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The present invention relates to dye mixtures comprising
one or more dye(s) of: formula (I)
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to processes for their preparation and to their use for dyeing
and printing hydroxyl- and carboxamido-containing mate-
rials.
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MIXTURES OF FIBER-REACTIVE AZO
DYES, THEIR PREPARATION AND THEIR
USE

[0001] The invention is related to the technical field of
fiber-reactive azo dyes.

[0002] Mixed fiber-reactive azo dyes and their use for dye-
ing hydroxyl- and carboxamido-containing material in black
shades are known for example from documents U.S. Pat. No.
5,445,654, U.S. Pat. No. 5,611,821, KR 94-2560, Sho
58-160362, EP 0 870 807 A1 and WO 2004/069937.

[0003] These dye mixtures, however, possess certain per-
formance defects, such as an overly great dependence of the
coloryield on varying dyeing parameters in the dyeing opera-
tion or an inadequate or unlevel buildup of color on cotton
(effective color buildup results from the ability of a dye to
produce a proportionally stronger dyeing from a higher con-
centration in the dyebath). Consequences of these deficien-
cies may include, for example, poor reproducibility of the
dyeings obtainable, which ultimately affects the economics
of'the dyeing operation. As a result of this there continues to
be a need for new reactive dyes and reactive-dye mixtures
having improved properties, such as high substantivity com-
bined with the ability for unfixed fractions to be easily washed
off and low propensity for staining adjacent fabric, particu-
larly adjacent fabric of polyamide. Furthermore the dyes and
dye mixtures shall exhibit good dyeing yields and possess a
high reactivity, a particular intention being to yield dyeings
having high degrees of fixation.

[0004] Surprisingly dye mixtures have now been found,
which dye mixtures possess these above-described properties
to a high extent. The dye mixtures of the present invention are
notable in particular for high fixing yields and color strengths
in combination with fractions not fixed on the fiber that are
easy to wash off, and with a low level of polyamide staining.
The high color strength in particular is worth mentioning
since it offers an advantage from an environmental point of
view by saving high volume packaging and reduces the car-
bon footprint when transporting the product. In addition the
dyeings exhibit good all-round fastness properties, such as
high lightfastness and very good wetfastness properties.
Another advantage of the inventive dye mixture is a high
tolerance of the color strength to temperature shifts during the
dyeing process, which helps to avoid waste or additional
dyeings because the dyed products are off spec.

[0005] The present invention thus is directed to a dye mix-
ture comprising

[0006] one or more dye(s) of: formula (I)
@
OH NH,
DI—N=N N=N—D?
=
O, Z
Ny X 0
Mo I\
© O OM
[0007] and
[0008] one or more dye(s) of: formula (II) and/or formula

()
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[0009] and optionally
[0010] one or more dye(s) of: formula (IV)
av
D* OH
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[0011] wherein
an independent ot one another 1s group o
0012] D' and D* independ f her is group of

formula (1)

M

R!— R?
|
N
Xl
[0013] wherein
[0014] R' and R? independent of one another is hydro-

gen, (C,-C,)-alkyl, (C,-C,)-alkoxy, sulfa, carboxyl,
amido or ureido,

[0015] X!'is hydrogen or —SO,—CH=CH,,
[0016] D? and D* independent of one another is a group of
formula (1)

[0017] wherein

[0018] R' and R? independent of one another is hydro-
gen, (C,-C,)-alkyl, (C,-C,)-alkoxy, sulfo, carboxyl,
amido or ureido,
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[0019] X' is hydrogen or a group of the formula:
—S0,—7, wherein

[0020] Z is hydroxyl, —CH=—CH, or —CH,CH,Z",
wherein
[0021] Z'is hydroxyl or a group which can be elimi-

nated under the action of alkali,
[0022] R*% and R*** independent of one another is hydro-
gen, C,-Cg-alkyl,—which is linear or branched and is unsub-
stituted or substituted by amino, (C,-C,)-alkylamino,
hydroxyl, (C,-C,)-alkoxy, sulfa, halogen, carboxyl, aceta-
mido or ureido; phenyl,—which is unsubstituted or substi-
tuted by (C,-C,)-alkyl, (C,-C,)-alkoxy, sulfo, halogen, car-
boxyl, acetamido or ureido; amino, (C,-C,)-alkylamino,
hydroxyl, (C,-C,)-alkoxy, sulfo, carboxyl, cyano, halogen,
nitro, amido or ureido,
[0023] R*and R**independent of one another is hydrogen,
(C,-C))-alkyl, CO—(C,-C,-alkyl) or —CH,—SO;M,
[0024] M is hydrogen, an alkali metal or one equivalent of
an alkaline earth metal,
[0025] and wherein the sum of weights of all dyes of for-
mula (I) that are present in the dye mixture is at least 40% of
the weight of the dye mixture—calculated on the basis of the
sum of weights of all dyes according to formulae (1), (1I), (I11)
and (IV) that are present in the dye mixture.
[0026] (C,-C,)-Alkyl groups may be straight-chain or
branched and preferably are selected from the group consist-
ing of methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl and tert-butyl. Methyl and ethyl are most preferred.
[0027] Analoguous definitions apply to (C,-C,)-alkoxy
groups, thus leading to methoxy and ethoxy being the most
preferred members.
[0028] Halogen preferably is fluorine, chlorine or bromine,
with preference being given to bromine and chlorine.
[0029] A group which can be eliminated under the action of
alkali, i.e. an alkali-eliminable substituent Z* in the {8 position
of the ethyl group of Z is for example:
[0030] a halogen atom—preferably chlorine or bromine,
[0031] ester groups of organic carboxylic or sulfonic
acids—preferably alkylcarboxylic acids, unsubstituted or
substituted benzenecarboxylic acids and unsubstituted or
substituted benzenesulfonic acids, such as the alkanoyloxy
groups having 2 to 5 carbon atoms, even more preferably
selected from the group consisting of: acetyloxy, benzoyloxy,
sulfobenzoyloxy, phenylsulfonyloxy and tolylsulfonyloxy,
[0032] acidic ester groups of inorganic acids—preferably
those of phosphoric acid, sulfuric acid or thiosulfuric acid
(phosphato, sulfato or thiosulfato groups), and
[0033] dialkylamino groups having alkyl groups with 1 to 4
carbon atoms each—preferably dimethylamino and diethy-
lamino.
[0034] Z is preferably vinyl or f-chloroethyl and most pre-
ferred is p-sulfatoethyl.
[0035] With regard to the present invention the groups
“sulfo”, “carboxyl”, “thiosulfato”, “phosphato” and “sulfato”
include not only their acid form, but also their salt form.
Accordingly, sulfo groups are groups of the formula
—SO;M, thiosulfato groups are groups of the formula
—S—SO0;M, carboxyl groups are groups of the formula
—COOM, phosphato groups are groups of the formula
—OPO;M, and sulfato groups are groups of the formula
—OS0;M, each with M being defined as above.
[0036] Within the definition of Z, the dyes of formula (II),
(I1) and (IV) may possess different fiber-reactive groups
—S0,7.
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[0037] IncaseM is an alkali metal, M preferably is lithium,
sodium or potassium. In general M most preferably is hydro-
gen or sodium.

[0038] The radical R*°° is preferably hydrogen, amino,
methyl, sulfo or carboxyl, particularly preferred is hydrogen.
[0039] The radical R*! is preferably hydrogen, methyl,
hydroxymethyl, hydroxyl, methoxy, sulfo or carboxyl, par-
ticularly preferred is sulfo.

[0040] The radicals R* and R** in formulae (II) and (III)
are, independently of one another, preferably hydrogen,
methyl or carboxy, particular preference being given to
hydrogen.

[0041] The radicals R' and R* are preferably hydrogen,
(C,-C,)-alkyl groups, (C,-C,)-alkoxy groups, sulfo or car-
boxyl and more preferably hydrogen, methyl, methoxy or
sulfo, particular preference being given to hydrogen and
sulfo.

[0042] Non-limiting examples of groups D' and D? of for-
mula (1) are: 2-(vinylsulfonyl)phenyl, 3-(vinylsulfonyl)phe-
nyl, 4-(vinylsulfonyl)phenyl, 2-carboxy-5-(vinylsulfonyl)
phenyl,  2-chloro-4-(vinylsulfonyl)phenyl,  2-chloro-5-
(vinylsulfonyl)phenyl,  2-bromo-4-(vinylsulfonyl)phenyl,
2-sulfo-4-(vinylsulfonyl)phenyl, 2-sulfo-5-(vinylsulfonyl)-
phenyl, 2-methoxy-5-(vinylsulfonyl)phenyl, 2-ethoxy-5-(vi-
nylsulfonyl)phenyl, 2,5-dimethoxy-4-(vinylsulfonyl)phenyl,
2-methoxy-5-methyl-4-(vinylsulfonyl)phenyl, 2-methyl-4-
(vinylsulfonyl)phenyl and 2-sulfo-4-(vinylsulfonyl)phenyl.
[0043] Preferred are: 2-sulfo-4-(vinylsulfonyl)phenyl,
2-methoxy-5-(vinylsulfonyl)phenyl, 2,5-dimethoxy-4-(vi-
nylsulfonyl)phenyl, 2-methoxy-5-methyl-4-(vinylsulfonyl)
phenyl, 3- and 4-(vinylsulfonyl)phenyl.

[0044] Most preferred are: 2-sulfo-4-(vinylsulfonyl)phe-
nyl and 4-(vinylsulfonyl)phenyl.

[0045] Non-limiting examples of groups D? and D* of for-
mula (1) are: 2-(f-sulfatoethylsulfonyl)-phenyl, 3-(p-sulfa-
toethylsulfonyl)phenyl,  4-(f-sulfatoethylsulfonyl)phenyl,
2-carboxy-5-(p-sulfatoethylsulfonyl)phenyl, 2-chloro-4-(p-
sulfatoethylsulfonyl)phenyl, 2-chloro-5-(p-sulfatoethylsul-
fonyl)phenyl,  2-bromo-4-($-sulfatoethylsulfonyl)phenyl,
2-sulfo-4-(p-sulfatoethylsulfonyl)phenyl, 2-sulfo-5-(p-
sulfatoethylsulfonyl)phenyl, 2-methoxy-5-(f-sulfatoethyl-
sulfonyl)phenyl, 2-ethoxy-5-(p-sulfatoethylsulfonyl)phenyl,
2,5-dimethoxy-4-(B-sulfatoethylsulfonyl)phenyl,  2-meth-
oxy-5-methyl-4-(f-sulfatoethylsulfonyl)phenyl, 2-methyl-4-
(B-sulfatoethylsulfonyl)phenyl, 2-, 3- or 4-(p-thiosulfatoeth-
ylsulfonyl)phenyl, 2-methoxy-5-(p-
thiosulfatoethylsulfonyl)phenyl, 2-sulfo-4-(p-
phosphatoethyl-sulfonyl)phenyl, 2-, 3- or
4-vinylsulfonylphenyl, 2-sulfo-4-vinylsulfonylphenyl,
2-chloro-4-(p-chloroethylsulfonyl)phenyl,  2-chloro-5-(p-
chloroethylsulfonyl)phenyl, 3- or 4-(-acetoxyethylsulfonyl)
phenyl, ortho-, meta- or para-sulfanilic acide, 2-carboxy-
anilin, 3-carboxy-anilin and 4-carboxy-anilin.

[0046] Preferred are: 3-(f-sulfatoethylsulfonyl)phenyl,
4-(p-sulfatoethylsulfonyl)phenyl, 2-sulfo-4-([3-sulfatoethyl-
sulfonyl)phenyl, 2-methoxy-5-(f-sulfatoethylsulfonyl)phe-
nyl, 2,5-dimethoxy-4-(B-sulfatoethylsulfonyl)phenyl,
2-methoxy-5-methyl-4-(f-sulfatoethyl-sulfonyl)phenyl, 3-
or 4-(vinylsulfonyl)phenyl, ortho- or para-sulfanilic acide,
2-carboxy-anilin and 4-carboxy-anilin.

[0047] Most preferred are: 4-(p-sulfatoethylsulfonyl)phe-
nyl, 2-sulfo-4-(p-sulfatoethylsulfonyl)-phenyl, 4-(vinylsul-
fonyl)phenyl, 2-sulfo-4-(vinylsulfonyl)phenyl, para-sulfa-
nilic acide and 4-carboxy-anilin.
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[0048] In a preferred embodiment D' to D* are a group of
formula (1) and X* is —SO,Z. In such a case it is particularly
preferred that the SO, Z group is positioned meta or para to the
diazo group.

[0049] Whilst some components have to be combined oth-
ers may be combined. Accordingly there exist some combi-
nations of dye mixtures that are preferred.

[0050] A dye mixture comprising one dye of formula (I)
and one dye of formula (1I) is a preferred embodiment of the
present invention.

[0051] A dye mixture comprising one dye of formula (I)
and one dye of formula (I1I) is another preferred embodiment
of the present invention.

[0052] Also a dye mixture comprising one dye of formula
(D, one dye of formula (IT) and one dye of formula (III) is a
preferred embodiment of the present invention.

[0053] Sinceoptional component (IV) may advantageously
also be present there exist even more preferred embodiments:
[0054] A dye mixture comprising one dye of formula (1),
one dye of formula (II) and one dye of formula (IV) is a
preferred embodiment of the present invention.

[0055] A dye mixture comprising one dye of formula (1),
one dye of formula (III) and one dye of formula (IV) is
another preferred embodiment of the present invention.
[0056] And a dye mixture comprising one dye of formula
(D, one dye of formula (II), one dye of formula (IIT) and one
dye of formula (IV) is a preferred embodiment of the present
invention.

[0057] Forthe sum of weights of all dyes of formula (I) that
are present in the dye mixture there also exist preferred val-
ues: This sum shall be at least 40%, preferably 45%, more
preferred 50%, even more preferred 55% and most preferred
60% ofthe weight of the dye mixture—calculated on the basis
of the sum of weights of all dyes according to formulae (1),
(II), (111) and (IV) that are present in the dye mixture

[0058] For all components of the dye mixture there exist
species that are preferable compared to other species of the
same formula.

[0059] Thus a dye mixture as described above, wherein one
or more dye(s) of formula (I) to (IV) independent from each
other is/are:

(I-a)

(Il-a)
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-continued
(IlT-a)
Gl
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[0060] wherein D' to D* and R* are as defined above and

[0061] R'® to R'°® independent of one another is hydro-
gen, C,-C,-alkyl, C,-C,-alkoxy, sulfo, carboxy, —CN,
—COOR' or —CONR?ZR?, wherein

[0062] R'is M or (C,-C,)-alkyl,

[0063] R? and R? independent of one another is H or
(C,-Cy-alkyl,

[0064] R** and R**! independent of one another is
hydroxyl, (C,-C,)-alkoxy, sulfo, halogen, carboxyl, aceta-
mido, ureido, amino, (C,-C,)-alkylamino or phenyl, which
phenyl is unsubstituted or substituted by a substituent
selected from the group consisting of (C,-C,)-alkyl, (C,-C,)-
alkoxy, sulfo, halogen, carboxyl, acetamido and ureido,

[0065] G and G'is SO,Z or hydrogen, with the proviso that
not both G and G1 are hydrogen,

[0066]

[0067] M is hydrogen, an alkali metal or one equivalent of
an alkaline earth metal is preferred.

[0068] Even more preferred is a dye mixture as described
above, wherein one or more dye(s) of formula (I) to (IV)
independent from each other is/are:

Z is vinyl, p-sulfatoethyl or hydroxyl and
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(-b)

==
R101 O\

eooe A

(Il-a)

O R103

MS\KJ\

R104

R201

' PN NH,

(III-a)

200
R NH, and/or

RZOI

NH,

(IV-b)

N,
>
\N

2\
| _R109

¢

S0,Z

RllO

[0069] wherein
[0070] R'' to R''? independent of one another is hydro-

gen, carboxy, sulfo, (C,-C,)-alkyl or (C,-C,)-alkoxy,
[0071] R**° and R*** independent of one another is hydro-

gen, carboxy, sulfo or amino,
[0072] G andG* are SO,Z orhydrogen with the proviso that

not both G and G1 are hydrogen,
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[0073] Z is vinyl, B-sulfatoethyl or hydroxyl and
[0074] M is hydrogen or an alkali metal.
[0075] A dye mixture as described above, wherein one or

more dye(s) of formula (I) to (IV) independent from each
other is:

(I-e)

R101 RIOZ \
// OH NH, \\ ’

// OM
(I-0)

RZOI

NI,

R103

NH,

and/or
NH,

RZOI

| y NH,

eeel

LT
R™,

F

(IV-0)

RlOl

ZOZS\O\
N

S0,Z

[0076] wherein

[0077] R'®! and R'°* independent of one another is hydro-
gen or sulfo,

[0078] R and R'°* independent of one another is hydro-

gen, sulfo or carboxy,
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[0079] RZ°!is hydrogen of sulfo,

[0080] G and G' is SO,Z or hydrogen with the proviso that
not both G and G1 are hydrogen,

[0081] Z is vinyl, B-sulfatoethyl or hydroxyl and

[0082] M is hydrogen or an alkali metal is even more pre-
ferred.

[0083] All components that are shown above can be com-

bined independent from each other. Thus a combination of
e.g. adye of formula (I) and a dye of formula (Ilc) would fall
within the scope of the present invention and would be a
preferred embodiment. Obviously those combinations in
which preferred single dyes are combined are most preferred.
Thus a dye mixture comprising e.g. dyes of formulae (I-b) and
(II-a) is more preferred than a dye mixture comprising e.g.
dyes of formulae (I-a) and (1I-a). And most preferred are dye
mixtures comprising dyes of formulae

[0084] (I-c) and (II-c),
[0085] (I-c) and (III-c),
[0086] (I-c), (II-¢) and (III-c) as well as mixtures compris-

ing dyes of formulae:

[0087] (I-¢), (II-c) and (IV-c¢),

[0088] (I-c), (IlI-c) and (IV-c),

[0089] (I-¢), (II-¢c), (1II-c) and (IV-c), all with the definitions
given above.

[0090] Based on that it can be derived that a dye mixture is

preferred, which comprises one or more dye(s) of formula

(I-a):

(I-a)

//\

[0091] one or more dye(s) of formula (II-a)
(I-2)
RZOI
R200 NH,
R106 RIOS
N, N.

r\ AN %N Né 7 / j

| I 1
G_| I——G s

\&\/ N 7%/

RI0s
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[0092] and optionally one or more dye(s) of formula (IV-a)
(IV-a)
o* OH
N=N
(@) |OO
\\S NH
Mo\ |
@] N\ R*
=N
|
D3
[0093] wherein D' to D* and R* are as defined above and
[0094] R'® to R'°® independent of one another is hydro-
gen, C,-C,-alkyl, C,-C,-alkoxy, sulfo, carboxy, —CN,
—COOR' or —CONR?R?, wherein
[0095] R!is M or (C,-C,)-alkyl,
[0096] R and R independent of one another is H or

(C,-Cy)-alkyl,
[0097] R** and R**! independent of one another is
hydroxyl, (C,-C,)-alkoxy, sulfo, halogen, carboxyl, aceta-
mido, ureido, amino, (C,-C,)-alkylamino or phenyl, which
phenyl is unsubstituted or substituted by a substituent
selected from the group consisting of (C,-C,)-alkyl, (C,-C,)-
alkoxy, sulfo, halogen, carboxyl, acetamido and ureido,
[0098] G and G'is SO,Z or hydrogen, with the proviso that
not both G and G1 are hydrogen,
[0099] Z is vinyl, B-sulfatoethyl or hydroxyl and
[0100] M is hydrogen, an alkali metal or one equivalent of
an alkaline earth metal.
[0101] Even more preferred is a dye mixture as described
above comprising one or more dye(s) of formula (I-b)

(-b)

_/

O R103 R101

Oés\(\/\ ’j/ o,

/1 o “ J\

R104 OO RIOZ
MO \\

[0102] one or more dyes of formula (II-a)

(11-a)

RZOI
R200 NH,
R106 RIOS
N, N
r\ AN %N Né = /ﬁ
f Jo
\// N \\/
/\RIOS /\
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[0103] and optionally one or more dyes of formula (IV-b)

(IV-b)

S0,Z
[0104] wherein

[0105] R'°! to R''? independent of one another is hydro-
gen, carboxy, sulfo, (C,-C,)-alkyl or (C,-C,)-alkoxy,
[0106] R and R*°! independent of one another is hydro-
gen, carboxy, sulfo or amino,

[0107] G andG'are SO,Z orhydrogen with the proviso that
not both G and G* are hydrogen,

[0108] Z is vinyl, B-sulfatoethyl or hydroxyl and
[0109] M is hydrogen or an alkali metal.
[0110] A dye mixture as described above, comprising
[0111] one or more dye(s) of formula (I-c)
(-0)
/\S R101 R102 R N\,
// OH NH, \\
(6]
4
Yo \\ /o
[0112] one or more dye(s) of formula (II-c)
(II-¢)
RZOI
NH,
R103 R104
N, N
A Sy N NF /j
| Jo
G P NH, N !
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[0113] and optionally one or more dye(s) of formula (IV-c)
(IV-c)
RlOl
20,8
’ | YA on
N
O,
~
S NH;
Mo\
N,
%N
A
_RIOZ

F

S0O,Z
[0114] wherein
[0115] R'®! and R'°* independent of one another is hydro-
gen or sulfo,
[0116] R'® and R'°* independent of one another is hydro-

gen, sulfo or carboxy,

[0117] R>°!is hydrogen or sulfo,

[0118] G and G' is SO,Z or hydrogen with the proviso that
not both G and G1 are hydrogen,

[0119] Z is vinyl, B-sulfatoethyl or hydroxyl and

[0120] M is hydrogen or an alkali metal is even more pre-
ferred.

[0121] Another preferred aspect of the present invention is

a dye mixture as described above, comprising

[0122] one or more dye(s) of formula (I-a)
(-a)
OH NH,
D!—N=N N=N—D?
3 OO 3
o~ \\ //
[0123] one or more dye(s) of formula (I1I-a)
1 (Il-a)
G
A
R107_: _RIOS
.
N¢N
R200 N,
RZOI
¢ Il\lf NH;
r /ﬁ/ 2
RIOS_:
¢
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[0124] and optionally one or more dye(s) of formula (IV-a)

(IV-a)

[0125] wherein D* to D* and R* are as defined above and

[0126] R'% to R'“® independent of one another is hydro-
gen, C,-C,-alkyl, C,-C,-alkoxy, sulfo, carboxy, —CN,
—COOR' or —CONR?R?, wherein

[0127] R'is Mor (C,-C,)-alkyl,

[0128] R? and R? independent of one another is H or
(C,-Cp-alkyl,

[0129] R** and R*®! independent of one another is
hydroxyl, (C,-C,)-alkoxy, sulfo, halogen, carboxyl, aceta-
mido, ureido, amino, (C,-C,)-alkylamino or phenyl, which
phenyl is unsubstituted or substituted by a substituent
selected from the group consisting of (C,-C,)-alkyl, (C,-C,)-
alkoxy, sulfo, halogen, carboxyl, acetamido and ureido,

[0130] G and G'is SO,Z or hydrogen, with the proviso that
not both G and G1 are hydrogen,

[0131]

[0132] M is hydrogen, an alkali metal or one equivalent of
an alkaline earth metal.

[0133] Even more preferred is a dye mixture as described
above, comprising one or more dye(s) of formula (I-b)

Z. is vinyl, p-sulfatoethyl or hydroxyl and

(-b)

_/

1% 20 Ri03 R101
o? \(\/\ /j/ \O
/N N\
MO \\
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[0134] one or more dye(s) of formula (I11-a)
1 (Il-a)
G
A
R107_: _RIOS
\K
NéN
R200 N,
RZOI
G ll
N N NH,
RIOS_:r /j/
¢
R106
[0135] and optionally one or more dye(s) of formula (IV-b)
(IV-b)
Rlll
A
70,8 —— Iy \J\
\\
2\
RllO_: _R109

¢

S0,Z

[0136]

[0137] R'°! to R''? independent of one another is hydro-
gen, carboxy, sulfa, (C,-C,)-alkyl or (C,-C,)-alkoxy,

[0138] R and R**! independent of one another is hydro-
gen, carboxy, sulfo or amino,

[0139] G andG'are SO,Z or hydrogen with the proviso that
not both G and G1 are hydrogen,

[0140]
[0141]

wherein

Z is vinyl, p-sulfatoethyl or hydroxyl and

M is hydrogen or an alkali metal.
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[0142] A dye mixture as described above, comprising
[0143] one or more dye(s) of formula (I-c)
(-0)
R”” Rloz
/\S \
O// OH NI, \\
Vi \\ // oM
[0144] one or more dye(s) of formula (I1I-c)

(III-c)

g
.

R104

R103
/Q/ R201

[0145] and optionally one or more dye(s) of formula (IV-c)
(IV-c)
RlOl
20,8
’ | YA on
F N z N.
(6]
Xy NH,
/\
MG 0 Ne
=N
AN
_RIOZ
P
S0.Z
[0146] wherein
[0147] R'! and R'* independent of one another is hydro-
gen or sulfo,
[0148] R and R'°* independent of one another is hydro-

gen, sulfo or carboxy,

[0149] R>°!is hydrogen or sulfo,

[0150] G and G' is SO,Z or hydrogen with the proviso that
not both G and G1 are hydrogen,
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[0151] Z is vinyl, B-sulfatoethyl or hydroxyl and

[0152] M is hydrogen or an alkali metal is even more pre-
ferred.

[0153] The dye mixtures of the invention can be produced

by methods which are conventional per se and are known to
the person skilled in the art.

[0154] One preferred preparation method comprises
mechanically mixing the individual dyes of formulae (I) with
(II) and/or (III), and also, if desired, of formulae (IV) in the
desired ratio.

[0155] The order of mixing the substances in general is not
of relevance.
[0156] The dyes as well as the inventive dye mixture can be

used in the form of dye powders or dye granules, of synthesis
solutions or of aqueous solutions in general, which may addi-
tionally include typical auxiliaries.

[0157] In another preferred production method for the
inventive dye mixtures, suitable mixtures of diazo compo-
nents and coupling components are reacted in the desired
proportions in diazotization and coupling reactions familiar
to the person skilled in the art.

[0158] Dyes similar to those of formula (I) are described in
great number in the literature and are known for example
from U.S. Pat. No. 2,657,205, JP Sho-58-160 362, and also
from U.S. Pat. No. 4,257,770 and the references given
therein.

[0159] Dyes of formula (II) and/or (III) are described for
example in EP 1 035 171, WO 2004/069937, EP 1 669 415
and also in EP 2 376 578.

[0160] Depending on the definition of the substituent in
position 6 of the precursor (being=Hydrogen or =Hydrogen)
the diazo-components D* and D* will react to product (II) or
ny:

AN

N D*

Precursor for (II)/(III)

DP—NZ NH,

Substituent in Position 6 is }V \Substituent in Position 6 is not H

D4
N,
§N RZOI
R200 NH, R200 NH,
N
R201 N N7 Spe
5 NH, o NH,
(III) (D
[0161] Dyes of formula (IV) are described for example in

JP 8060017 and

[0162] DE 196 00 765 Al.

[0163] Because the standard procedure of producing dyes
of formula (II) and (III) respectively leads to only one of
them, mixtures containing both may be obtained by mixing
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either the precursers and then using the resulting reaction mix
of dyes having formula (II) and (1ll) or mixing the dyes
themselves after having produced them separately. Thus the
present invention may also be described as dye mixture com-
prising one or more dye(s) of: formula (I)

OH  NH,
DI—N=N N=N—D?
AN
O\ K (6]
N X 7

S
MO/ \\O (4/ \OM

@

[0164] and one or more dye(s) selected from the group
consisting of formula (II) and (III);

an
R20!

R200 NI,
N
=
I|\|I NZ Spe
N NI,
D

4
N
N
=N
R200 NIL
N RZOI
N NH
I ’
[0165]

, ou
N

N=N

0
R**
>s N~
g
Sy

D3

(1)

and optionally one or more dye(s) of formula (IV)

av)

[0166] wherein
[0167] D' and D? independent of one another is group of
formula (1)

Sep. 24, 2015

M

A

“ I
Rl_ _RZ
|
Xl
[0168] wherein
[0169] R' and R? independent of one another is hydro-

gen, (C,-C,)-alkyl, (C,-C,)-alkoxy, sulfo, carboxyl,
amido or ureido,
[0170] X!'is hydrogen or —SO,—CH=CH,,
[0171] D? and D* independent of one another is a group of
formula (1)
[0172] wherein
[0173] R' and R? independent of one another is hydro-
gen, (C,-C,)-alkyl, (C,-C,)-alkoxy, sulfo, carboxyl,
amido or ureido,
[0174] X' is hydrogen or a group of the formula:
—S0,—7, wherein

[0175] Z is hydroxyl, —CH=CH, or —CH,CH,Z",
wherein
[0176] Z'is hydroxyl or a group which can be elimi-

nated under the action of alkali,
[0177] R**° and R**! independent of one another is hydro-
gen, C,-Cg-alkyl,—which is linear or branched and is unsub-
stituted or substituted by amino, (C,-C,)-alkylamino,
hydroxyl, (C,-C,)-alkoxy, sulfo, halogen, carboxyl, aceta-
mido or ureido; phenyl,—which is unsubstituted or substi-
tuted by (C,-C,)-alkyl, (C,-C,)-alkoxy, sulfo, halogen, car-
boxyl, acetamido or ureido; amino, (C,-C,)-alkylamino,
hydroxyl, (C,-C,)-alkoxy, sulfo, carboxyl, cyano, halogen,
nitro, amido or ureido,
[0178] R*and R**independent of one another is hydrogen,
(C,-C,)-alkyl, CO—(C,-C,-alkyl) or —CH,—SO;M,
[0179] M is hydrogen, an alkali metal or one equivalent of
an alkaline earth metal,
[0180] and wherein the sum of weights of all dyes of for-
mula (I) that are present in the dye mixture is at least 40% of
the weight of the dye mixture—calculated on the basis of the
sum of weights of all dyes according to formulae (1), (I), (I11)
and (IV) that are present in the dye mixture.
[0181] Thedye mixtures of this invention may be present as
a preparation in solid or in liquid (dissolved) form.
[0182] In solid form such preparation may include, where
advantageous, the electrolyte salts which are customary in the
case of water-soluble and, in particular, fiber-reactive dyes,
such as sodium chloride, potassium chloride and sodium
sulfate, and may further include the auxiliaries that are cus-
tomary in commercial dyes, such as buffer substances
capable of setting a pH in aqueous solution of between 3 and
7, such as sodium acetate, sodium citrate, sodium borate,
sodium hydrogen carbonate, sodium dihydrogen phosphate
and disodium hydrogen phosphate, and also dyeing assis-
tants, dedusting agents and small amounts of siccatives.
[0183] If they are present in liquid aqueous solution such
preparation may also include thickeners of the type custom-
ary in printing pastes and e.g. substances, which ensure keep-
ing the properties of these preparations, such as mold preven-
tatives.
[0184] In solid form the inventive dye mixtures are gener-
ally present in the form of powders or granules (also referred
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to in general as preparations) additionally containing electro-
lyte salt and where appropriate with one or more of the above-
mentioned auxiliaries. The preparations comprise the inven-
tive dye mixture at an amount of 20 to 90% by weight, based
on the preparation comprising it. The buffer substances are
generally present in a total amount of up to 5% by weight,
based on the total preparation.

[0185] Where the inventive dye mixtures are present in
aqueous solution, the total dye content of these preparations is
up to 50% by weight, such as between 5 and 40% by weight.
The electrolyte salt content of these preparations is preferably
below 10% by weight, based on the aqueous solution; the
preparations may comprise the aforementioned buffer sub-
stances generally in an amount of up to 5% by weight, pref-
erably up to 2% by weight.

[0186] The dye mixtures of the invention possess valuable
performance properties. They can be used for dyeing or print-
ing hydroxyl- and/or carboxamido-containing materials, e.g.
in the form of sheetlike structures, such as paper and leather,
or of films, such as of polyamide, or in the mass, such as in
polyamide and polyurethane just to name a few, but in par-
ticular for dyeing or printing these materials in fiber form.

[0187] The solutions of the dyes and the inventive dye
mixtures that are obtained in the course of the synthesis can
also be used directly as a liquid preparation for dyeing, where
appropriate following addition of a buffer substance and,
where appropriate, after concentration or dilution.

[0188] The use of a dye mixture as described above for
dyeing or printing hydroxyl- and/or carboxamido-containing
material is another aspect of the present invention.

[0189] The materials to be dyed are preferably employed in
the form of fiber materials, particularly in the form of textile
fibers, such as woven fabrics or yarns, as in the form of hanks
or wound packages.

[0190] Accordingly fiber and blends containing such fiber,
with the fiber being selected from the group consisting of:
synthetic fiber materials, nylon materials, nylon-6, nylon-6.6,
aramid fibres, vegetable fibres, seed fibres, cotton, organic
cotton, kapok, coir from coconut husk, bast fibers, flax, hemp,
jute, kenaf, ramie, rattan, leaf fibres, sisal, henequen, banana,
stalk fibres, bamboo, fibres from animals, wool, organic
wool, silk, cashmere wool, alpaca fiber, mohair, Angora fibre,
fur, leather materials, manufactured, regenerated and
recycled fibres, cellulosic fibres, paper fibres, cellulosic
regenerated fibres, viscose rayon fibres, acetate and triacetate
fibers and Lyocell fibers

[0191] comprising the dye mixture as described above in
chemically and/or physically bound form are another aspect
of the present invention.

[0192] The dye mixtures of the invention can be applied to
and fixed on the stated substrates, in particular the stated fiber
materials, by the application techniques that are known for
water-soluble dyes and especially for fiber-reactive dyes. For
instance, on cellulose fibers by the exhaust methods from a
long liquor and also from a short liquor, in a liquor-to-goods
ratio of 5:1 to 100:1, for example, preferably 6:1 to 30:1,
using any of a wide variety of acid-binding agents and, where
appropriate, neutral salts as far as is necessary, such as sodium
chloride or sodium sulfate, they produce dyeings having very
good color yields. Dyeing takes place preferably in an aque-
ous bath at temperatures between 10 and 105° C., where
appropriate at a temperature up to 130° C. under superatmo-
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spheric pressure, but preferably at 30 to 95° C., especially 45
to 65° C., and optionally in the presence of customary dyeing
assistants.

[0193] One possible procedure is to introduce the material
to be dyed into the warm bath and gradually to heat the bath
to the desired dyeing temperature, and to complete the dyeing
operation at that temperature. The neutral salts which accel-
erate the exhaustion of the dyes may also, if desired, be added
to the bath only after the actual dyeing temperature has been
reached.

[0194] Padding processes likewise provide excellent color
yields and very good color buildup on cellulose fibers, the
dyes being fixable in conventional manner by batching at
room temperature or elevated temperature, at up to about 60°
C. for example, or in a continuous dyeing procedure, e.g. by
means of a pad-dry-pad steam process, by steaming or using
dry heat.

[0195] Similarly, the customary printing processes for cel-
Iulose fibers can be carried out in one step, e.g. by means of
printing with a print paste containing sodium bicarbonate or
another acid-binding agent, and by subsequent steaming at
100 to 103° C., or in two steps, e.g. by printing with a neutral
to weakly acidic printing ink and then fixing either by passing
the printed material through a hot alkaline bath containing
electrolyte, or by overpadding it with an alkaline, electrolyte-
containing padding liquor and subsequently batching or
steaming or dry-heat-treating the alkali-overpadded material.
Both procedures, i.e. one or two step process lead to strongly
colored prints with well-defined contours and a clear white
ground. The extent to which the outcome of the prints is
dependent on fluctuations in fixing conditions is low, which is
an additional advantage of the present invention.

[0196] When fixing by means of dry heat in accordance
with the customary thermofix processes, hot air at 120 to 200°
C. is used. In addition to the customary steam at 101 to 103°
C. itis also possible to use superheated steam and pressurized
steam with temperatures of up to 160° C.

[0197] The acid-binding agents which effect the fixation of
the dyes in the dye mixtures of the invention on the cellulose
fibers are, for example, water-soluble basic salts of alkali
metals and likewise alkaline earth metals of organic or inor-
ganic acids or compounds which liberate alkali when heated,
and also alkali metal silicates. Mention may be made in
particular of the alkali metal hydroxides and alkali metal salts
of weak to moderately strong organic or inorganic acids, the
alkali metal compounds referred to being preferably the
sodium and potassium compounds. Examples of such acid-
binding agents are sodium hydroxide, potassium hydroxide,
sodium carbonate, sodium bicarbonate, potassium carbonate,
sodium formate, sodium dihydrogen phosphate, disodium
hydrogen phosphate, sodium trichloroacetate, trisodium
phosphate or waterglass or mixtures thereof, such as mixtures
of sodium hydroxide solution and waterglass.

[0198] An ink for digital textile printing by the inkjet pro-
cess, comprising a dye mixture as described above is another
aspect of the present invention.

[0199] The inks of the present invention comprise the
inventive dye mixture in amounts from 0.1 to 50% by weight,
preferably in amounts from 0.5 to 30% by weight and more
preferably in amounts from 1 to 15% by weight based on the
total weight of the ink. They may also include combinations
of the inventive dye mixture with other reactive dyes used in
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textile printing. For the inks to be used in the continuous flow
process, a conductivity o' 0.5 to 25 mS/m can be set by adding
an electrolyte.

[0200] Useful electrolytes include for example lithium
nitrate and potassium nitrate.

[0201] The inks of the present invention may include
organic solvents at a total level of 1 to 50% by weight and
preferably of 5 to 30% by weight.

[0202] Suitable organic solvents are for example:

[0203] alcohols, e.g. methanol, ethanol, 1-propanol, iso-
propanol, 1-butanol, tert-butanol and pentyl alcohol,

[0204] polyhydric alcohols, e.g. 1,2-ethanediol, 1,2,3-pro-
panetriol, butanediol, 1,3-butanediol, 1,4-butanediol, 1,2-
propanediol, 1,3-propanediol, pentanediol, 1,4-pentanediol,
1,5-pentanediol, hexanediol, D,[.-1,2-hexanediol, 1,6-hex-
anediol, 1,2,6-hexanetriol and 1,2-octanediol,

[0205] polyalkylene glycols, e.g. polyethylene glycol and
polypropylene glycol,

[0206] alkylene glycols having 2 to 8 alkylene groups, e.g.
monoethylene glycol, diethylene glycol, triethylene glycol,
tetraethylene glycol, thioglycol, thiodiglycol, butyltriglycol,
hexylene glycol, propylene glycol, dipropylene glycol and
tripropylene glycol,

[0207] low alkyl ethers of polyhydric alcohols, e.g. ethyl-
ene glycol monomethyl ether, ethylene glycol monoethyl
ether, ethylene glycol monobutyl ether, diethylene glycol
monomethyl ether, diethylene glycol monoethyl ether, dieth-
ylene glycol monobutyl ether, diethylene glycol monohexyl
ether, triethylene glycol monomethyl ether, triethylene glycol
monobutyl ether, tripropylene glycol monomethyl ether, tet-
racthylene glycol monomethyl ether, tetraethylene glycol
monobutyl ether, tetraethylene glycol dimethyl ether, propy-
lene glycol monomethyl ether, propylene glycol monoethyl
ether, propylene glycol monobutyl ether and tripropylene
glycol isopropyl ether,

[0208] polyalkylene glycol ethers, e.g. polyethylene glycol
monomethyl ether, polypropylene glycol glycerol ether,
polyethylene glycol tridecyl ether and polyethylene glycol
nonylphenyl ether,

[0209] amines, e.g. methylamine, ethylamine, diethy-
lamine, triethylamine, dimethylamine, trimethylamine, dibu-
tylamine, diethanolamine, triethanolamine, N-acetylethano-
lamine, N-formylethanolamine and ethylenediamine,

[0210] wurea and it’s derivatives, e.g. thiourea, N-methy-
lurea, N,N'-dimethylurea, ethyleneurea and 1,1,3,3-tetram-
ethylurea,

[0211] amides, e.g. dimethylformamide, dimethylaceta-
mide and acetamide,

[0212] ketones or keto alcohols, e.g. acetone and diacetone
alcohol,
[0213] cyclic ethers, e.g. tetrahydrofuran, dioxane, trim-

ethylolethane, trimethylolpropane, 2-butoxyethanol, benzyl
alcohol, gamma-butyrolactone and epsilon-caprolactam,

[0214] as well as sulfolane, dimethylsulfolane, methylsul-
folane, dimethyl sulfone, butadiene sulfone, dimethyl sulfox-
ide, dibutyl sulfoxide, N-cyclohexylpyrrolidone, N-methyl-
2-pyrrolidone, N-ethylpyrrolidone, 2-pyrrolidone, 1-(2-
hydroxyethyl)-2-pyrrolidone, 1-(3-hydroxypropyl)-2-
pyrrolidone, 1,3-dimethyl-2-imidazolidinone, 1,3-dimethyl-
2-imidazolinone, 1,3-bismethoxymethylimidazolidine, 2-(2-
methoxyethoxy)ethanol, 2-(2-ethoxyethoxy)ethanol, 2-(2-
butoxyethoxy)ethanol, 2-(2-propoxyethoxy)ethanol,
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pyridine, piperidine, trimethoxypropane, 1,2-d imethoxypro-
pane, ethyl acetate, ethylenediaminetetraacetate or ethyl pen-
tyl ether.

[0215] The inks of the present invention may further
include customary additives, for example viscosity modera-
tors to set viscosities in the range from 0.5 to 40 mPas in a
temperature range from 20 to 50° C. Preferred inks have a
viscosity of 1 to 20 mPas and particularly preferred inks have
a viscosity of 1.5 to 15 mPas.

[0216] Useful viscosity moderators include rheological
additives, for example:

[0217] polyvinylcaprolactam, polyvinylpyrrolidone and
their copolymers polyetherpolyol, associative thickeners,
polyurea, polyurethane, sodium alginates, modified galacto-
mannans, polyetherurea, polyurethane and nonionic cellu-
lose ethers.

[0218] As further additives the inks of the present invention
may include surface-active substances to set surface tensions
0120 to 65 mN/m, which are adapted if necessary as a func-
tion of the process used (thermal or piezo technology).
[0219] Useful surface-active substances include for
example: all surfactants, preferably nonionic surfactants,
butyldiglycol, 1,2-hexanediol.

[0220] The inks may further include customary additives,
for example substances to inhibit fungal and bacterial growth
in amounts from 0.01 to 1% by weight based on the total
weight of the ink.

[0221] The inks may be prepared in a conventional manner
by mixing the components in water.

[0222] The inks of the present invention are useful in inkjet
printing processes for printing a wide variety of pretreated
materials, such as silk, leather, wool, polyamide fibers and
polyurethanes, and especially cellulosic fiber materials of any
kind. Such fiber materials are for example the natural cellu-
lose fibers, such as cotton, linen and hemp, and also pulp and
regenerated cellulose. The printing inks of the invention are
also useful for printing pretreated hydroxyl- or amino-con-
taining fibers present in blend fabrics, for example blends of
cotton, silk and/or wool with polyester fibers or polyamide
fibers.

[0223] In contrast to conventional textile printing, where
the printing ink already contains all the fixing chemicals and
thickeners for a reactive dye, in inkjet printing the auxiliaries
have to be applied to the textile substrate in a separate pre-
treatment step.

[0224] The pretreatment of the textile substrate, for
example cellulose and regenerated cellulose fibers and also
silk and wool, is effected with an aqueous alkaline liquor prior
to printing. To fix reactive dyes there is a need for alkali, for
example sodium carbonate, sodium bicarbonate, sodium
acetate, trisodium phosphate, sodium silicate, sodium
hydroxide, alkali donors such as, for example, sodium chlo-
roacetate, sodium formate, hydrotropic substances such as,
for example, urea, reduction inhibitors, for example sodium
nitrobenzenesulfonates, and also thickeners to prevent flow-
ing of the motifs when the printing ink is applied, for example
sodium alginates, modified polyacrylates or highly etherified
galactomannans,

[0225] These pretreatment reagents are uniformly applied
to the textile substrate in a defined amount using suitable
applicators, for example using a 2- or 3-roll pad, using con-
tactless spraying technologies, by means of foam application
or using appropriately adapted inkjet technologies, and sub-
sequently dried.
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[0226] After printing, the textile fiber material is dried at
120 to 150° C. and subsequently fixed.

[0227] The fixing of the inkjet prints prepared with reactive
dyes may be effected at room temperature or with saturated
steam, with superheated steam, with hot air, with micro-
waves, with infrared radiation, with laser or electron beams or
with other suitable energy transfer techniques.

[0228] A distinction is made between one- and two-phase
fixing processes:

[0229] In one-phase fixing, the necessary fixing chemicals
are already on the textile substrate. In two-phase fixing, this
pretreatment is unnecessary. Fixing only requires alkali,
which, following inkjet printing, is applied prior to the fixing
process, without intermediate drying. There is no need for
further additives such as urea or thickener.

[0230] Fixingis followed by the print aftertreatment, which
is the prerequisite for good fastness properties, high brilliance
and an impeccable white ground.

[0231] The dye mixtures according to the invention are
notable for outstanding color strength when applied to the
cellulose fiber materials by dyeing or printing, said strength
being in some cases attainable even in the presence of no or
very small amounts of alkali or alkaline earth metal com-
pounds. In these special cases, for instance, no electrolyte salt
is required for a shallow depth of shade, not more than 5 g/l of
electrolyte salt is required for a medium depth of shade and
not more than 10 g/ of electrolyte salt is required for deep
shades.

[0232] Inthis context a shallow depth of shade refers to the
use of up to 2% by weight of dye based on the substrate to be
dyed, a medium depth of shade refers to the use of 2 to 4% by
weight of dye based on the substrate to be dyed, and a deep
shade refers to the use of 4 to 10% by weight of dye based on
the substrate to be dyed.

[0233] The dyeings and prints obtainable with the dye mix-
ture according to the invention possess bright shades; more
particularly, the dyeings and prints on cellulose fiber materi-
als possess good lightfastness and especially good wetfast-
ness properties, such as fastness to washing, milling, water,
seawater, crossdyeing and acidic and alkaline perspiration,
and also good fastness to pleating, hot pressing, and rubbing.
Furthermore, the cellulose dyeings obtained following the
customary aftertreatment of rinsing to remove unfixed dye
portions exhibit excellent wetfastness properties, in particular
since unfixed dye portions are easily washed off because of
their good solubility in cold water.

[0234] The dye mixtures of the present invention can also
be used for the fiber-reactive dyeing of wool. This includes
wool which has been given a nonfelting or low-felting finish
(cf., for example, H. Rath, Lehrbuch der Textilchemie,
Springer-Verlag, 3rd edition (1972), pp. 295-9, particularly
wool finished by the Hercosett process (p. 298); J. Soc. Dyers
and Colourists 1972, 93-9, and 1975, 33-44) with very good
fastness properties. Dyeing on wool takes place in a conven-
tional manner from an acidic medium. For instance, acetic
acid and/or ammonium sulfate or acetic acid and ammonium
acetate or sodium acetate can be added to the dyebath in order
to obtain the desired pH. To achieve a practicable levelness in
the dyeing it is advisable to add customary leveling assistants,
such as those based, for example, on a reaction product of
cyanuric chloride with three times the molar amount of an
aminobenzenesulfonic acid and/or an aminonaphthalene-
sulfonic acid or based on a reaction product of, for example,
stearylamine with ethylene oxide. Thus, for example, the dye
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mixture of the present invention is preferably subjected first
to the exhaust operation from an acidic dye bath having a pH
ofabout 3.51t0 5.5, under pH control, and then, toward the end
of the dyeing time, the pH is shifted into the neutral and,
where appropriate, weakly alkaline range up to apH of 8.5, in
order to bring about, especially for very deep dyeings, the full
reactive bond between the dyes of the dye mixtures of the
invention and the fiber. At the same time the fraction of dye
not reactively bound is detached.

[0235] The procedure described also applies to the produc-
tion of dyeings on fiber materials composed of other natural
polyamides or of synthetic polyamides and polyurethanes. In
general the material to be dyed is introduced into the dyebath
ata temperature of about 40° C., agitated therein for a certain
time, and then the dyebath is adjusted to the desired weakly
acidic, preferably weakly acetic acid, pH and the actual dye-
ing is carried out at a temperature between 60 and 98° C.
Alternatively the dyeings can be performed at boiling tem-
perature or, in closed dyeing apparatus, at temperatures of up
to 106° C.

[0236] Since the water solubility of the dye mixtures of the
invention is very good they can also be used with advantage in
customary continuous dyeing processes. The color strength
of the dye mixtures of the invention is very high.

[0237] On the stated materials, preferably fiber materials,
the dye mixtures of the invention produce navy to deep-black
dyeings having very good fastness properties.

[0238] The examples which follow serve to illustrate the
invention. Parts and percentages are by weight unless noted
otherwise. The relationship of parts by weight to parts by
volume is that of the kilogram to the liter. The compounds
described by a formula in the examples are written in the form
of the sodium salts, since they are generally prepared and
isolated in the form of their salts, preferably sodium or potas-
sium salts, and are used in the form of their salts for coloring.
The starting compounds specified in the examples below,
especially tabular examples, can be used in the synthesis in
the form of the free acid or likewise in the form of their salts,
preferably alkali metal salts, such as sodium or potassium
salts.

EXAMPLES
A. Examples of Compounds of Formula (I):

Example A-1

[0239] 10 parts 2-[(4-Aminophenyl)sulfonyl]ethyl sodium
sulfate (Parabase-ester) were mixed with 9 parts water, 3 parts
ice and 3.9 parts hydrochloric acide 30% at 4 to 6° C. The
mixture was diazotized with 4.8 parts of 40.5%ic sodium
nitrit solution. To this parabase-ester diazotation 5.7 parts
1-amino-3,6-disulfo-8-hydroxy-naphthalene (H-acid) were
added in potions. The product of the 1%* coupling reaction was
transferred to a vessel containing 7 parts of water. During this
transfer the pH was kept between pH 4.8 and 5.5 using 1.9
parts of sodium carbonate. After the 2"¢ coupling the pH was
adjusted to pH 8 to 9 and the mixture was stirred until vinyli-
sation was completed. Then the product was isolated via
filtration.
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[0240] The resulting product has the following structure:
(A-D)
o O o O
N7 \V/
\/S\O\ /O/S\/
I|\|I OH NH, I|\|I
X
NaO;38 SO3Na
[0241] and dyes cotton in navy blue shades.

Examples A2-A5

[0242] The following compounds of formula (I) can be
prepared accordingly using the corresponding diazo compo-
nents:

Example A-2
[0243]
(A-2)
o 0O o O
\Y4 \ 7
AP SO3Na Na;0S S P
: lell OH NH, I|\|I :
OCC
Na0;8 SO;Na
[0244] Dyes cotton in reddish blue shades.
Example A-3
[0245]
(A-3)
TS

Na0;8 SO;Na

[0246] Dyes cotton in greenish blue shades
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Example A-4
[0247]
(A-4)
o O O O
N7 A\
APt Na;08 SF
: ‘lell OH NI, I|\|I :
e od
NaO;38 SO3Na
[0248] Dyes cotton in navy blue shades.
Example A-5
[0249]
(A-5)
(O] O O
A\ A\
\/s: : OMe MeO : S\ F
MeO Il\lf OH NH, Il\lf OMe
X
Na0;8 SO;Na
[0250] Dyes cotton in greenish blue shades
[0251] The dyes of formulae (II), (Ill) and (IV) can be

synthesized according to the literature given above.

B. Examples of Mixtures of the Invention:

Example B-1
[0252] 60 parts dye of the formula (A-1)
(A-D)
(O] O O
A4 \Y3
\/S\©\ O/SV/
I|\|I OH NH, I|\|I
N N

Na0;8 SO;Na
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[0253] were mixed with 25 parts of a dye of the formula
1I-1)
(I-1)
SO;Na
NH,
SO;Na
Ne _N
g
503 NH, SO;\/OSO3Na
NaO3;SNa
[0254] and mixed with 15 parts of a dye powder of the

formula (IV-1)

av-1)

Q 0
\V4

S
NaO3SO/\/ \©\
N OH
Il
N OO
NH.

N

NaOsS 3
SN
SO3Na

20

S
Na0;507 T

[0255] The resulting dye mixture of the invention was dried
under reduced pressure or can be dryed via spray drying and
gives very deep black dyeings and prints, on cotton for
example, under the dyeing conditions typical for reactive
dyes.

[0256] Thus the inventive dye mixture offers a high build up
to very deep black shades as well as an excellent polyamide
staining and a very good white dischargability.

[0257)]

[0258]
(11-1)

Sep. 24, 2015

Example B-2
54 parts dye of the formula (A-1)

A1

o 0 0 0
A\ \v4

~ L o
N OH NH, N

I I
N | l N

were mixed with 20 parts of a dye of the formula

J

SO3

N§N
NH,
/©/N%N
NazOSO NH,
\/\SOZ

[0259] and mixed with 26 parts of a dye powder of the
formula (IV-2)

Iv-2)

Na038 SO;Na

(I-1)
0SO;Na

Iv-2)

o, 0
\Y4

S SO;Na
Ni0350” N \W[::::[:
N OH
[
N» lilllmlii
NH,

N

Na038

SN

SO;Na

O

1%
N20sS07 g
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[0260] The resulting dye mixture of the invention was dried
via spray drying or can be dryed under reduced pressure and
gives very deep black dyeing and prints, on cotton for
example, under the dyeing conditions typical for reactive
dyes.

Example B-3
[0261] 65 parts dye of the formula (A-4)
(A-4)
o O O O
\V4 A4
AP Na;08 S F
OH NH, N
Il Il
Na0;8 ] [ SO;Na
[0262] were mixed with 28 parts of a dye of the formula
(11-2)
(I1-2)
SO;Na
NH,
SO3Na
N\N N z N
NH, OH
SO3
(6]
NaO3;SNa
[0263] and mixed with 7 parts of a dye powder of the
formula (IV-3)
(IV-3)
o 0
\\S// SO3N.
a
Ni0y507 \Oi |
N OH
|
N
NaO;S NH,
N,
%N
Séo
Na0sS0” N g
[0264] The resulting dye mixture was dried under reduced

pressure or can be dryed via spray drying and gives very deep

Sep. 24, 2015

black dyeings and prints, on cotton for example, under the
dyeing conditions typical for reactive dyes.

Examples B4 to B53

[0265] The tabular examples herein below describe further
inventive mixtures of the dyes of the general formulae (I)-
(IV), each recited in the form of the sodium salts. The mixing
proportions are indicated in percent by weight. The dye mix-
tures provide deep black dyeings and prints, on cotton for
example, by the dyeing methods customary for reactive dyes.

[0266]

or without dyes of formula (IV).

Dye mixtures in accordance with Examples B1-B3

[0267] All Radicals that are not defined in blow Table are
equal to Hydrogen.
Dye of Dyeof Dye of
for- for- for- Ratio
mula mula mula (I):(any/
Expl. (I) (ITy (1) [08%) (1ID):(IV)
B4 (A-1) Formula (Ila) with: ~ Formula (IVb) with: 68:22:10
R2°L: _SO.H R!%%: 0-SO;Na
R200. RIL |
R —H SO,Z: para
RI%: —H Z: p-sulfatoethyl
G:p-SO,Z, Z: B-
sulfatoethyl
G:p-SO,Z; Z: p-
sulfatoethyl
BS (A-1) Formula (Ila) with: ~ Formula (IVb) with: 65:23:12
R2%: —SO;Na RI1% 6-SO;Na
R2%0. _p RU2. g
R!%: _H SO,Z: para
R!%: p-COOH Z: p-sulfatoethyl
G:p-SO,Z; Z: -
sulfatoethyl
G;:—H
B6 (A-1) Formula (Ila) with: ~ Formula (IVb) with: 57:27:16
R?%': —SO;Na R —H
R2%: —H R 0-SO;Na
R!%: _H SO,Z: para
R!%: p-COOH Z: p-sulfatoethyl
G:p-SO,Z; Z: -
sulfatoethyl
G;:—H
B7 (A-1) Formula (Ila) with: ~ Formula (IVb) with: 61:23:16
R?%': —SO;Na R1%: 6-SO;Na
R2%0. _p RU2. g
R!%: _H SO,Z: para
R!%: p-COOH Z: p-sulfatoethyl
G:m-SO,Z; Z: -
sulfatoethyl
G;:—H
B8 (A-1) Formula (Ila) with: ~ Formula (IVb) with: 72:18:10
R2%: —SO,H R1%%: 0-SO;Na
R200. RIL |
R!®: _H SO,Z: para
R%7: p-COOH Z: p-sulfatoethyl
G:m-SO,Z; Z: -
sulfatoethyl
G;:—H
B9 (A-1) Formula (Ila) with:  Formula (IVb) with: 70:15:15
R2%: —COOH R1%: 6-SO;Na
R2%: _H R!2: 0-SO;Na
R SO,Z: para
R1%: p-COOH Z: p-sulfatoethyl
G:p-SO,Z; Z: -
sulfatoethyl
G;:—H
B10 (A-1) Formula (Ila) with: ~ Formula (IVb) with: 70:20:10
R?%': —SO;Na R1%%: 0-SO;Na
R2%: _H R 0-SO;Na
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-continued -continued
Dye of Dye of Dye of Dye of Dyeof Dye of
for- for- for- Ratio for- for- for- Ratio
mula mula mula (I):(I0y/ mula mula mula (I):(any/
Expl. (I) (I1)/(11) [08%) (1ID):(IV) Expl. (I) (ITy (1) [08%) (1ID):(IV)
R —H SO,Z: para sulfatoethyl
R!%: p-COOH Z: p-sulfatoethyl G:p-SO,Z; Z: p-
G:p-SO,Z; Z: p- sulfatoethyl
sulfatoethyl B19 (A-1) Formula (Ila) with:  Formula (IVa) with: 68:20:12
G;:—H R?%': —SO;Na R1% 6-SO;Na
Bll (A-1) Formula (Ila) with: ~ Formula (IVb) with: ~ 67:22:11 R2%: _H RY2:_H
R2%: _SO,H R1%: 6-SO;Na R SO,Z: para
R2%: _—H R —H R1%: p-COOH Z: p-sulfatoethyl
R1%: —SO,H SO,Z: para G:p-SO,Z; Z: p- R*: CH,4
R!%7: —SOH Z: p-sulfatoethyl sulfatoethyl
G:p-SO,Z, Z: p- G;:—H
sulfatoethyl B20 (A-1) Formula (IITa) with: Formula (IVb) with: 65:20:15
Gy: p-SO-Z; Z: B- R2%: _H R0 0-SO;Na
sulfatoethyl R!%: _SO;Na RY2:_H
B12 (A-1)  Formula (Ila) with:  Formula (IVb) with: ~ 68:18:14 R197: —SO,Na SO,Z: para
R2%': —SO,H R1%: 0-SO;Na G: p-SO,Z Z: p-sulfatoethyl
R2%: _H R 0-SO;Na Gy:p-SO.Z
R!%:0-SO;Na SO,Z: para Z: p-sulfatoethyl
RI7: —H Z: p-sulfatoethyl B21 (A-1) Formula (IITa) with: Formula (IVb) with: 70:20:10
G:p-SO,Z, Z: p- R2%: —H R —H
sulfatoethyl R!%: 0-SO;Na R 0-SO;Na
Gy:p-SO,Z; Z: B- R19%: 0-SO;Na SO,Z: para
sulfatoethyl G: p-SO,Z Z: p-sulfatoethyl
B13  (A-1) Formula (Ila) with: ~ Formula (IVb) with: 66:22:12 G,:p-SO,Z
R?°!: _SOH R!%: 0-SO;Na Z: p-sulfatoethyl
R2%: _H R 0-SO;Na B22 (A-1)  Formula (Illa) with: Formula (IVb) with: ~ 67:20:13
R1%: 0-SO;Na SO,Z: para R2%: _—H R1%: 6-SO;Na
R197: 0-SO;Na Z: p-vinyl R1%: 0-SO;Na RU2: _—H
G:p-SO,Z, Z: vinyl R —H SO,Z: para
G,: p-SO,Z; Z: G:p-SO,Z Z: p-sulfatoethyl
vinyl G,:p-SO,Z
Bl4 (A-1) Formula (ITa) with: ~ Formula (IVb) with: 67:22:11 Z: p-sulfatoethyl
R?°!: —SO;Na R0 60-SO;Na B23 (A-1)  Formula (Illa) with: Formula (IVb) with: ~ 69:20:11
R2%: __CH, RU2 _H R2%: _SO,;Na R H
R —H SO,Z: para R —H R 0-SO;Na
R!%: p-COOH Z: p-sulfatoethyl R —H SO,Z: para
G:p-SO,Z; Z: - G: p-SO,Z Z: p-sulfatoethyl
sulfatoethyl G,:p-SO,Z
G;:—H Z: p-sulfatoethyl
B15 (A-1) Formula (Ila) with: ~ Formula (IVb) with: 65:20:15 B24 (A-1) Formula (IITa) with: Formula (IVb) with: 64:20:16
R?°!: —SO;Na R _—H R2%: _COOH R!99: —H
R2%: __CH, R 0-SO;Na R _H R 0-SO;Na
R —H SO,Z: para RI%: —H SO,Z: para
R!%: p-COOH Z: p-sulfatoethyl G: p-SO,Z Z: p-sulfatoethyl
G:p-SO,Z; Z: p- G,:p-SO,Z
sulfatoethyl Z: p-sulfatoethyl
G;:—H B25  (A-1) Formula (IITa) with: Formula (IVb) with: 65:18:17
B16 (A-1)  Formula (Ila) with: ~ Formula (IVb) with:  66:18:16 R2%: __CH, R!%%: 0-SO;Na
R2%': —SO,Na R1®: _—H R _H R 0-SO;Na
R2%: _CH, R 0-SO;Na RI%: —H SO,Z: para
R —H SO,Z: para G: p-SO,Z Z: p-sulfatoethyl
R!%S: _H Z: p-sulfatoethyl G,:p-SO,Z
G:p-SO,Z; Z: p- Z: p-sulfatoethyl
sulfatoethyl B26 (A-1) Formula (IITa) with: Formula (IVb) with: 67:22:11
Gy: p-SO.Z; Z: p- R2%: —CH, R —H
sulfatoethyl R?°L: _CH, R 0-SO;H
B17 (A-1) Formula (Ila) with:  Formula (IVa) with: 67:22:11 R!®: —H SO,Z: para
R2%': —SO;Na R0 6-SO;Na RI%: —H Z: p-sulfatoethyl
R2%: _H R'Y2:_H G:p-SO,Z
R0 __H SO,Z: para G,:p-SO,Z
R _H Z: p-sulfatoethyl Z: p-sulfatoethyl
G:p-SO,Z; Z: - R*: CHj; B27 (A-1) Formula (IITa) with: Formula (IVb) with: 68:21:11
sulfatoethyl R2%: _COOH R19%: 6-SO;Na
Gy: p-SO.Z; Z: p- R2%: —CH, R 0-SO;Na
sulfatoethyl R!®: —H SO,Z: para
B18 (A-1) Formula (Ila) with:  Formula (IVa) with: 65:22:13 R —H Z: p-sulfatoethyl
R2%': —SO;Na R1®: —H G:p-SO,Z
R2%: _H R 0-SO;Na Gy:p-SO.Z
R!%: _H SO,Z: para Z: p-sulfatoethyl
R _H Z: p-sulfatoethyl B28 (A-1) Formula (IITa) with: Formula (IVb) with: 68:20:12
G:p-SO,Z; Z: B- R*: CH4 R2%; _SO;Na R!9%: —H
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-continued -continued
Dye of Dye of Dye of Dye of Dyeof Dye of
for- for- for- Ratio for- for- for- Ratio
mula mula mula @):1)/ mula mula mula @):I1)/
Expl. (I) (I1)/(11) [08%) (1ID):(IV) Expl. (I) (ITy (1) [08%) (1ID):(IV)
R2%': —CH, R 0-SO;Na R1%: p-COOH Z: p-sulfatoethyl
R!®:_H SO,Z: para G:p-SO,Z; Z: B-
R —H Z: p-sulfatoethyl sulfatoethyl
G:p-SO,Z G;:—H
G, p-SO,Z B37 (A4 Formula (Ila) with: ~ Formula (IVb) with: 65:20:15
Z: p-sulfatoethyl R2°L: _SO;Na R0 0-SO;H
B29 (A-2)  Formula (Ila) with:  Formula (IVb) with: ~ 65:18:17 R2%%: _Hq RU2: —H
R?%': —SO;Na RO 6-SO;H R!%: _H SO,Z: para
R290. 11 RIZ- R1%: p-COOH Z: p-sulfatoethyl
R!%: _H SO,Z: para G: p-80,Z; Z: B-
>
R1%: p-COOH Z: p-sulfatoethyl i?lfato;ﬂlyl
G:p-SO,Z; Z: p- 1 ) )
P> p B38 (A-4) Formula (Ila) with: ~ Formula (IVb) with: 64:22:14
sulfatoethyl R2°L: _ SONa RI09. _ g1
G;:—H Rzoo: _H 3 Rlll: 0-SO.H
B30 (A-2)  Formula (IIa) with: ~ Formula (IVb) with: 70:15:15 RIOG: u SO Z par33
201, 109, T 26+
Rzoo' —SO;Na Rlll. —H R!%: p-COOH Z: p-sulfatoethyl
R —H R 0-SO3H G:p-SO,Z; Z: B-
RI%: —H SO,Z: para sulfatoethyl
R1%: p-COOH Z: p-sulfatoethyl G;:—H
G:p-80,Z; Z: B- B39 (A-4) Formula (Ila) with: ~ Formula (IVb) with:
sulfatoethyl R2%: —SO;Na R!0: 0-SO;Na
G;:—H R2%: _—H RU2: _—H
B3l (A-2) Formula (Ila) with: ~ Formula (IVb) with: 65:20:15 R!%: 0-SO;Na SO,Z: para
R?°!: —SO;Na R _—H R0 _Hq Z: p-sulfatoethyl
R?%: _H R 0-SOH G: p-80,Z; Z: p-
R!%: 5-SO;Na SO,Z: para sulfatoethyl
R!%S: _H Z: B-sulfatoethyl Gy:p-8OZ; Z: B-
G: p-S0,7; 7: B- sulfatoethyl
su.l fatoeély,l ’ B40 (A-1)  Formula (Ila) with: 70:30:0
R*: —SO,N
Gy: p-SO,Z; Z: - RO
sulfatoethyl RIOG: _H
B32 (A-1) Formula (ITa) with: ~ Formula (IVb) with: 64:18:18 RloS; p-COOH
R?%!: —SO;Na R'%: 0-SO,Na o 7B
R p 3 RI H3 G:p-SO,Z; Z: p
. P sulfatoethyl
R0 __H SO,Z: para Gl: —H
R'%:p-SO;Na Z: B-sulfatoethyl B4l (A1)  Formula (Ila) with: 67:33:0
G:p-SO,Z; Z: p- R?%': —SO;Na
sulfatoethyl R2%: _H
G;:—H R1%%: 6-SO;Na
B33 (A-1)  Formula (Ila) with: ~ Formula (IVb) with: ~ 75:10:15 RI%: —H
R?°!: —SO;Na R _—H G:p-SO,Z, Z: B-
R2%0: _H R 0-SO;Na sulfatoethyl
R1%: —H SO,Z: para G1: p-SO.Z; Z: p-
R!%: m-COOH Z: p-sulfatoethyl sulfatoethyl
G:p-SO,Z; Z: p- B42  (A-1) Formula (Ila) with: 68:32:0
sulfatoethyl R0 —H
G;:—H R2%: _COOH
B34 (A-3)  Formula (Ila) with: ~ Formula (IVb) with: ~ 70:15:15 R1%%: 6-SO;Na
RiZ;: —SO;Na Ri i;’ 0-SO;H RI%: —H
R*™: —H R —H G:p-SO,Z, Z: B-
R!%: _H SO,Z: para sulfatoethyl
R1%: p-COOH Z: p-sulfatoethyl G1: p-SO,Z; Z: p-
G:p-SO,Z; Z: - sulfatoethyl
sulfatoethyl B43  (A-1) Formula (Ila) with: 66:34:0
G;:—H R2%: —SO,H
B35 (A-3)  Formula (Ila) with:  Formula (IVb) with:  65:23:12 R2%: _H
R2%': —SO,Na R1®: —H R1%%: 6-SO;Na
R2%: —H R 0-SO;H R9%: 0-SO;Na
R!%: 0-SO;Na SO,Z: para G: p-SO,Z, Z; vinyl
R!%S: _H Z: p-sulfatoethyl G1: p-SO,Z; Z:
G:p-SO,Z; Z: - vinyl
sulfatoethyl B45  (A-1) Formula (Ila) with: 66:34:0
Gy:p-SO,Z; Z: B- R2%: —SO;Na
sulfatoethyl R2%: —CH,
B36 (A-3)  Formula (Ila) with: ~ Formula (IVb) with:  64:24:12 R!%: _H
R2%': —SO,Na R1®: —H R0 _Hq
R2%: —H R 0-SO;H G:p-SO,Z; Z: p-
R!%: _H SO,Z: para sulfatoethyl
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-continued
Dye of Dye of Dye of
for- for- for- Ratio
mula mula mula (I):(I0y/
Expl. (I) (IT)/(11I) Iv) (IID:(IV)
G1: p-SO,Z; Z: p-
sulfatoethyl
B46  (A-1) Formula (Ila) with: 62:38:0
R2%': —SO;Na
R2%.
R0, _ g
RI0S. _pq
G:p-SO,Z; Z: -
sulfatoethyl
G1: p-SO,Z; Z: p-
sulfatoethyl
B47 (A-1) Formula (ITa) with: 65:35:0
R200. _§q
R!%:0-SO;Na
R197: 0-SO;Na
G:p-SO,Z
G1: p-SO,Z
Z: p-sulfatoethyl
B48  (A-1) Formula (IITa) with: 64:36:0
R?®: —COOH
RI0S. g
RIO7.
G:p-SO,Z
G1: p-SO,Z
Z: p-sulfatoethyl
B49  (A-1) Formula (ITa) with: 65:35:0
R2%: _CH,
RIOS.
RIO7.
G:p-SO,Z
G1: p-SO,Z
Z: p-sulfatoethyl
B50 (A-1) Formula (Ila) with: ~ Formula (IV) with: 63:27:10
R2%': —SO,Na D4: formula (1) with
R2%: _—H X: m-SO,Z
R!%:_H Z: p-sulfatoethyl
R!%: p-COOH and R': o-methoxy
G:p-SO,Z; Z: p- D3: formula (1) with
sulfatoethyl X:p-SO,Z
G;:—H Z: p-sulfatoethyl
and R!: 0-SO;Na
R*: —CH,SO;Na
B51 (A-1) Formula (Ila) with: ~ Formula (IV) with: 58:20:22
R2%': —SO,Na D4: formula (1) with
R2%: —H X: p-SO,Z
R!%: _H Z: p-sulfatoethyl
R!%: p-COOH D3 = formula (1) with
G:p-SO,Z; Z: - X:p-SO,Z
sulfatoethyl R1:0-SO;Na
G;:—H Z: p-sulfatoethyl
R*: —CH,SO;Na
B52  (A-1) Formula (Ila) with: ~ Formula (IV) with: 62:22:16
R2%': —SO,Na D4: formula (1) with
R2%: —H X: p-SO,Z
R!%: 0-SO;Na Z: p-sulfatoethyl
R —H D3: formula (1) with
G:p-SO,Z,Z: - X:p-SO,Z
sulfatoethyl Z: p-sulfatoethyl
G,:p-SO,Z; Z: p-  R*: —CH,SO;Na
sulfatoethyl
B53  (A-1) Formula (Ila) with: ~ Formula (IV) with: 67:22:11
R2%': —SO,Na D4: formula (1) with
R2%: —H X: p-SO,Z
R!%: _H Z: p-sulfatoethyl
R!%S: _H D3: formula (1) with
G:p-SO,Z; Z: - X:p-SO,Z
sulfatoethyl Z: p-sulfatoethyl

G,: p-SO,Z; Z: B-
sulfatoethyl

R*: —CH,SO;Na

18

[0268]

o\\ //o
S

{

N
Il
Na038

[0269]
SO;Na

d

NaO3;SNa

[0270]
(I1-1)

NazOSO
\/\SOZ

Example B 54

NH,

SO;Na

4
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60 parts of a dye of formula (A-1)

(A-1)
0 0
\V4
S F
N
I
N
SO;3Na

were mixed with 13 parts of a dye of formula (II-1)

(1I-1)

NH,
/©/N§N NéNO\
NH 0SO;Na
03 2 SO; N3

and mixed with 12 parts of a dye of the formula

(IT-1)
0S0;Na
0%
N
>
Ny
NH,
N
NH,
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[0271] and mixed with 15 parts of a dye powder of the
formula (IV-1)

av-1)

0
\\S//
NaO3SO/\/ \©\
N om
I
N OO
NaOsS NH,
N
SN
SOsNa,
s2°
N20sS07 N g

[0272] The resulting inventive dye mixture was dried under
reduced pressure. (Alternatively it could be dried via spray
drying.) It gives very deep black dyeings and prints, e.g. on
cotton, under the dyeing conditions typical for reactive dyes.

Performance-Examples C1 to C2

C1

[0273] The dye from example Al of this invention was
compared with the corresponding non-inventive dye (la)
wherein D' and D? is p-Sulfatoethyl sulfonyl-anilin:

0
I
P

9] oH NH,

Na0380.

Na0;8

[0274] Remazol® Black B 133%, in exhaust dyeing (liquor
ratio 1:10, soda ash 20 g/, 70 g/l NaCl, unbleached cotton
knit) at 40° C., 50° C. and 60° C.

[0275] The resulting color strengths (in %) were measured
in a full black relative to dyeings performed at 60° C.:

Temperature in ° C.

40 50 60

Sample from Al 95.7 99.9 100
Remazol ® Black B 133% 90.8 102 100

Sep. 24, 2015

[0276] Itcanbe seen clearly that the product from example
Al has a significant lower sensibility to variations in the
temperature during the dying process, which makes the dying
process much more predictable and allows for more tempera-
ture variability in the dyeing process when using the inventive
dye mixture as compared to known mixtures.

C2

[0277] Inventive new dye mixtures Remazol® Midnight
Black RGB and Remazol® Onyx RGB wer dyed on cotton
knit with a liqueur ratio 10:1, at 60° C., Soda ash 5 g/1, caustic
soda 50% 2 ml/1, 80 g/1 Salt (NaCl) and their colour strength
in a deep black shade was set to be 100%.

[0278] Then cotton knit was dyed using the same dying
conditions but using the non-inventive state of the art deep
black dyes listed below.

[027?] Their colour strength relative to the inventive prod-
ucts 1s:

[0280] Novacron Black WAE=90%

[0281] Bezaktiv® Cosmos S-MAX=95%

[0282] Remazol® Deep Black RGB=92%

[0283] Jakazol® Black INN=95%

[0284] Novacron Black CNN=95%

[0285] It can be seen from C2 that the colour strength of a

dye mixture according to the present invention is even higher
than that of state of the art products. The combination with the
high temperature tolerance during the dying process as shown
in C1 allows the dyer more freedom in performing the process
and reduces the amounts of dye required to achieve the same
dyeing result as with other dyes.

(€]
OSO3N.
g/\/ o
%O

1.-7. (canceled)
8. A dye mixture comprising
one or more dye(s) of formula (I)

@

OH NH,
D!—N=N N=N—D?
AN
O, ~Z
g /\S/O
/\ VAN
MO O & Som
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20

and

one or more dye(s) of formula (IT) and/or formula (I1I)

an

RZOI
R200 N,
N
z
I|\|I NZ Sp
N NH,
D
(1)
D4
N,
X
Y
R200 N,
I|\|I RZOI
N NH,
D
and optionally

one or more dye(s) of: formula (IV)

av)

4 OH
N=N
O\s OO A
/\ |
MO 0 N R
N
I
D3
wherein

D' and D? independent of one another is group of formula

M

M

wherein

R! and R? independent of one another is hydrogen,
(C,-C,)-alkyl, (C,-C,)-alkoxy, sulfo, carboxyl,
amido or ureido,

X! is hydrogen or —SO,—CH—CH,,
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D? and D* independent of one another is a group of formula
1
wherein

R! and R? independent of one another is hydrogen, (C, -
C,)-alkyl, (C,-C,)-alkoxy, sulfo, carboxyl, amido or
ureido,

X! is hydrogen or a group of the formula: —SO,—7Z,
wherein

Z is hydroxyl, —CH—CH, or —CH,CH,Z", wherein

7' is hydroxyl or a group which can be eliminated under
the action of alkali,

R?°° and R*°! independent of one another is
1) hydrogen,

ii) C,-Cg-alkyl, which is linear or branched and is unsub-
stituted or substituted by amino, (C,-C,)-alkylamino,
hydroxyl, (C,-C,)-alkoxy, sulfo, halogen, carboxyl,
acetamido or ureido;

iii) phenyl which is unsubstituted or substituted by (C,-
Cy-alkyl, (C,-C,)-alkoxy, sulfo, halogen, carboxyl,
acetamido or ureido; amino, (C,-C,)-alkylamino,
hydroxyl, (C,-C,)-alkoxy, sulfo, carboxyl, cyano, halo-
gen, nitro, amido or ureido,

R* and R** independent of one another is hydrogen, (C,-
Cy-alkyl, CO—(C,-C,-alkyl) or —CH,-SO;M,

M is hydrogen, an alkali metal or one equivalent of an
alkaline earth metal

and wherein the sum of weights of all dyes of formula (I)
that are present in the dye mixture is at least 40% of the
weight of the dye mixture—calculated on the basis of
the sum of weights of all dyes according to formulae (I),
(II), (1IT) and (IV) that are present in the dye mixture.

9. The dye mixture according to claim 8, wherein one or

more dye(s) of formula (I) to (IV) independent from each
other is/are:

(-a)

OH  NH,
D!—N=N N=N—D?
0 0
\\S S//
- ~
Mo~ \ 4/ oM
\O O/
(IL-a)
RZOI
R200 NIL
R106 RIOS
N N
( x AN NZ = /m
ST U
o~ NH, \/\/
o N
\RIOS R107
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-continued
. (Ill-a) (I-b)
G
/§/\W ~
R107_: —_Rlos \# 20 R103 R101 O\
b . AT
= e :“i X
R200 NH,
N RZOI
G ll
|\ N NH, (I1-a)
RIOS_( j/ RZOI
|
\4/ R200 NH,
R106 and/or
R106 RIOS
N, N
f\/ﬁ/ Sy NP NF /m 1
G— -—G
| | ’
P NH, X
(IV-H.) \é\RIOS R£>\/
D4\ OH
N=N.
(III-a)
(6]
A |
G
Mo”” i\ TH ﬁ/\
0 N%N R R107_: lRlos
]|)3 \%
N¢N
R NH, and/or
wherein D! to D* and R* are as defined in claim 8 and N R20!
R'%% to R'°® independent of one another is hydrogen, T I|\|I A
C,-C,-alkyl, C,-C,-alkoxy, sulfo, carboxy, —CN, / AN 2
—COOR! or —CONR?R?, wherein Rlos_:
R' is M or (C,-C,)-alkyl, X »
R
R? and R? independent of one another is H or (C,-C,)- (IV-b)
alkyl, "
R
R?°° and R*°! independent of one another is hydroxyl, /%/\ o
(C,-C,)-alkoxy, sulfo, halogen, carboxyl, acetamido, 70,5—1 |
ureido, amino, (C,-C,)-alkylamino or phenyl, which l = _N
phenyl is unsubstituted or substituted by a substituent R NZ
selected from the group consisting of (C,-C,)-alkyl, o
(Cl-C4).-alk0xy, sulfo, halogen, carboxyl, acetamido g NI,
and ureido, /\
MO O
G and G is SO,Z or hydrogen, with the proviso that not N%N
both G and G1 are hydrogen,
Z. is vinyl, p-sulfatoethyl or hydroxyl and I AN
M is hydrogen, an alkali metal or one equivalent of an RHOT\//)_RIOQ
alkaline earth metal. /\
S0,Z

10. The dye mixture according to claim 8, wherein one or
more dye(s) of formula (I) to (IV) independent from each
other is:
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wherein

R'°! to R'*? independent of one another is hydrogen, car-
boxy, sulfo, (C,-C,)-alkyl or (C,-C,)-alkoxy,

R*%° and R*** independent of one another is hydrogen,
carboxy, sulfo or amino,

G and G' are SO,Z or hydrogen with the proviso that not
both G and G1 are hydrogen,

Z. is vinyl, p-sulfatoethyl or hydroxyl and
M is hydrogen or an alkali metal.

11. The dye mixture according to claim 8, wherein one or
more dye(s) of formula (I) to (IV) independent from each
other is:

(I-¢)

R101 R102
OH NH,
- * \N
MO \\
(I-¢)
R20!1
NH,
RI03 Ri04
Na _N
\ X N N = / W
| I
Z NH, N I
G
(III-c)
Gl
[/\/ |
A
R104
N,
S
N
NH, and/or
R103
\ AN N§ 201
| N R
o P NH,
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(IV-c)
RlOl
70,8
| YA on
N
=z
e N
O*/s NH,
MO \\
N~
N
AN
_RIOZ
.
SO,7Z
wherein
R'°" and R*“* independent of one another is hydrogen or
sulfo,

R'%* and R*®* independent of one another is hydrogen,

sulfo or carboxy,

R?°! is hydrogen or sulfo,

G and G' is SO,Z or hydrogen with the proviso that not

both G and G1 are hydrogen,

Z. is vinyl, p-sulfatoethyl or hydroxyl and

M is hydrogen or an alkali metal.

12. An ink comprising the dye mixture according to claim
8.

13. A process for dyeing or printing hydroxyl- and/or car-
boxamido-containing material which comprises contacting
the material with the dye mixture according to claim 8.

14. A bound fiber comprising a fiber and the dye mixture
according to claim 8 in chemically and/or physically bound
form wherein the fiber is selected from the group consisting of
synthetic fiber materials, nylon materials, nylon-6, nylon-6.6,
aramid fiber, vegetable fiber, seed fiber, cotton, organic cot-
ton, kapok, coir from coconut husk, bast fiber, flax, hemp,
jute, kenaf, ramie, rattan, leaf fiber, sisal, henequen, banana,
stalk fiber, bamboo, fiber from animals, wool, organic wool,
silk, cashmere wool, alpaca fiber, mohair, Angora fiber, fur,
leather materials; manufactured, regenerated and recycled
fiber, cellulosic fiber, paper fiber, cellulosic regenerated fiber,
viscose rayon fiber, acetate and triacetate fiber and Lyocell
fiber.

15. A blend comprising a fiber and the dye mixture accord-
ing to claim 8 in chemically and/or physically bound form
wherein the fiber is selected from the group consisting of
synthetic fiber materials, nylon materials, nylon-6, nylon-6.6,
aramid fiber, vegetable fiber, seed fiber, cotton, organic cot-
ton, kapok, coir from coconut husk, bast fiber, flax, hemp,
jute, kenaf, ramie, rattan, leaf fiber, sisal, henequen, banana,
stalk fiber, bamboo, fiber from animals, wool, organic wool,
silk, cashmere wool, alpaca fiber, mohair, Angora fiber, fur,
leather materials; manufactured, regenerated and recycled
fiber, cellulosic fiber, paper fiber, cellulosic regenerated fiber,
viscose rayon fiber, acetate and triacetate fiber and Lyocell
fiber.



