

in which R4 is 0 to 3 identical or different substituents from the group comprising
C,-C, alkyl, C;-C,alkoxy, halogen, carboxyl and sulfo, or

R L
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in which

Rlerr] is O to 2 identical ‘or disfferent substituents fromthe

group conprising CJerr]-Cerr]alkyl, Cerr]-Cerr]al koxy, hal ogen, carboxyl

and sulfo; and Z' is [err]-sulfatoethyl, [err]-thiosulfatoethyl,

B- phosphat oet hyl , B-acyl oxyet hyl, B-hal oet hyl or vinyl [err]

in which Rlerr] is O to 3 identical or different substituents fromthe
group conprising (Jerr]-Clerr]alkyl, (err]-Cerr]al koxy, hal ogen, carboxyl
and sul f o, 43 44

[err] in which Rerr] is Oto 4 identical or different substituents
fromthe group conprising hal ogen, nitro, ano, trifluoronethyl,

sul fanmoyl, car bam)y( (_:%err] @y& » ]-d err]al koxy, am no,
acetyl am no, ureido, qzl §78r oxy! | Ky, (et hyl and sul fo,

(2h),

7-s0, HO,S

in which R,z is 0 to 2 identical or different substituents from the group comprising
C,-C,alkyl, C;-C,alkoxy, halogen, carboxyl and sulfo; and

Z' is B-sulfatoethy], B-thiosulfatoethyl, B-phosphatoethyl B-acyloxyethyl, B-haloethyl or
vinyl, and

A, is as defined above for A, or is a radical of the formula

(R17)o—2 HO

“wee
Z,'Soz HOSS /g I
OgH

- in which R is O to 2 identical or different substituents from the group comprising

C,-C,alkyl, C;-C,alkoxy, halogen, carboxyl and sulfo; and
Z'is B-sulfatoethyl, B-thiosulfatoethyl, B-phosphatoethyl, B-acyloxyethyl, B-haloethyl or
vinyl

(R10)o—3 HO
O S ®
HO,S |
R -

in which R, is O to 3 identical or different substituents from the group comprising
C,;-C,alkyl, C;-C,alkoxy, halogen, carboxyl and sulfo,

I 7 e o
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[err] in which Rerr] is Oto 3 identical or different
'substituents fromthe group conprising Cerr]-Cerr]alkyl,

Cerr]-Cerr]al koxy, hal ogen, carboxyl and sul fo, or ' [err]
in which Rlerr] and R err] independently of one another are hydrogen,
Cerr]-Cerr]al kyl or phenyl, and R err] is hydrogen, cyano, carbanoyl or
sul fonethyl, where Alerr] and Alerr] fhve different neani ngs to one

anot her . 2. Areactive dye according to claim11, in which Y[err] and
Y[err] independently of one another @g)f]uorine or chlorine.

(H038)1 N=N©"_— @),

in which Ry, is 0 to 4 identical or different substituents from the group comprising
halogen, nitro, cyano, trifluoromethyl, sulfamoyl, carbamoyl, C;-C4alkyl, C;-C,alkoxy,
amino, acetylamino, ureido, hydroxyl, carboxyl, sulfomethyl and sulfo,

HO

(HOSS) N=N OO 2K),

OgH
(R13)o-3
(SOl 2 1o
N
NN—C | - @D,
=N
Cfl5,COOH

" in which Ry5 is O to 3 identical or different substituents from the group comprising
C,-C,alkyl, C,-C,alkoxy, halogen, carboxy! and sulfo, or
(SOgH)o 2 Res
. Rys
N=N (2m),
o N OH
Rig

in which R,4 and R, independently of one another are hydrogen, C;-C4alkyl or phenyl,
and

R, is hydrogen, cyano, carbamoyl or sulfomethyl,

where A, and A, have different meanings to one another.

2. A reactive dye according to claim 1,

in which Y and Y, independently of one apother are fluorine or q‘hlo:rmﬁe& i ant B

I e 52 0



45 - 3. Areactive dye according to claim1l or 2, in which Rerr], Rerr],
Rlerr] and R err] independently of one another are hydrogen, nethyl or '
ethyl, in particul ar hydrogen. 4. A reactive dye according to any one of
claimse 1 to 3, in which Bis a (Jerr]-(err]al kyl ene radi cal which can be
interrupted by 1, 2 or 3 nenbers fromthe group conprising -NH,

-N(CH err])- and -O and is unsubstituted or substituted by hydroxyl sulfo
or sulfato. 5. Areactive dye accordbng to any one of clainms 1 to 4 in
which Bis a (Jerr]-(ferr]al kyl ene radical, which can be interrupted by 1,
2 or 3 -0 radicals. 6. A reactive dye according to any one of clains 1
to 5 in which Bis a (Jerr]-C(ferr]al kyl ene radical. 7. A reactive dye

accor di ng3tA1@£E£1v@ﬂ9eQéco€dlﬁgthcl&uﬁ gpoﬁz in which Alerr] ‘and Alerr] are

radi cal s of u cyani'ne, . di oxazine an_.or. .di sazo
Gye or r adh waic s Rork sriftReindBoendheiic s Rowft S8 A7 AR en, AT Ot 20 A 1
have diff paristilanhpdropgs to one anot her 8. A reactive dye according to
any one of claims 1 to 7, in which Alerr] and Alerr] are different radicals
of the fornulae (2a) to (2f) or (2h), or

4. A reactive dye according to any one of claims 1 to 3,

in which B is a C,-C|,alkylene radical which can be interrupted by 1, 2 or 3 members
from the group comprising -NH-, -N(CHj,)- and -O- and is unsubstituted or substituted by
hydroxyl, sulfo or sulfato.

5. A reactive dye according to any one of claims 1 to 4,
in which B is a C,-C,,alkylene radical, which can be interrupted by 1, 2 or 3 -O- radicals.

6. A reactive dye according to any one of claims 1 to 5,
in which B is a C,-Cgalkylene radical.

7. A reactive dye according to any one of claims 1 to 6, in which A; and A, are radicals of
an anthraquinone, phthalocyanine, dioxazine, formazan or disazo dye or radicals of the
formulae (2a) to (2f) or (2h) and A; and A, have different meanings to one another.

8. A reactive dye according to any one of claims 1 to 7, in which A; and A, are different
radicals of the formulae (2a) to (2f) or (2h), or

N=N
N=N
(9a),
(Ry1)o—s
(R10)o—3 (Rip)o-s
OH ’

N=N

' ' (9b),
(R11)o-3

(Ryolo-3 (R10)o-3

H!l‘“cl ml“ “I’!l “llsl “ ‘!I‘ This is the .replacement shest
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[err] : * -

(9a), : _ 46

[err] * in which Rerr] is O0to 3 identical or different
substituents fromthe group conprising Clerr]-Cerr]alkyl,

Cerr]-Cerr]al koxy, hal ogen, carboxyl and sulfo, Rerr] is as defined for
Rl err] and can additionally be C[err]-@( err] hydr oxyal koxy or
Cerr]-Cerr]sulfatoal koxy,

SRl e

(Ryp)o—a (Ry1)o-3
: (Riolo-a
o -
(Rico-a S02Z)o1 Ryy)ps (R10do—3

in which Ryq is O to 3 identical or different substituents from the group comprising
C,-C,alkyl, C,-C,alkoxy, halogen, carboxyl and sulfo,

R;¢’ is as defined for Ry and can additionally be C,-C hydroxyalkoxy or
C,-C,sulfatoalkoxy,

R;; is 0 to 3 identical or different substituents from the group comprising halogen, nitro,
cyano, trifluoromethyl, sulfamoyl, carbamoyl, C,;-C,alkyl, C,-C,alkoxy, amino,
acetylamino, ureido, hydroxyl, carboxyl, sulfomethy] and sulfo and

Z’ is B-sulfatoethyl, B-thiosulfatoethyl, B-phosphatoethyl, B-acyloxyethyl, B-halbethyl or

" vinyl,
(SOgH)12
O, 00C o
\C/u ° O\ /°
(HOS) cu
'hll [!1 II\IJ [ (8O3H)o—1
N
\C// \C//
(SOgH)o_4 (SOzH)o_1
(9¢) or (9) or

AR Tris is ihe replacemont she
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Rlerr] is O to 3 identical or different substituents fromthe group
conpri sing hal ogen, nitro, cyano, trifluoronethyl, sulfanoyl, carbanoyl,
Cerr]-Cerr]alkyl, -err]-Cerr]al koxy, am no, acetylam no, ureido,
hydr oxyl, carboxyl, sulfonmethyl and sulfo and Z' is B-sulfatoethyl,
[err]-thiosul fatoethyl, [err]-phosphatoethyl, [err]-acyl oxyethyl,
[err]-hal oethyl or vinyl, [err]

47 [err] 47 1in which the benzene nucl ei
contain no further substituents or are further substituted by

Clerr]- C[err]alkyl Cerr]-Cerr]al koxy, Cerr]-derr]alkyl sul fonyl,

hal ogen or xyI
(SO3H) ol

N
Gogt) (80312 No?

(SOgH)o—4 (SO5H)g_1

9g) or (%h),

in which the benzene nuclei contain no further substituents or are further substituted by
C,-C,alkyl, C;-C,alkoxy, C;-C,alkylsulfonyl, halogen or carboxyl,

Pc //,(sogqu )
| \\ (10),

SOp-N-E'-

Rg

in which Pc is the radical of a metal phthalocyanine, in particular the radical of a copper
phthalocyanme or nickel phthalocyanine;
W’ is -OH and/or -NRgRy’;
Rg and Ry’ independently of one another are hydrogen or C,-C,alkyl which is
" unsubstituted or substituted by hydroxyl or sulfo;
Rg is hydrogen or C,-C,alkyl;
E’ is a phenylene radical which is unsubstituted or substituted by C;-C,alkyl, halogen,
carboxyl or sulfo, or a C;-Cgalkylene radical; and

k is1to3,
X 1& ) Go

NH-E-

Trig is the odincement shesl
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[err] (10), in which Pc is the radical of a netal

pht hal ocyani ne, in parti-cular the radical of. a copper phthal ocyani ne or

ni ckel phthal ocyanine; W is -OH and/or -NRerr]Rerr]'; Rerr] and R err]
i ndependent|y of one another are hydrogen or (Jerr]-(err]al kyl which is
unsubstituted or substituted by hydroyyl or sulfo; Rerr] is hydrogen or
Cerr]-Cerr]alkyl; E is a phenylene radical which is unsubstituted or
substituted by Cerr]-Cerr]al kyl, hal ogen, carboxyl or sulfo, or a
Cerr]-Cerr]alkylene radical; and k is 1 to 3,

[err]

is a phenif ‘@W@h Exdn 2 ehenyjeng radical M’o@PP?‘{W%W%’I'O@H‘B%W?‘%PXg:lb(fﬂaik L
Jerr]- C[Bﬁlbieaxl karboxylar @@@cﬂ,or@fﬂzt@gaﬂiylafe radicilpandr a C2- C6al kyl ene radi cal,

dth c
st 1wl Buust BAFERE el Bt it (L B8 e R Bl b e
d er r] - C subsfitatdddoyC,-Egalkyll EriCalkoxy,tacetylanihagnmo, hatogon garboxylishlfo or

S0Ler1] B0, 21 b 21 bbbt i akarkd, hSElmblcasp! T2 oot

[err] B-acyloxyethyl B- haloethyl or vmyl or

V\/mch E

SOgH

cecal

NH—G—

in which G is a phenylene, cyclohexylene, phenylenemethylene or C,-C¢-alkylene radical,
and in which the anthraquinone nucleus can be substituted by a further sulfo group and a
phenyl radical G can be substituted by C;-C,alkyl, C;-C,alkoxy, halogen, carboxyl or
sulfo.

9. A reactive dye according to claim 8§,
~ in which A, is a radical of the formulae (9a) to (5h), (10}, (11) or (12) and A2 is as defined
in claim 8.

10. A reactive dye according to any one of claims 1 to 9, in which the radicals A; and A,
in each case contain at least one sulfo group.

11. A process for the preparation of a reactive dye according to claim 1, which comprises
reacting compounds of the formulae

ANRDH (132) and A, NRYH (I3b)

or corresponding dye intermediates, at least one halotriazine compound and one diamine
of the formula

HlI\I-B-l\IIH _ (14)
R, Ry

I e
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in which Gis a phenylene, cyclohexylene,- phenyl enenet hyl ene or
Clerr]-Cerr]-al kyl ene radical, and in which the anthraqui none nucl eus can
be substituted by a further sul fo group and a phenyl radical G can be
substituted by (Jerr]-Clerr]alkyl, C([err]-C[err]al koxy, halogen, carboxyl

or sulfo. 9. Areactive dye according to claim8, in which Alerr] is a
radi cal of the fornulae (9a) to (9h), (10), (11) or (12) and Alerr] is as
defined in claim8. 10. Areactive d according to any one of clains 1 to
9, in which the radicals Alerr] and Alerr] in each case contain at |east
one sul fo group. 11. A process for the preparation of a reactive dye
according to claim1, which conprises reacting conpounds of the fornul ae

Al er r] - N( Rhevhidh) &, A)JB3)R,, 3R, am¥’B bfeRb)ddfin¢d d¥glaim hr correspondi ng dye
| nt er medi %ﬁ?one[aanoh]e??& af G qhale8 & B30 GG RGP 100GVl e of the

formul a
(14) resulting intermediates into the desired dyes, and if appropriate then carrying out a further

conversion reaction.
12. The use of a reactive dye according to any one of claims 1 to 10 or of a reactive dye
obtained according to claim 11 for dyeing or printing fibre materials containing hydroxyl

groups or containing nitrogen.

13. The use according to claim 12 for dyeing or printing cellulosic fibre materials or
natural or synthetic polyamide fibre materials.

By
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49 - in which Alerr], Alerr], Rerr], Rerr], Rerr], Rerr] and B are as
defined in ¢claiml, vmth one anot her in any.sequence, or, if dye

i nt er medi at es,are used, convertlng the resulting internediates into the
desi red dyes, and if appropriate then carrying out a further conversion

reaction.

to 10 or
printing

12. The use of a reactive dye according to any one of clains 1
of a reactive dye obtained according to claim 11l for dyeing or
fibre materials containing hydroxyl groups or containing nitrogen.

13. The use according to claim12 for dyeing or printing cellulosic fibre
materjals or natural or synthetic polyanide fibre materials.

50

Reactive dyes, processes for their preparation and their use

Abstract

Reactive dyes of the formula

N N
IR .
Y Y

Yy Yz

in which Ry, Ry, R3 and R, independently of one another are hydrogen or substituted or
unsubstituted C,-Cjalkyl,

B is an aliphatic bridge member,

- Y and Y, independently of one another are halogen or carboxypyridinium,

A, is the radical of an anthraquinone, phthalocyanine, dioxazine, formazan or disazo dye
or a radical of the formulae (2a) to (2h) defined in claim 1 and

A, is as defined above for A1 or is a radical of the formulae (2i) to (2m),

where A, and A, have different meanings to one another, are particularly suitable for

. - dyeing or printing fibre materials containing hydroxyl groups or containing nitrogen.

Dyeings having good fastness properties coupled with a high tinctorial yield are obtained.

e
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