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The present invention relates to mixtures of fibre-reactive dyes and their use for dyeing or

Dye mixtures, processes for their preparation and their use

printing cellulosic fibre materials.

The present invention thus relates to dye mixtures comprising at least one compound of the

formula
N AP
D—N——]//N\”—N—B~N———“/N\\|——N——D .
Na. N N._ 2N (M
e e
X X
in which

D is the radical of a monoazo, polyazo, metal complex azo, anthraquinone, phthalocyanine,
formazan or dioxazine chromophore,

Ri, Rz and Rj independently of one another are each hydrogen or unsubstituted or
substituted C+-Cealkyl,

X is fluorine, chiorine, bromine, 3-carboxypyridin-1-yl or 3-carbamoyipyridin-1-yl, and

B is an organic bridge member,

and at least one compound of the formula

R, R R,
| N L1 N
T e
T he

X X,

in which

B, D, Ry, Rz, Rz and X are as defined above,

X, independently is as defined for X,

V is a non-reactive radical from the group consisting of hydroxyl, C-C,alkoxy, phenoxy,

C4-Caalkylthio, morpholino and substituted or unsubstituted amino, or is a reactive radical of
the formula



T4
—ll\l——alk—SOZ—Y (3a)
F‘5
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R, is hydrogen, hydroxyl, sulfo, sulfato, carboxyl, cyano, halogen, C,-Csalkoxycarbonyl,

carbamoyl or a group -SO,-Y,

Rs is hydrogen, C1-Caalkyl which is unsubstituted or substituted by hydroxyl, sulfo, sulfato,

carboxyl or cyano, or a radical T“ , in which R, is as defined above,
—alk—SO0;—Y

Re is hydrogen or C4-Caalkyl,

alk and alk’ independently of one another are each C,-Cealkylene,



arylene is a phenylene or naphthylene radical which is unsubstituted or substituted by suifo,
carboxyl, hydroxyl, C1-C,alkyl, C4-Csalkoxy or halogen,

Y is vinyl or a radical -CH,-CH»-U and

U is a leaving group,

Y; is a group -CHZ-CH,Z or -CZ=CH, in which

Z is chlorine or bromine,

E is a radical -O- or -NRg-, in which

Rs is as defined above, and

tis the number Oor 1,

and in which the compounds of the formulae (1) and (2) each contain at least one sulfo
group.

Substituted or unsubstituted C4-Cgalkyl R4, Rz or R; can be, for example, methyl, ethyl, n- or
iso-propyl, n-, sec-, tert- or iso-butyl which are unsubstituted or substituted, for example by
hydroxyl, sulfo, sulfato, carboxyl, cyano, halogen, Cs-Csalkoxycarbonyl or carbamoyl or
straight-chain or branched pentyl or hexyl.

Ri, Rz and Rs independently of one another are each preferably hydrogen or C,-Cjalkyl
which is unsubstituted or substituted by hydroxyl, particularly preferably hydrogen, methyl,
ethyl or hydroxyethyl, and especially preferably are each hydrogen.

The organic bridge member B can be, for example, an aliphatic, cycloaliphatic, aromatic or
araliphatic bridge member.

An aliphatic bridge member B can be, for example, straight-chain or branched C,-Cj»-
alkylene which is unsubstituted or substituted by hydroxyl, sulfo or sulfato or interrupted by
-O-, -NH- or -N(CHj3)-. Examples are 1,2-ethylene, 1-methyl-1,2-ethylene, 1,1-dimethyl-1,2-
ethylene, 1,2-dimethyl-1,2-ethylene, 1,1,2,2-tetramethyl-1,2-ethylene, 1,3-propylene, 2,2-
dimethyi-1,3-propylene, 2-hydroxy-1,3-propylene, 1,4-butylene, 1,6-hexylene, 2-methyl-1,5-
pentylene, -CH,CH,-O-CH,CH>-O-CH,CH,-, -(CH3)3-O-(CH_)3-0O~(CHy)s- or ~CH,CH,-NH-
CH,CH,-.

B is preferably straight-chain or branched C,-Cgalkylene, which is unsubstituted or

substituted by hydroxyl or interrupted by -O-, and is particularly preferably straight-chain or



branched C,-Cealkylene. Examples of particularly preferred alkylene radicals B are 1,2-
ethylene, 1-methyl-1,2-ethylene, 1,3-propylene, 2-hydroxy-1,3-propylene, 2-methyl-1,5-

pentylene and 1,6-hexylene.

A cycloaliphatic bridge member B is, for example, 1,2-, 1,3- or 1,4-cyclohexylene or the

— Hzc@ CH;—

or B, together with -NR- and -NR3-, forms a piperazine ring.

radical of the formula

Examples of aromatic bridge members B are 1,2-, 1,3- or 1,4-phenylene which is
unsubstituted or substituted, for example by sulfo, methyl, methoxy or chlorine, naphthylene
which is unsubstituted or substituted by sulfo, or a radical of the formula

(R7)o'2 (R7,)0-2
(4)
Ol
in which

L is, for example,-CO-, -NHCO-, -NHCONH-, -(CHz)14-, -NH-, -CH=CH-, -O-,
-S0O;- or -N=N- and
(R7)o2 and (R7)o-2 independently of one another are each 0 to 2 identical or different radicals
from the group consisting of sulfo, methyl, methoxy and chlorine.
The preferred aromatic bridge member B is 1,3- or 1,4-phenylene, which is unsubstituted or
substituted by sulfo, methyl or methoxy, naphthylene which is substituted by 1 or 2 sulfo
groups, or a radical of the formula
R, R,
(4a) or

e )0 -



in which
L is -NHCONH-, -O-, -NH-, -CH=CH- or -CH,- and
R; is hydrogen or sulfo.

Examples of particularly preferred aromatic bridge members B are 1,3-phenylene, 1,4-
phenylene, 4-methyl-1,3-phenylene, 4-sulfo-1,3-phenylene, 3-sulfo-1,4-phenylene, 3,6-
disulfo-1,4-phenylene, 4,6-disulfo-1,3-phenylene, 3,7-disulfo-1,5-naphthylene, 4,8-disulfo-
2,6-naphthylene, 2,2"-disulfo-4,4’-diphenylene, 4,4’-phenyleneurea-2,2"-disulfonic acid and
2,2 -disulfo-4,4’-stilbenylene.

An araliphatic bridge member B is, for example, benzylene, methoxyphenylene or
dimethylene-1,2-, -1,3- or -1,4-phenylene which are unsubstituted or substituted by sulfo.

X and X; independently of one another are each preferably fluorine or chlorine. The
variables X and X, can be different or, preferably, identical.

A non-reactive substituted or unsubstituted amino radical V can be, for example, amino; N-
C+-Caalkylamino or N,N-di-C4-C,alkylamino, where the alkyl can in each case be substituted,
for example by sulfo, sulfato, hydroxyl, carboxyl or phenyl; cyclohexylamino; phenylamino or
naphthylamino, where the phenyl or naphthyl in each case can be substituted, for example
by C1-Caalkyl, C4-Cqalkoxy, amino, C»-C,alkanoylamino, carboxyl, sulfo or halogen; or N-Cs-
Caalkyl-N-phenylamino, where the alkyl and phenyl can be unsubstituted or substituted as
described above.

Examples of suitable non-reactive amino radicals V are amino, methylamino, ethylamino, 3-
hydroxyethylamino, N,N-di-B-hydroxyethylamino, B-sulfoethylamino, cyclohexylamino, o-, m-
or p-methylphenylamino, o-, m- or p-methoxyphenylamino, o-, m- or p-sulfophenylamino,
2.4-, 2 5-, 3,6- or 4,6-disulfophenylamino, 4-methyl- or 4-methoxy-3-sulfophenylamino, 4-
methyl- or 4-methoxy-6-sulfophenylamino, 4-methyl- or 4-methoxy-3,6-disulfophenylamino,
o-carboxyphenylamino, 1- or 2-naphthylamino, 1-sulfo-2-naphthylamino, 1,5-, 1,6-, 4,8- or
6,8-disulfo-2-naphthylamino, 3,6,8-trisulfo-2-naphthylamino, N-ethyl-N-phenylamino, N-
methyl-N-phenylamino, N-B-sulfoethyl-N-phenylamino, or N-B-hydroxyethyl-N-phenylamino.



A non-reactive amino radical V is preferably amino, N-mono- or N,N-di-C;-C.alkylamino
which is unsubstituted or substituted by hydroxyl, sulfo or sulfato, cyclohexylamino,
phenylamino which is unsubstituted or substituted by methyl, methoxy, carboxyl or sulfo,
mono-, di- or trisulfonaphthylamino, or N-C;-C,alkyl-N-phenylamino which is unsubstituted
or substituted in the C4-C.alky! moiety by hydroxyl, sulfo or sulfato, and particularly
preferably amino, N-C;-Coalkylamino, which is unsubstituted or substituted by hydroxyl,
sulfo or sulfato, phenylamino which is substituted by 1 or 2 identical or different substituents
from the group consisting of sulfo, methyl and methoxy, or 2-naphthylamino which is
substituted by 1 to 3 sulfo groups.

Preferred non-reactive C-Csalkoxy radicals V are methoxy and iso-propoxy, and preferred
non-reactive Ci-C,alkylthio radicals V are methylthio and ethylthio.

A group of preferred non-reactive radicals V consists of hydroxyl, C-Csalkoxy, morpholino
and amino; N-C,-C,alkylamino or N,N-di-C+-C,alkylamino, which are unsubstituted or
substituted in the alkyl moiety by sulfo, sulfato, hydroxyl, carboxyl or phenyl;
cyclohexylamino; phenylamino or naphthylamino which are unsubstituted or substituted in
the pheny! or naphthyl moiety by C;-C,alkyl, C;-C,alkoxy, amino, C,-Csalkanoylamino,
carboxyl, sulfo or halogen, and N-C4-C,alkyl-N-phenylamino which is unsubstituted or
substituted in the alkyl moiety by sulfo, sulfato, hydroxyl, carboxyl or phenyl and/or
substituted in the phenyl moiety by C;-C,alkyl, C-C,alkoxy, amino, C,-Csalkanoylamino,
carboxyl, sulfo or halogen.

A group of particularly preferred non-reactive radicals V consists of hydroxyl, methoxy, iso-
propoxy, morpholino, amino, N-mono- or N,N-di-C,-C,alkylamino, which is unsubstituted or
substituted by hydroxyl, sulfo or sulfato, cyclohexylamino, phenylamino which is
unsubstituted or substituted by methyl, methoxy, carboxyl or sulfo, mono-, di- or
trisulfonaphthylamino and N-C,-C,alkyl-N-phenylamino which is unsubstituted or substituted
in the C;-C,alkyl moiety by hydroxyl, sulfo or sulfato.

If V is a reactive radical of the formula (3a) - (3g) and Y is a radical -CH»-CH-U, the leaving
group U can be, for example, -Cl, -Br, -F, -OS0O3sH, -SSQO3H, -OCO-CH3, OPO3H,, -OCO-
CeHs, OS0,-Cy-Caalkyl or -OSO,-N(Cy-Caalkyl),. Preferably, U is a group of the formula -Cl, -



0OSO03H, -SSO3H, -OCO-CHj3, -OCO-CgHs or -OPO3Hy, in particular -Cl or -OSO3H, and
particularly preferably -OSO3H.

Y is preferably vinyl, B—chloroethyl, f—sulfatoethyl, p-thiosulfatoethyl, f—acetoxyethyl, B—
phenoxyethyl or B—phosphatoethyl and particularly preferably p-sulfatoethyl or vinyl.

Z is preferably bromine.

alk and alk’ independently of one another are each, for example, methylene, 1,2-ethylene,
1,3-propylene, 1,4-butylene, 1,5-pentylene, 1,6-hexylene or branched isomers thereof. alk
and alk’ independently of one another are each preferably a C;-C,alkylene radical, and
particularly preferably an ethylene or propylene radical.

Arylene is preferably a 1,3- or 1,4-phenylene radical which is unsubstituted or substituted by

sulfo, methyl, methoxy or carboxyl, and in particular an unsubstituted 1,3- or 1,4-phenylene
radical.

R4 is preferably hydrogen.

Rs is preferably hydrogen, C,-Cjalkyl or a radical of the formula T‘ , in which
—alk—S0;—Y

Rs, Y and alk are each as defined and preferred above. Rs is particularly preferably

hydrogen, methyl or ethyl.

Rs is preferably hydrogen, methyl or ethyl, and particularly preferably hydrogen.

The variable E is preferably -NH- or -O-, and particularly preferably -O-.

The variable t is preferably the number 0.

Preferred reactive radicals of the formula (3a) to (3g) are those in which



R., Rs and Rg are each hydrogen,

E is the radical -NH- or -O-,

alk and alk’ independently of one another are each ethylene or propylene,

arylene is phenylene which is unsubstituted or substituted by methyl, methoxy, carboxyl or
sulfo,

Y is vinyl or B-sulfatoethyl,

Y, is -CHBr-CH,Br or -CBr=CH; and

t is the number 0.

A reactive radical V is particularly preferably a group of the formula

SO,-Y

-—NH—@ (3¢’) or

(SO,4H),,

CONH-(CH,),-;-80,"Y

(SO,4H)4

in which

Y is as defined and preferred above.

The radical of a monoazo, polyazo or metal complex azo chromophore D is, in particular,
one of the following:

Chromophore radicals of a mono- or disazo dye of the formula
D-N=N-(M-N=N),-K- (6) or
-D4-N=N-(M-N=N),-K (7).
in which
D; is the radical of a diazo component of the benzene or naphthalene series,
M is the radical of a middie component of the benzene or napthalene series,
K is the radical of a coupling component of the benzene, napthalene, pyrazolone, 6-
hydroxy-2-pyridone or acetoacetic acid arylamide series and
u is the number QO or 1,
where Dy, M and K can carry substituents customary in azo dyes, for example Cy-Cjalkyl or

C:-Caalkoxy, which are unsubstituted or further substituted by hydroxyl, sulfo or sulfato,



halogen, carboxyl, sulfo, nitro, cyano, trifluoromethyl, sulfamoyl, carbamoyl, amino, ureido,
hydroxyl, carboxyl, sulfomethyl, C.-C,alkanoylamino, benzoylamino which is unsubstituted
or substituted in the phenyl ring by C4-Caalkyl, C4-Csalkoxy, halogen or sulfo, phenyl which
is unsubstituted or substituted by C4-Calkyl, C1-Csalkoxy, halogen, carboxyl or sulfo, and
fibre-reactive radicals. The metal complexes derived from the dye radicals of the formulae
(6) and (7) are also suitable, these being, in particular, dye radicals of a 1:1 copper complex
azo dye of the benzene or napthalene series in which the copper atom is bonded to a
metallizable group on each side in the ortho-position relative to the azo bridge.

If the chromophore radicals of the formula (6) or (7) carry a reactive radical, this can for
example have the formula

-S0,-Y (5a),
- CONH - (CH2)p - SOz - Y (5b),
- CONH - (CHz)m1 - O - (CHz)m - SOz - Y (5¢c),
- (O)p - (CHz)q - CONH - (CHa)rn - SOz - Y (54),
-NH - CO - CHZ - CH,Z (5e),
-NH-CO-CZ =CH; (5f) or

=
R, NYN (59)

X

in which

Y and Z are in each case as defined and preferred above,

V, independently is as defined and preferred above for V,

Xz independently is as defined and preferred above for X,

Rs independently is as defined and preferred above for Rs and

p is the number O or 1 and

m, m1 und g independently of one another are each an integer from 1 to 6.

Preferably, p is the number 0, m and m1 independently of one another are each the number
2 or 3 and q is the number 1, 2, 3 or 4.
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If the chromophore radicals of the formula (6) or (7) carry a reactive radical, this preferably

has the formula (5a) or (5g) defined above.

Particularly preferred radicals of a monoazo or disazo chromophore D are the following:

(Rs)o's HO
N=N (8a),
HO,S

(Rs)o-s is O to 3 identical or different substituents from the group consisting of C4-Cjalkyl,

in which

C1-Csalkoxy, halogen, carboxyl and sulfo,

(Ra)o's

HO
(8b),
HO,S ‘/(

SOgzH

in which
(Rs)o-3 is O to 3 identical or different substituents from the group consisting of C4-Cjalkyl,
Ci-Cqalkoxy, halogen, carboxyl and sulfo,

(Bolos HO NH—COQ
HO,S _/<

SOg3H

in which
(Rs)o-3 is 0 to 3 identical or different substituents from the group consisting of C,-C,alkyl,
C,-Cqalkoxy, halogen, carboxyl and sulfo,
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HO
(HOSS)N=N (8d),
HO,S

(H9)0'4
i ©)
(HO.S) 13 v N=N

(Re)o-s is O to 4 identical or different substituents from the group consisting of halogen, nitro,

in which

cyano, trifluoromethyl, sulfamoyl, carbamoyl, C-Caalkyl, C4-Cqalkoxy, amino, acetylamino,

ureido, hydroxyl, carboxyl, sulfomethyl and sulfo,

HO
HO,S /<

SOH

(SOH), HO
Q "
NHR,,
HO,S

R0 is Cy-Cqalkanoyl, benzoyl or a halotriazinyl radical of the formula (5g) defined above,

in which

(SO,H)
a' Vo2 HO NHRw
N=N OO (8h),
HO,8 ‘/<
SO,H

in which

Ry is C1-Cqalkanoyl, benzoyl or a halotriazinyl radical of the formula (5g) defined above,
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(RH)O 3

(SOH)o_,
@N‘ .
—N

CH,,COOH

in which
(R11)o-3 is 0-3 identical or different substituents from the group consisting of C4-Cjalkyl, Cy-
C.alkoxy, halogen, carboxyl and sulfo,

(R11)03
SOHe HoO
(8j),
N\ N{' /_l\_?_\>\

CH,,COOH

in which
(Ri1)o-3 is O to 3 identical or different substituents from the group consisting of C-Caalkyl,
C4-Caalkoxy, halogen, carboxyl and sulfo,

(SOH) n
o~ F113
N=N | (8k)1
O ITI OH
R

in which
Rz and R4 independently of one another are hydrogen, C4-Csalkyl or phenyl, and
Ris is hydrogen, cyano, carbamoyi or sulfomethyl,

( 15)0 2

Q “ e
Y-O S
. HO S
SO H

in which
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(Rys)o-2 is O to 2 identical or different substituents from the group consisting of C4-Caalkyl,
C-Cialkoxy, halogen, carboxyl and suifo; and
Y is as defined above,

(R16)0 2

HO NH- CO
Y-0,S
HO,S
SO H

(Ris)o~2 is O to 2 identical or different substituents from the group consisting of C,-Caalkyl,
C1-Caalkoxy, halogen, carboxyl and sulfo; and

in which

Y is as defined above,

N=N
QNZN‘@ (8n) or
(Rs)o'a

(RB)O'S (Rs’)o's

Q—NzN@ N (80) or

(Rsy)
(Ra)o 3 (RB’)O 3 e

Q—N—N
(8p) or

(Rs)o 3 (Rs ¥

Bydos
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OH
N=N ? N=N
. (8a),
(Rg)os Sy (Rodos (Ra,)°-3

in which

(Re)o-s is O to 3 identical or different substituents from the group consisting of C4-Caalkyl,
C,-Calkoxy, halogen, carboxyl and sulfo,

(Re")o-3 is O to 3 identical or different substituents from the group consisting of C4-C,alkyl,
Ci-C,alkoxy, halogen, carboxyl, sulfo, C,-Cshydroxyalkoxy and Cs-C,sulfatoalkoxy,
(Ro)o-3is O to 3 identical or different substituents from the group consisting of halogen, nitro,
cyano, trifluoromethyl, sulfamoyl, carbamoyl, C,-Cjalkyl, C+-Casalkoxy, amino, acetylamino,
ureido, hydroxyl, carboxyl, sulfomethyl and sulfo

and Y is as defined above

The radicals of the formulae (8a) to (8q) can also contain a radical of the formula -SO,Y, in
which

Y is as defined above,

as a further substituent in the phenyl or naphthyl rings.

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

(SO;H),_,

O ©oC
N/
Cu
7\
N
A
N\ 2
C/

=2

p=4

(8r) or

(SOzH)o—4
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N
H 111 (SOH) (8s),

(SOzH)o

in which the benzene nuclei contain no further substituents or are further substituted by
C1-Csalkyl, C4-Cqalkoxy, C+-Cjalkylsulfonyl, halogen or carboxyl.

A phthalocyanine dye radical D is preferably a radical of the formula

SOy N—A— ©).

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 -NR17R7;

Rz and Ry7 independently of one another are hydrogen or C,-C,alkyl which is unsubstituted
or substituted by hydroxyl or sulfo;

Ris is hydrogen or C4-Caalkyl;

A is a phenylene radical which is unsubstituted or substituted by C-C,alkyl, halogen,
carboxyl or sulfo, or a C,-Csalkylene radical; and

kis1to3.

R+ and R,; are preferably hydrogen. A is preferably a phenylene radical which is
unsubstituted or substituted by C4-C,alkyl, halogen, carboxyl or sulfo.

Pc is preferably the radical of a copper phthalocyanine.

A dioxazine dye radical D is, for example, a radical of the formula
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(HO,S) Gl (SOH),
Ny o)
H—(A)5—HN - NH—(A)7 (10),
o} N
(Y-0,8) ol (SOY)

in which

A’ is a phenylene radical which is unsubstituted or substituted by C;-Cjalkyl, halogen,
carboxyl or sulfo, or a C,-Cealkylene radical,

r, s, vand v’ independently of one another are each the number 0 or 1 and

Y is as defined above.

Preferably, A’ is C>-Cjalkylene or 1,3- or 1,4-phenylene, which is unsubstituted or
substituted by sulfo, r is the number 1, s is the number 0, v is the number 1 and v’ is the
number O or 1.

An anthraquinone dye radical D is preferably a radical of the formula

2

O NH
SOH
o

NH—G—
in which
G is a phenylene radical which is unsubstituted or substituted by C,-C,alkyl, C-C,alkoxy,
halogen, carboxyl or sulfo or a cycohexylene, phenylenemethylene or C,-Cgalkylene radical,
each of which preferably contains at least 2 sulfo groups.

Preferably, G is a phenylene radical which is unsubstituted or substituted by C;-Cqalkyl,
C;-Csalkoxy, halogen, carboxyl or sulfo.

D is particularly preferably a monoazo or di’sazo chromophore radical of the formula (8a),
(8b), (8f), (89), (8h), (8k), (8l), (8n), (80), (8p) or (8q) defined above, a formazan radical of
the formula (8r) or (8s) defined above or an anthraquinone radical of the formula (11)
defined above.
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In the definitions given for the variables, C,-Csalkyl is generally methyl, ethyl, n- or iso-
propyl or n-, iso-, sec- or tert-butyl. C,-C,Alkoxy is generally methoxy, ethoxy, n- or iso-
propoxy or n-, iso-, sec- or tert-butoxy. Halogen is generally, for example, fluorine, chlorine
or bromine. Examples of C;-Csalkoxycarbonyl are methoxycarbonyl and ethoxycarbonyl.
Examples of Cs-Caalkylthio are methylthio and ethylthio. Examples of C,-Csalkanoylamino
are acetylamino and propionylamino.

The compounds of the formulae (1) and (2) contain at least one, preferably at least two, and
particularly preferably 2 to 8, sulfo groups, each of which are present either in the form of
their free acid or, preferably, as salts thereof. Suitable salts are, for example, the alkali
metal, alkaline earth metal or ammonium salts, salts of an organic amine or mixtures
thereof. Examples which may be mentioned are sodium, lithium, potassium or ammonium
salts, the salt of mono-, di- or triethanolamine or Na/Li or Na/Li/NH, mixed salts.

The dye mixtures according to the invention comprise the dyes of the formula (1) and (2),

for example in a weight ratio of 5:95 to 95:5, preferably 10:90 to 90:10 and particularly
preferably 40:60 to 60:40.

Dye mixtures which are of particular interest are those comprising in each case at least one
compound of the formulae (1) and (2) in which

D is a chromophore radical of the formula (82) to (8s), (9), (10) or (11) defined above,

B is straight-chain or branched C,-Cy.alkylene, which is unsubstituted or substituted by
hydroxyl or interrupted by -O- or -NH-,

R:, Rz and Rs independently of one another are each hydrogen or C4-C,alkyl which is
unsubstituted or substituted by hydroxyl,

X and X, independently of one another are each fluorine or chlorine and

V is hydroxyl, C4-Cjalkoxy, morpholino, amino; N-C4-Cjalkylamino or N,N-di-C;-
Caalkylamino, which is unsubstituted or substituted in the alkyl moiety by sulfo, sulfato,
hydroxyl, carboxyl or phenyl, or cyclohexylamino; phenylamino or naphthylamino which is
unsubstituted or substituted in the pheny! or napthyl moiety by C,-C,alkyl, C;-C,salkoxy,
amino, Co-Calkanoylamino, carboxyl, sulfo or halogen, N-C,-C,alkyl-N-phenylamino which
is unsubstituted or substituted in the alkyl moiety by sulfo, sulfato, hydroxyl, carboxyl or
phenyl and/or substituted in the phenyl moiety by C¢-Cjalkyl, C4-Csalkoxy, amino,
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C.-Caalkanoylamino, carboxyl, sulfo or halogen, or a reactive radical of the formula (3¢’) or
(3d’) defined above.

Dye mixtures which are of very special interest are those comprising in each case at least
one compound of the formulae (1) and {2) in a weight ratio of 10:90 to 90:10, in which

D is a chromophore radical of the formula (8a), (8b), (8f), (8g), (8h), (8k), (81}, (8n), (80),
(8p), (89), (8r), (8s) or (11) defined above,

B is straight-chain or branched C,-Cesalkylene,

R, Rz and R; independently of one another are each hydrogen, methyl, ethyl or
hydroxyethyl,

X and X, independently of one another are each fluorine or chlorine and

V is amino, N-C;-Czalkylamino which is unsubstituted or substituted by hydroxyl, sulfo or
sulfato, phenylamino which is substituted by 1 or 2 identical or different substituents from
the group consisting of sulfo, methyl and methoxy, 2-naphthylamino which is substituted by
1 to 3 sulfo groups or a fibre-reactive radical of the formula (3¢’ or (3d’).

The compounds of the formula (1) are known, for example, from EP-A 0 478 503 or can be
prepared by processes analogous thereto.

The compounds of the formula (2) are novel in some cases. The present invention therefore
also relates to compounds of the formula (2) defined above, in which

D is the radical of a metal-free monoazo or disazo chromophore of the formula (8c), (8d) or

(8f) - (8q), the radical of a formazan chromophore of the formula (8r) or (8s), the radical of a
phthalocyanine chromophore of the formula (9) or the radical of a dioxazine chromophore of
the formula (10),

B is straight-chain or branched C,-C;alkylene, which can be unsubstituted or substituted by
hydroxyl, sulfo or sulfato or interrupted by -O-, -NH- or -N(CHj3)- and

Ri, Rg, R3, V, X and X, are each as defined and preferred above.

The compounds of the formula (2) can be obtained in a manner known per se, for example
by reacting

an amino compound of the formula D - NH - R; (12),
a diamine of the formula Ra-HN-B-NH-R; (13),
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a compound of the formula V-H (14) and

one halotriazine each of the formulae N N (15a) and

~ N (15b)
1

in which

B, D, Ry, Rz, Rs, V, X and X, are each as defined above,

with one another in any sequence. One process variant comprises first subjecting one of
the compounds of the formulae (12) and (14) to a condensation reaction with the
halotriazine of the formula (15a) or (15b), subjecting the resulting product to a condensation
reaction with a diamine of the formula (13) and reacting the resulting reaction product with
the other compound of the formulae (12) and (14), which have first been subjected to a

condensation reaction with the halotriazine of the formula (15a) or (15b) respectively.

The condensation reactions between the compounds of the formulae (12), (13), (14) (15a)
and (15b) are in general carried out by processes analogous to known processes, as a rule
in aqueous solution at temperatures of, for example, 0 to 50°C and a pH of, for example, 4
to 10. The compounds of the formulae (12), (13) and (14) and the halotriazinyl compounds
of the formulae (15a) and (15b) are known or can be prepared analogously to known
compounds. Any introduction of a carboxyl or carbamoyl pyridinium radical X or X as a rule
is carried out after a condensation reaction of the corresponding cyanuric halides.

The dye mixtures according to the invention comprising in each case at least one
compound of the formulae (1) and (2) can be prepared by simply mixing together the
individual componenté which have been prepared separately beforehand. However, a
preferred process for the preparation of the dye mixtures according to the invention
comprises first reacting 1 molar equivalent of a compound of the formula (12) with about 1

molar equivalent of a halotriazine of the formula (15a) and 0.5 to 1 molar equivalent of a
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diamine of the formula (13) to give a mixture comprising a compound of the formula (1) and
a compound of the formula

ik o
D—N——(/N\”—N—B—NH (16)
Na N )
h

X

An amount of the reaction product of the compounds of the formulae (14) and (15b)
corresponding to the content of compound of the formula (16) is then added to the reaction
mixture, which is subjected to a condensation reaction, and the dye mixture according to the
invention is thus produced.

The dye mixtures according to the invention and the dyes according to the invention are
fibre-reactive. Fibre-reactive compounds are to be understood as meaning those which are
capable of reacting with the hydroxyl groups of cellulose, the amino, carboxyl, hydroxyl or
thiol groups in wool and silk, or with the amino and, where appropriate, with the carboxyl
groups of synthetic polyamides to form covalent chemical bonds.

The dye mixtures according to the invention and the dyes according to the invention are
suitable for dyeing and printing widely varying materials, such as fibre materials containing
hydroxyl groups or nitrogen. Examples which may be mentioned 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 naturally occurring cellulosic fibres,
such as cotton, linen and hemp, as well as cellulose and regenerated cellulose. The dye
mixtures according to the invention and the dyes according to the invention are also
suitable for dyeing or printing fibres containing hydroxyl groups which are contained in
blend fabrics, for example mixtures of cotton with polyester fibres or polyamide fibres. The
dye mixtures according to the invention and the dyes according to the invention are
particularly suitable for dyeing or printing celluiosic fibre materials. They can furthermore be
used for dyeing or printing naturally occurring or synthetic polyamide fibre materials.
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The dye mixtures according to the invention and the dyes according to the invention can be
applied to the fibre material and fixed to 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 process, in which the goods are impregnated with
aqueous dye solutions, which may contain salts, and, after an alkali treatment or in the
presence of alkali, the dyes are fixed, if appropriate under the action of heat or by storage
at room temperature for several hours. After the 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, and in particular the dye mixtures according to the
invention, are distinguished by a high reactivity, good fixing power and a very good build-up
capacity. They can therefore be employed 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 the degree of fixing being remarkably low, i.e. the
soaping loss is very low. The dyes according to the invention, and in particular the dye
mixtures according to the invention, are also particularly suitable for printing, especially on
cotton, but 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, and in particular
those produced with the dye mixtures 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. The temperatures are stated in
degrees Celsius, parts are parts by weight and the percentage data are based on
percentages by weight, unless noted otherwise. Parts by weight bear the same relation to
parts by volume as the kilogram to the litre.
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Preparation of the compounds of the formula (2

Example 1: 11 parts of cyanuric chloride are stirred in 50 parts of water, with the addition of
a wetting agent and 5 parts of disodium hydrogen phosphate, at a temperature of about

0°C. A neutral solution of 40 parts of the aminoazo compound of the formula

CH,
H,NOC N=—N NH,
e
I j@ (101)
0 N OH HO,S
CH,CH,

in 400 parts of water is added dropwise, during which the pH is kept constant at 4.5 by
addition of aqueous sodium hydroxide solution. When the condensation reaction has
ended, the primary condensation product of cyanutric chloride and the aminoazo compound
of the formula (101) is obtained as an aqueous solution (solution 1).

19 parts of cyanuric chloride are stirred in 50 parts of water, with the addition of a wetting
agent and 5 parts of disodium hydrogen phosphate, at a temperature of about 0°C. A
neutral solution of 17 parts of 2-aminobenzenesulfonic acid in 170 parts of water is added
dropwise, during which the pH is kept at 4.5 by addition of aqueous sodium hydroxide
solution. The resulting solution of the condensation product of cyanuric chloride and
2-aminobenzenesulfonic acid is added dropwise to a neutral solution of 6 parts of ethane-
1,2-diamine in 30 parts of water such that the pH does not exceed 6. This pH is kept
constant by addition of aqueous sodium hydroxide solution until the condensation reaction
is complete, and towards the end of the reaction, the reaction solution is heated to 40°C.
The condensation product of the formula

L
N“ °N
IS oz
H,N—(H,C);—HN N NH
- SO,H

is obtained as an aqueous solution (solution 2).
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Solution 1 prepared above is added to solution 2 and the pH is increased to a value of 8.5.
This is kept constant by addition of aqueous sodium hydroxide solution until the
condensation reaction has ended. The reaction solution is freed from inorganic salts by
dialysis and evaporated. The dye of the formula

Cl Cl

N)\N NJ\N

CH,
H,NOC =N J P g /lk
& NH N7 THN—(H,C);—HN" N7 NH
SO,H
07 N s

OH HO,
CH.CH,

which dyes cellulose in a brilliant yellow shade with good all-round fastness propetrties, is
obtained.

Example 2: 14 parts of cyanuric fluoride are added dropwise to a neutral solution of 40
parts of the compound of the formula (101) and 5 parts of disodium hydrogen phosphate in
400 parts of water at a temperature of <2°C, and the pH is kept constant by addition of
aqueous sodium hydroxide solution. When the condensation reaction has ended, the
primary condensation product of cyanuric fluoride and the aminoazo compound of the
formula (101) is obtained as an aqueous solution (solution 3).

14 parts of cyanuric fluoride are added dropwise to a neutral solution of 17 parts of
2_-aminobenzenesulfonic acid and 5 parts of disodium hydrogen phosphate in 170 parts of
water at a temperature of <2°C, and the pH is kept constant by addition of aqueous sodium
hydroxide solution. A neutral solution of 6 parts of ethane-1,2-diamine in 30 parts of water is
added dropwise to the resulting solution of the condensation product of cyanuric fluoride
and 2-aminobenzenesulfonic acid such that the pH does not exceed 6. This pH is kept
constant by addition of aqueous sodium hydroxide solution until the condensation reaction
is complete, and towards the end of the reaction, the reaction solution is heated to 40°C.
The condensation product of the formula
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F

N)\|N (201)
HZN—(Hzc)é——HN)\\N)\NH
SOH

is obtained as an aqueous solution (solution 4).

Solution 3 prepared above is added to solution 4 and the pH is increased to a value of 8.5.
This is kept constant by addition of aqueous sodium hydroxide solution until the
condensation reaction has ended. The reaction solution is freed from inorganic salts by
dialysis and evaporated. The dye of the formula

F F
W A
N

NP N
H,NOG N==N < M A
NH N” THN—(H,C)—HN" N7 SnH
SOH

OH HO
CHZCHs

which dyes cellulose in a brilliant yellow shade with good all-round fastness properties, is
obtained.

Example 3: Solution 1 prepared according to Example 1 is added to solution 4 prepared
according to Example 2 and the pH is increased to a value of 8.5. This is kept constant by
addition of aqueous sodium hydroxide solution until the condensation reaction has ended.
The reaction solution is freed from inorganic salts by dialysis and evaporated. The dye of

the formula

Cl

XL X
CH, N“ °N NZ N
e, [ = L g
& \/©—NH N” “HN—(H,C);—HN" N7 NH
. SO.H
O™ "N "OH Hogs ?
CH,CH,

which dyes cellulose in a brilliant yellow shade with good all-round fastness properties, is
obtained.
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Example 4: Solution 3 prepared according to Example 2 is added to solution 2 prepared
according to Example 1 and the pH is increased to a value of 8.5. This is kept constant by
addition of aqueous sodium hydroxide solution until the condensation reaction has ended.

The reaction solution is freed from inorganic salts by dialysis and evaporated. The dye of
the formula

j\
H,NOC N=——N N /”\ )
NH N HN—(H,C);—HN N NH

OH HO
CHZCHS

which dyes cellulose in a brilliant yellow shade with good all-round fastness properties, is
obtained.

Example 4a: 14 parts of cyanuric fluoride are added dropwise to a neutral solution of 40
parts of the compound of the formula 101 and 5 parts of disodium hydrogen phosphate in
400 parts of water at a temperature of <2°C, and the pH is kept constant by addition of
aqueous sodium hydroxide solution. A neutral solution of & parts of ethane-1,2-diamine in
30 parts of water is added dropwise to the solution of the primary condensation product of
cyanuric fluoride and the aminoazo compound of the formula (101) such that the pH does
not exceed 6. This pH is kept constant by addition of aqueous sodium hydroxide solution

until the condensation reaction is complete. The condensation product of the formula

F
N/*N

CH,
H,NOC N==N < M
3 UNH N HN— (H,C)—NH,
o- N OH HO,S
CH,CH,

is obtained as an aqueous solution (solution 5).
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19 parts of cyanuric chloride are stirred in 50 parts of water, with the addition of a wetting
agent and 5 parts of disodium hydrogen phosphate, at a temperature of about 0°C. A
neutral solution of 17 parts of 2-aminobenzenesulfonic acid in 170 parts of water is added
dropwise, during which the pH is kept at 4.5 by addition of aqueous sodium hydroxide
solution, until the reaction is complete (solution 6).

Solution 5 is added to solution 6 and the pH is increased to a value of 8.5. This is kept
constant by addition of aqueous sodium hydroxide solution, until the condensation reaction
has ended. The reaction solution is freed from inorganic salts by dialysis and evaporated.
The dye according to Example 4 is obtained in a comparable yield and quality.

Examples 4b-4u: The following reactive dyes can be prepared by a process analogous to
that described in Examples 1-4a.

a
HO,S so |
o g
> NH _N NH
N=N [N\
O
N& N
0 ~N" oH T
k cl
SOH a
=N PY
SN
4c N NHJ\\N/kNH’\/NH ,NWNH © yellow
SOH Na N
07w, Y

isgpesty
4d o HO,S NH \NJ\ i NN NH@ orange
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4e

H SO.H

SO,
N

4f

o]
z.
53
S w
2 =z
O H
o
v, -4
o} HI
oz
N
o\V
[@)]
g

navy blue

blue

SO,H
NH ©

HO,S

4h
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4

4k

4|

4m
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- h/ @ blue

0 NH,
al
HO,S
¥ NJ\ SOH
S WS
HO,S < l & WN/ yellow

HO,S SOH
0”7 "NH,
golden yellow
SOH OH )F\
N=N
N7 N OH SO,H
«k\ J\ NH _N. _NH
HO,S NH “N” "NH z \”/ orange
SO,H Nﬁ/N
F
SO,H
HO,S NH N NH N.__NH
" ‘e
O I e
e g
cl a



4n

40

4p

4q

4r

2
I I I SOH
SOH blue
N NH\></NH N

SOH |\/o OH NH__N. _NH NH __N.__NH
‘e e
11/\ \‘Nr N& \IN(
T T
a cl
brown

HO/\‘ SOH

soft 04 NH _N_ _NH N_ _N. _NH
\/\/
| | OO 1 g “OO orange
N=N NYN Na N g

a a
golden yellow

SO,H HO/\‘

HO,S NH__N.__NH__~_N.__N._ NH

’a ’d

SN AL ARt ¢S S

- N N ~

N=N Y Y 57N soH

SO,H OH al cl 0o

scarlet
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SOH HO
o HO,S NH _N._ _NH N_ _N_ _NH
- 3 N
Y
4s N=N Y Y 0,0
a l ’s. .SO.H
SO,H OH O NE NI NN s
orange
SO,H
HO,S O O SOH
N=N HO
OH NH N NH_~_ N _N._NH_~

navy blue

Preparation of the dye mixtures

Example 5: 11 parts of cyanuric chloride are stirred in 50 parts of water, with the addition of
a wetting agent and 5 parts of disodium hydrogen phosphate, at a temperature of about
0°C. A neutral solution of 40 parts of the aminoazo compound of the formula (101) defined
in Example 1 in 400 parts of water is added dropwise, during which the pH is kept at 4.5 by
addition of aqueous sodium hydroxide solution. When the condensation reaction is
complete, a neutral solution of 4.5 parts of ethane-1,2-diamine in 30 parts of water is added
dropwise such that the pH does not exceed 8.5. This pH is kept constant by addition of
aqueous sodium hydrbxide solution until the condensation reaction is complete, and, at the

end of the reaction, the reaction mixture is heated to 40°C. The condensation product of the
formula
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L
CH N“ °N
H,NOC ’ N=——=N J\
5 -_— "
& \/©—NH N” THN—(H,C);—NH,
o) |}1 OH HO,S
CH,CH,

is obtained as an aqueous solution (solution 7).

Solution 7 prepared above is added to half the amount of solution 6 prepared according to
Example (4a) and the pH is increased to a value of 8.5. This is kept constant by addition of
aqueous sodium hydroxide solution until the condensation reaction has ended. The reaction
solution is freed from inorganic salts by dialysis and evaporated. A dye mixture comprising
the compounds of the formulae

)Cl it
N’ N)\N
H,NOC N—N Sy s I
HN—(HZC)rHN N~ NH
SOH
OH HO
CHZCHa
j’l X
and N/ NZ N SOH
H,NOC N——N S o CH,
N HN—(H,C)—HN” SN” “NH =N CONH,
=N
OH HO |
CH CH, Ho” N Yo
CH,CH,

which dyes cellulose in a brilliant yellow shade with good all-round fastness properties, is
obtained.

Example 6: 7 parts of cyanuric fluoride are added dropwise to a neutral solution of 8.5 parts
of 2-aminobenzenesulfonic acid and 2.5 parts of disodium hydrogen phosphate in 85 parts

of water at a temperature of <2°C and the pH is kept constant by addition of aqueous
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sodium hydroxide solution. The primary condensation product of cyanuric fluoride and 2-

aminobenzenesulfonic acid is obtained as an aqueous solution (solution 8).

Solution 7 prepared according to Example 5 is added to solution 8 and the pH is increased
to a value of 8.5. This is kept constant by addition of aqueous sodium hydroxide solution
until the condensation reaction has ended. The reaction solution is freed from inorganic

salts by dialysis and evaporated. A dye mixture comprising the compounds of the formulae

e A

NZ N
H,NOC N==N < <
NH N™ THN—(H,C);—HN” N7 NH
SOH

OH HO
CHZCHs

Ci

ol 3N

NZN SOH
HNOC N=N N A T o,
NH N HN—(H,C)—HN" N i N=N CONH,
N
|
HO" N "o

OH HO

&u ,CH, )
CH,CH,

which dyes cellulose in a brilliant yellow shade with good all-round fastness propetties, is
obtained.

Example 7: 14 parts of cyanuric fluoride are added dropwise to a neutral solution of 40
parts of the compound of the formula (101) and 5 parts of disodium hydrogen phosphate in
400 parts of water at a temperature of <2°C, and the pH is kept constant by addition of
aqueous sodium hydroxide solution. A neutral solution of 4.5 parts of ethane-1,2-diamine in
30 parts of water is added dropwise to the solution of the primary condensation product of
cyanuric fluoride and the aminoazo compound of the formula (101) such that the pH does

not exceed 8.5. This pH is kept constant by addition of aqueous sodium hydroxide solution
until the condensation reaction is complete (solution 9).

Solution 9 obtained above is added to half the amount of solution 6 prepared according to
Example (4a) and the pH is increased to a value of 8.5. This is kept constant by addition of
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aqueous sodium hydroxide solution until the condensation reaction has ended. The reaction
solution is freed from inorganic salts by dialysis and evaporated. A dye mixture comprising
the compounds of the formulae

F Cl
L, L,

3
H,NOC N=N < M «
NH N” THN—(H,0)—HN" N7 N

SO,H
OH HO

CHZCHS

N N SOH
3
H,NOC S ~ /l\ CH,
N HN—(H,C);—HN N=Nj\)\/\(CONH2
N

OH HO _ I
CHZCHs HO" N "o
CH,CH,

which dyes cellulose in a brilliant yellow shade with good all-round fastness propetties, is
obtained.

Example 8: Solution 9 obtained according to Example 7 is added to solution 8 according to
Example 6 and the pH is increased to a value of 8.5. This is kept constant by addition of
aqueous sodium hydroxide solution until the condensation reaction has ended. The reaction
solution is freed from inorganic salts by dialysis and evaporated. A dye mixture comprising
the compounds of the formulae

F
CH, NékN
N

)F\
I N °N
H,NOC N=—N o |

g jQYNH N)\”N—W C);—HN NJ\NH
l 2772
SO.H
o) T OH HO,S 8

CH,CH,
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£ F
CH, NJ\N N)\N

SOH
H,NOC N==N < Mo . CH,
2 I)—NH N” THN—(H,C)—HN" N7 pH N=N CONH,
N
s [

02 N" TOH Ho,

CH,CH, HO® N "o
CH,CH,

which dyes cellulose in a brilliant yellow shade with good all-round fastness propetties, is
obtained.

Examples 9-16[: The process described in Examples 5-8 is repeated, using an equivalent
amount of the chromophores containing amino groups listed in the following table, instead
of the compound of the formula (101), and the corresponding triazine compound.
Analogous dye mixtures comprising the compounds of the formulae

i Cl

N °N NZ IN and

N N

X
D—NH N HN—(H,C);—HN N NH—D

Cl cl

NJ\N NJ\N
D—NH N7 THN—H,C),—HN" N7 Sny

SO,H
in which D is as defined in the table, are obtained.
Example No. D-NH. Shade on cotion

yellow
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HO,S

HO,S-H,C N=N N
9a M | H2 yellow

9b = | yellow

SO,H

10 )v;j_ yellow

SO,H NHCONH,

N=N
11 O‘ orange
H.CO

OH NH,

N=N
S ae U
HZC_HC—OS

SO H
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SO, H SO,H SO, H
CO0 o
\C/
N/ ‘{
HO,S Il SOH
14 N\ N blue
C/
O NH,
SOsH
Hy SO,H
15 blue

NH, OH

. N= N*N N :
16 navy blue
H,C=HC-0, s s8 N, MEYY

T



16a

16b

16¢

16d

16e

HC—BrC—C HN :
- OO

navy

navy

navy

navy

navy
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H,C=BrC— C—HN

16f j@( j“i navy
NH,
HO,S SOH \
\O/‘\s’ HO,S
\©\ NH, OH ¢
169 N"NN“N NH, navy
HO,S SO,H \

X9 SO on M,
16h N red
N9

HO,S 4
SOH
_ OH NH,
16i z red
H,C=BIC—C-NH N” O‘
0 HO,S SO.H
HO,S SO.H
_ OH NH,
16 red

N
H,C=BrC—C-NH N O‘
o SO.H
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H,C=BrC—C—NH SOH

i OH NH
16k ° @ N : red
v ‘
HO,S SO,H

H,C=BrC—C—NY SOH

! OH NH
16l o Di \ 2 red
s )
HO,S SOH

In examples 15 and 16-16g, the arrow in each case indicates the amino group D-NH; which
undergoes condensation with the halotriazine.

Examples 17-23: The process described in Examples 5-8 is repeated, using an equivalent
amount of the diamines and chromophores containing amino groups listed in the following
table, instead of ethane-1,2-diamine and the compound of the formula (101), and the
corresponding halotriazine compound. Analogous dye mixtures comprising the compounds
of the formulae

and

R, R, SOH

in which B, D, Rs, R3 and X are as defined in the table, are obtained.



Example No.

17

18

19

20

21

Cl

Cl
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H(R,)N-B-N(Rgs)}H

CH,
HO,S-H,C N=—N NH,
2 \/©/ HoN-CH(CHg)-CHz-NH,
(o) N OH HO,S

CH,CH,

SO,H N=N
: N=N" ::
HO,S

SO, H

B o,

SOH

O NH,
LT

SO,H

NHCONH,

H,N-(CHz)s-NH,
NH,

CH,CH,OH
NH,
H,N

T
5
Z

NH,
H,C CH,

“HC™ CH,
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HOSS  HoH,C),-0 OH NH,

N==N
22 Cl O‘ H,N v NH,
H,C™ CH,
N=N SOH SOH
SOH CH,
SOH OH AN

29 cl N=N H,N TH

_ “ HO-(H,C),

SOH NH,

Examples 24-28: The process described in Examples 5-8 is repeated, using an equivalent

amount of the amines, diamines and chromophores containing amino groups listed in the
following table, instead of ethane-1,2-diamine, the compound of the formula (101) and

2-aminobenzenesulfonic acid. Analogous dye mixtures comprising the compounds of the

formulae
L I
N "N NJ\N
S J\ « J\ and
D—NH N T_B—IT N NH—D
R, R,
B i
NZ IN NZ N
|
g
D—NH N/l\r}l——s*r;l/l\\N/l\v
R, Ry

in which B, D, R;, Rz and V are as defined in the table, are obtained.

Ex. No. D-NH, H(R,N-B-N(Rs)H V-H

SOH

SOH H,N

N=N
24 N N, O‘
N NH, HC  CH,

HO,S  NHCONH,
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SOH OH H,N
N=N
= oy K
SOH NH, HO-HLh  Ho,80-(H,0),0,8
SOH ?
H,N
SOH OH
26 OO HN o ']'C)H (H,0)5~HN-OC
obH, sd.H W 2h S0,-(CH,),-0SOH
SOH 2
SOH OH NH,
N=N H N/\/\NH
27 2 | NH,-CH,CH,-SOH
HO-(H,C),
SOH SOH
HO,S
NH, OH
28 O‘ I, N NH  NH,CH,CH,SOH
§0,CH=CH, 55 H SOH I 2 HO-(H,C),

Dyeing instructions 1 2 parts of the dye obtained according to Example 2 are dissolved in
400 parts of water; 1500 parts of a solution which comprises 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 comprises 16 g of sodium hydroxide and 20 g of
calcined sodium carbonate per litre are added. The temperature of the dyebath is kept at
40°C for a further 45 minutes. The dyed goods are then rinsed, soaped at the boil with a
nonionic detergent for a quarter of an hour, rinsed again and dried.

Dveing instructions |l 2 parts of the reactive dye obtained according to Example 2 are
dissolved in 400 parts of water; 1500 parts of a solution which comprises 53 g of sodium
chloride per litre are added. 100 parts of a cotton fabric are introduced into this dyebath at
35°C. After 20 minutes, 100 parts of a solution which comprises 16 g of sodium hydroxide
and 20 g of calcined sodium carbonate per litre are added. The temperature of the dyebath
is kept at 35°C for a further 15 minutes. The temperature is then increased to 60°C in the
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course of 20 minutes. The temperature is kept at 60°C for a further 35 minutes. The goods
are then rinsed, soaped at the boil with a nonionic detergent for a quarter of an hour, rinsed
again and dried.

Dyeing instructions IlI 8 parts of the reactive dye mixture obtained according to Example 8

are dissolved in 400 parts of water; 1400 parts of a solution which comprises 100 g of
sodium sulfate per litre are added. 100 parts of a cotton fabric are introduced into this
dyebath at 25°C. After 10 minutes, 200 parts of a solution which comprises 150 g of
trisodium phosphate per litre are added. The temperature of the dyebath is then increased
to 60°C in the course of 10 minutes. The temperature is kept at 60°C for a further 80
minutes. The goods are then rinsed, soaped at the boil with a nonionic detergent for a
quarter of an hour, rinsed again and dried.

Dyeing instructions 1V 4 parts of the reactive dye obtained according to Example 1 are

dissolved in 50 parts of water. 50 parts of a solution which comprises 5 g of sodium
hydroxide and 20 g of calcined sodium carbonate per litre are added. A cotton fabric is
padded with the resulting solution such that it increases by 70% of its weight, and is then
wound up on a beam. The cotton fabric is stored in this way at room temperature for 3
hours. The dyed goods are then rinsed, soaped at the boil with a nonionic detergent for a
quarter of an hour, rinsed again and dried.

Dyeing instructions V 6 parts of the reactive dye mixture obtained according to Example 5

are dissolved in 50 parts of water. 50 parts of a solution which comprises 16 g of sodium
hydroxide and 0.04 litre of water-glass (38°bé) per litre are added. A cotton fabric is padded
with the resulting solution such that it increases by 70% of its weight, and is then wound up
oh a beam. The cotton fabric is stored in this way at room temperature for 10 hours. The
dyed goods are then rinsed, soaped at the boil with a nonionic detergent for a quarter of an
hour, rinsed again and dried.

Dyeing instructions VI 2 parts of the reactive dye mixture obtained according to Example 5
are dissolved in 100 parts of water with the addition of 0.5 part of sodium m-

nitrobenzenesulfonate. A cotton fabric is impregnated with the resulting solution such that it
increases by 75% of its weight, and is then dried. The fabric is then impregnated with a

solution, heated to 20°C, which comprises 4 g of sodium hydroxide and 300 g of sodium
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chioride per litre, and squeezed off to a weight increase of 75%, and the dyeing is steamed
at 100 to 102°C for 30 seconds, rinsed, soaped in a 0.3% boiling solution of a nonionic

detergent for a quarter of an hour, rinsed and dried.

Dyeing instructions VIl 0.1 part of dye mixture according to Example 8 is dissolved in 200
parts of demineralized water, and 0.5 part of Glauber's salt, 0.1 part of a levelling agent and
0.5 part of sodium acetate are added. The mixture is then brought to pH 5.5 with 80% acetic
acid. The dyebath is heated at 50°C for 10 minutes and 10 parts of a woolen fabric are then
added. The bath is heated to 100°C in the course of about 50 minutes and dyeing is carried
out at this temperature for 60 minutes. The bath is then allowed to cool to 80°C and the
dyed goods are removed. The woolen fabric is rinsed with hot and cold water and
subsequently spun and dried. A brilliant yellow dyeing which has very good light and wet
fastness properties is obtained.

Printing instructions | 3 parts of the reactive dye obtained according to Example 1 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 hydrogencarbonate. 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.

Printing instructions Il 5 parts of the reactive dye mixture obtained according to Example 5
are sprinkled, with rapid stirring, into 100 parts of a stock thickener comprising 50 parts of
5% sodium alginate thickener, 36.5 parts of water, 10 parts of urea, 1 part of sodium

m-nitrobenzenesulfonate and 2.5 parts of sodium hydrogencarbonate. A cotton fabric is
printed with the printing paste thus obtained, the stability of which meets industrial
requirements, and dried, and the resulting printed material is steamed in saturated steam at
102°C for 8 minutes. The printed fabric is then rinsed, soaped at the boil, if appropriate, and
rinsed again, and then dried.
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WHAT IS CLAIMED IS:

1. A dye mixture comprising at least one compound of the formula

B R T'

R 3
TN T N
T e
NS =
T T

X X

in which

D is the radical of a monoazo, polyazo, metal complex azo, anthraquinone, phthalocyanine,
formazan or dioxazine chromophore,

Rj, Rz and R; independently of one another are each hydrogen or unsubstituted or
substituted C4-Cegalkyl,

X is fluorine, chiorine, bromine, 3-carboxypyridin-1-yl or 3-carbamoylpyridin-1-yl, and

B is an organic bridge member,

and at least one compound of the formula

R R R,
o T
D—N——N,// jIN——N—B~N—N|( \jN——v )
NS ~Z
Y )

X

in which

B, D, Ry, Ry, Rz and X are as defined above,

X1 independently is as defined for X,

V is a non-reactive radical selected from the group consisting of hydroxyl, C,-Cjalkoxy,
phenoxy, Ci-Caalkylthio, morpholino and substituted or unsubstituted amino, or is a reactive
radical of the formula



A

Flu
——||\1—a|k—soz—v (3a)
RS
—tl\l—alk—E——aIk’—-SO,,j—Y (3b)
RS
— ll\l—arylene——— SO—Y (3c)
Re

——-T—arylene—(alk)t—CONH—alk’—SO,;Y (3d)
R

6

— T—arylene—o - alk-CONH—alk'—S0O; Y (3e)

RG
N  N—alk-SO;—Y (31) or
—_— —_— - 5=
_/ =
— ?1——--ary|ene——-NHCO—Y1 (39),
R

R. is hydrogen, hydroxyl, sulfo, sulfato, carboxyl, cyano, halogen, C-Calkoxycarbonyl,
carbamoy! or a group -SO5-Y,
Rs is hydrogen, C;-Caalkyl which is unsubstituted or substituted by hydroxyl, sulfo, sulfato,

. R . . . .
carboxyl or cyano, or a radical |4 , in which R, is as defined above,
' —alk—S0;—Y
Rs is hydrogen or C¢-Caalkyl,

alk and alk’ independently of one another are each C,-Cealkylene,
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arylene is a phenylene or naphthylene radical which is unsubstituted or substituted by sulfo,
carboxyl, hydroxyl, C4-Csalkyl, C4-Caalkoxy or halogen,

Y is vinyl or a radical -CH»-CHz-U and

U is a leaving group,

Y, is a group -CHZ-CH,Z or -CZ=CH; in which

Z is chlorine or bromine,

E is a radical -O- or -NRg-, in which

Rs is as defined above, and

tis the number O or 1,

and in which the compounds of the formulae (1) and (2) each contain at least one sulfo
group.

2. A dye mixture according to claim 1, wherein

R, R» and Rs independently of one another are each hydrogen or C-Cjalkyl which is
unsubstituted or substituted by hydroxyl, and preferably hydrogen, methyl, ethyl or
hydroxyethyl.

3. A dye mixture according to claim 1 or 2, wherein
B is straight-chain or branched C»-Ciqalkylene which is unsubstituted or substituted by
hydroxyl, sulfo or sulfato or interrupted by -O-, -NH- or -N(CHs)-.

4. A dye mixture according to any one of claims 1 to 3, wherein
B is straight-chain or branched C,-Csalkylene, which is unsubstituted and uninterrupted or
substituted by hydroxyl or interrupted by -O-.

5. A dye mixture according to any one of claims 1 to 4, wherein
B is straight-chain or branched C>-Cealkylene.

6. A dye mixture according to any one of claims 1 to 5, wherein

X and X; independently of one another are each chiorine or fluorine.

7. A dye mixture according to any one of claims 1 to 6, wherein
V is hydroxyl, C4-Caalkoxy, morpholino or amino; N-C4-Csalkylamino or N,N-di-

C;-Caalkylamino, which is unsubstituted or substituted in the alkyl moiety by sulfo, sulfato,
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hydroxyl, carboxyl or phenyl, or cyclohexylamino; phenylamino or naphthylamino which is
unsubstituted or substituted in the phenyl or naphthyl moiety by C-Caalkyl, C+-Caalkoxy,
amino, C,-Csalkanoylamino, carboxyl, sulfo or halogen, N-C1-Csalkyl-N-phenylamino which
is unsubstituted or substituted in the alkyl moiety by sulfo, sulfato, hydroxyl, carboxyi or
phenyl and/or in the phenyl moiety by Cs-Cjalkyl, C4-Cialkoxy, amino, C»-Csalkanoylamino,
carboxyl, sulfo or halogen, or a reactive radical of the formula

_ NH& (3c’) or

(SOzH)o~4

CONH-(CH,),--S0,-Y

X

(SOzH)y~

in which

Y is as defined in claim 1.

8. A dye mixture according to any one of claims 1 to 7, wherein

V is amino, N-C;-C.alkylamino which is unsubstituted or substituted by hydroxyl, sulfo or
sulfato, phenylamino which is substituted by 1 or 2 identical or different substituents
selected from the group consisting of sulfo,methyl and methoxy, 2-naphthylamino which is
substituted by 1 to 3 sulfo groups, or a fibre-reactive radical of the formula (3c’) or (3d’)
defined in claim 7, in which Y is vinyl or B-sulfatoethyl.

9. A dye mixture according to any one of claims 1 to 8, wherein
D is a chromophore radical of the formula

(Ra)o's HO
~N=N OO (8a),
HO,S

in which
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(Re)o-s is O to 3 identical or different substituents selected from the group consisting of

C;-Caalkyl, C1-Caalkoxy, halogen, carboxyl and sulfo,

(Rs) 03 HO

N=N
o
HO,S /(

SOgH

in which

(Rs)o-z is as defined above,

(Relos HO NH—CO—Q
wee e
HO,S _/<
SOgH

in which

(Rs)o-3 is as defined above,

HO
= N
(HO,8) . N=N C@ (8d),
1-3 NS ~
HO,S

(R9)0'4
~ N (8e),

(Ro)o-a is O to 4 identical or different substituents selected from the group consisting of

in which

halogen, nitro, cyano, trifluoromethyl, sulfamoyl, carbamoyl, C4-C,alkyl, C1-Csalkoxy, amino,
acetylamino, ureido, hydroxyl, carboxyl, sulfomethyl and suilfo,
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HO
il
(H03$)1 N=N OO | &,

HO,S

SO,H

(SO;H)o_s HO
N=N (89),
NHR,,
HO,S

R1o is C1-Caalkanoyl, benzoyl or a halotriazinyl radical of the formula

N
EYON
3 ~ als
h

X,

V, independently is as defined for V in claim 1

in which

Xz independently is as defined for X in claim 1 and
Ry’ independently is as defined for Rs.in claim 1,

(SO0,
HO NHR,,
HO,S /<
SO,H

in which

Ry is C1-Caalkanoyl, benzoyl or a halotriazinyl radical of the formula (5g) defined above,
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(RH)O 3
(SO4H)o
—N

(R11)o-3 is O - 3 identical or different substituents selected from the group consisting of

in which

C-Caalkyl, C4-C,alkoxy, halogen, carboxyl and sulfo,

(Ry4)o7s
(SOH)s2 HO
=N
CH,,COOH
in which
(R11)o~3 is as defined above,
(SOH)—n

o

Ry

in which
Riz2 and Ry4 independently of one another are hydrogen, C4-C,alkyl or phenyl, and
Ri3 is hydrogen, cyano, carbamoyl or sulfomethyl,

(R15)0 2

0,5
SO H

in which
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(Ris)o~2 is O to 2 identical or different substituents selected from the group consisting of Cs-
C,alkyl, C-Cjalkoxy, halogen, carboxyl and sulfo; and

Y is as defined above,

(Flielos HO NH-CO—Q
Ai%ﬂlh‘l .
Y-0,8 Ho.S ~/\'

SOH

in which

(Rig)o-2 is O to 2 identical or different substituents selected from the group consisting of C,-
Caalkyl, C-Csalkoxy, halogen, carboxyl and sulfo; and

Y is as defined in claim 1,

| NzNQ
T
(8n) or

(Ro)o-
(RB)O-S (Rs,)o'a s
OH
B
N=— N—-@ ’ (80) or

(Ryy)
(Ra)o'a (Rs’)o's e

N=N \ / N=N

(Rs)o‘a \ / (Rg)o'a . (8p) or




(Rgdo~s GOt Ryl (Relos

in which

(Rs)o-a: (Re)o-s @and Y are each as defined above and

(Rg")o-3 is O to 3 identical or different substituents selected from the group consisting of
C4-Caalkyl, C4-C,alkoxy, halogen, carboxyl, sulfo, Cs-Cshydroxyalkoxy and
C,-C,sulfatoalkoxy,

(SOzH),

%i :0 ooc jf
N
Lll
\C//
(8r) or
(SO5H)o4
COO (o)
\ /
(Ho sh?@ /Cu\
I
N I (SOH)s (8s),
N7
(SO;H)o,

in which

the benzene nuclei contain no further substituents or are further substituted by C+-Caalkyl,
C,-Csalkoxy, C-Csalkylsulfonyl, halogen or carboxyl,



-54- A RO O
* [ L ] § *

SOy N—A— ),

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 -NR7R7’;

Ry7 and Ry7' independently of one another are hydrogen or C-C,alkyl which is unsubstituted
or substituted by hydroxyl or sulfo;

Ris is hydrogen or C;-Csalkyl;

A is a phenylene radical which is unsubstituted or substituted by C1-C,alkyl, halogen,
carboxyl or sulfo, or a Cx-Csalkylene radical; and

kis 1to0 3,
(HO,S) (SO, H)
(Y-O S) (SO, Y)
in which

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

r, s, v and V' independently of one another are each the number 0 or 1 and

Y is as defined above, or

NH,
SOH
998 (o
O NH—G—

in which
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G is a phenylene radical which is unsubstituted or substituted by C;-Csalkyl, C4-Caalkoxy,

halogen, carboxyl or sulfo or a cycohexylene, phenylenemethylene or C,-Cgalkylene radical.

10. A dye mixture according to any one of claims 1 to 9, wherein
D is a chromophore radical of the formula (8a), (8b), (8f), (8g), (8h), (8k), (8l), (8n), (80),
(8p), (89), (8r), (8s) or (11) defined in claim 9.

11. A dye mixture according to claim 1, comprising in each case at least one compound of
the formulae (1) and (2), in which

D is a chromophore radical of the formula (8a) to (8s), (9), (10) or (11) defined in claim 9,
B is straight-chain or branched C»-C1.alkylene, which is unsubstituted or substituted by
hydroxyl, sulfo or sulfato or interrupted by -O-, -NH- or -N(CHs)-,

R1, Rz and R; independently of one another are each hydrogen or C,-C,alkyl which is
unsubstituted or substituted by hydroxyl,

X and X independently of one another are each fluorine or chlorine and

V is hydroxyl, C4-C,alkoxy, morpholino, amino; N-C,-C,alkylamino or N,N-di-
C;-Caalkylamino, which is unsubstituted or substituted in the alkyl moiety by sulfo, sulfato,
hydroxyl, carboxyl or phenyl, or cyclohexylamino; phenylamino or naphthylamino which is
unsubstituted or substituted in the phenyl or napthyl moiety by C,-Cjalkyl, C1-C,alkoxy,
amino, C,-C,alkanoylamino, carboxyl, sulfo or halogen, N-C,-C,alkyl-N-phenylamino which
is unsubstituted or substituted in the alkyl moiety by sulfo, sulfato, hydroxyl, carboxyl or
phenyl and/or substituted in the phenyl moiety by C;-Cjalkyl, C,-C4alkoxy, amino,
C2-C,alkanoylamino, carboxyl, sulfo or halogen, or a reactive radical of the formula (3¢’) or
(3d’) defined in claim 7.

12. A dye mixture according to claim 1, comprising in each case at least one compound of
the formulae (1) and (2) in a weight ratio of 10:90 to 90:10, in which

D is a chromophore radical of the formula (8a), (8b), (8f), (8g), (8h), (8k), (81), (8n), (80),
(8p), (8q), (8r), (8s) or (11) defined in claim 9,

B is straight-chain or branched C>-Cgalkylene,

Ri, Rz and Rs independently of one another are each hydrogen, methyl, ethyl or
hydroxyethyl,

X and X; independently of one another are each fluorine or chlorine and
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V is amino, N-C;-Coalkylamino which is unsubstituted or substituted by hydroxyl, sulfo or
sulfato, phenylamino which is substituted by 1 or 2 identical or different substituents
selected from the group consisting of sulfo, methyl and methoxy, 2-naphthylamino which is
substituted by 1 to 3 sulfo groups or a fibre-reactive radical of the formula (3c') or (3d’)
defined in claim 7.

13. A process for the preparation of a dye mixture according to claim 1, which comprises
first reacting 1 molar equivalent of a compound of the formula

D - NH - Ry (12)
with about 1 molar equivalent of a halotriazine of the formula

X N X
\N(/\ \IN( (15a)
e

X

and 0.5 to 1 molar equivalent of a diamine of the formula

R2-HN-B-NH-R; (13)
to give a mixture comprising a compound of the formula (1) defined in claim 1 and a
compound of the formula

1
———r/ \l— —B—NH
I (16)
Y
X
and reacting the compound of the formula (16) contained in the mixture with the reaction

product of the compounds of the formulae
V-H (14) and

Na N (15b).
T
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14. The use of a dye mixture according to any one of claims 1 to 12 for dyeing or printing
fibre materials containing hydroxyl groups or nitrogen.

15. A compound of the formula (2) according to claim 1, in which

D is the radical of a metal-free monoazo or disazo chromophore of the formula (8c), (8d) or
(8f) - (8q), the radical of a formazan chromophore of the formula (8r) or (8s), the radical of a
phthalocyanine chromophore of the formula (9) or the radical of a dioxazine chromophore of
the formula (10),

B is straight-chain or branched C,-Cqsalkylene, which is unsubstituted or substituted by
hydroxyl, sulfo or sulfato or interrupted by O-, -NH- or -N(CHjs)- and

Ri, Rs, Ra, V, X and X, are each as defined in claim 1.

16. A compound of the formula (2) according to claim 15, wherein

B is straight-chain or branched C,-Cgalkylene,

R1, Rz and R; independently of one another are each hydrogen, methyl, ethyl or
hydroxyethyl,

X and X, independently of one another are each chlorine or fluorine,

and V is amino, N-mono- or N,N-diethylamino which is unsubstituted or substituted by
hydroxyl, sulfo or sulfato, cyclohexylamino, phenylamino which is unsubstituted or substi-
tuted by methyl, methoxy, carboxy! or sulfo, mono-, di- or trisulfonaphthylamino, N-C;-C,-
alkyl-N-phenylamino which is unsubstituted or substituted in the C;-C.alkyl moiety by
hydroxyl, sulfo or sulfato, or a reactive radical of the formula (3¢’) or (3d’) defined in claim 7.

17. The use of a compound of the formula (2) according to claim 15 or 16 as reactive dyes
for dyeing or printing fibre materials containing hydroxyl groups or nitrogen.



