
- 1- Fibre-reactive anthraquinone dyes, process for their preparation, and
their use The present invention relates to novel fibre-reactive
anthraquinone dyes, to a process for their preparation and to their use for
the dyeing or printing of fibre materials. The practice of dyeing with
reactive dyes has led in recent times to increased requirements regarding
the quality of the dyeings and the economy of the dyeing process. As a
result there continues to be a need for novel reactive dyes which have
improved properties, in particular with respect to their application. For
dyeing nowadays, reactive dyes are required which combine sufficient
substantivity with ready ease of washoff of the unfixed portions. They
should in addition show a good dyeing yield and be of high reactivity, the
intention being in particular to give dyeings having high degrees of
fixation. These requirements are not met by all of the properties of the
known dyes. 



The object of the present invention is therefore to find novel, improved
reactive dyes for the dyeing and printing of fibre materials, which possess
the qualities characterized above to a high degree. The novel dyes should
in particular be distinguished by high fixation yields and high stabilities
of the fibre-dye bonds, and, in addition, the portions not fixed to the
fibre should be able to be washed off readily. The dyes should, moreover,
give dyeings having good all-round fastness properties, for example light
fastness and wet fastness properties. It has been found that the said
object can be largely achieved with the novel reactive dyes defined below.
The invention therefore provides anthraquinone dyes of the formula [err]   



- 2- in which [err] and [err] independently of one another are hydrogen or
are substituted or unsubstituted [err] X1 and X2 independently of one
another are chlorine or fluorine, [err] is a [err] radical which is
unsubstituted or substituted by hydroxyl, sulfo or sulfato and is
uninterrupted or is interrupted by oxygen; or is a cyclohexylene radical,
[err] radical, [err] radical, [err] radical or
cyclohexylene-methylene-cyclohexylene radical which is unsubstituted or is
substituted in the cyclohexylene ring by [err] or is a [err] radical, [err]
radical or [err] radical 



which is unsubstituted or is substituted in the phenylene ring by [err]
[err], [err] sulfo, halogen or carboxyl, B2 is an aromatic bridge member, Y
is hydrogen, substituted or unsubstituted [err] or a radical of the benzene
or naphthalene series, and m is the number 0 or 1, with the proviso that,
if m is the number 0, the radical Y contains a fibre-reactive group with
the formula [err] in which Hal is halogen and R' is hydrogen or [err]
Suitable [err] radicals for [err] and Y are preferably [err] radicals,
especially [err] radicals. The alkyl radicals mentioned can, with the
exception of methyl, be interrupted by, for example, oxygen, preferably by
1, 2 or 3 



members -O-, in particular by 1 or 2 members -O-. The alkyl radicals
mentioned may in addition be unsubstituted or substituted by, for example,
hydroxyl, sulfo or sulfato, preferably by hydroxyl or sulfo and in
particular by hydroxyl. The radical Y as alkyl can additionally be
substituted by the radical of an anthraquinone dye, such as, for example,
by a radical of 1,4-diaminoanthraquinone-2-sulfonic acid, which radical is
attached via the amino group in position 4. Suitable [err] radicals for
[err] are preferably [err] radicals, especially    -3 - [err] radicals.
[err] radicals are of particular interest. The alkylene radicals mentioned
can be interrupted by, for example, oxygen, preferably by 1, 2 or 3 



members -0-, in particular by 1 or 2 members -0-. The alkylene radicals
mentioned can in addition be unsubstituted or substituted by hydroxyl,
sulfo or sulfato, preferably by hydroxyl or sulfo and in particular by
hydroxyl. The alkylene radicals mentioned are preferably unsubstituted.
Examples of such alkylene radicals are [err] [err] [err] and in particular
[err] and [err] Suitable substituents of the cyclohexylene radicals
mentioned for [err] are in particular methyl or ethyl, preferably methyl.
If, in such bridging members B1, the cyclohexylene radical is connected to
a [err] radical, then this [err] radical is preferably a methylene radical.
The [err] radicals, [err] radicals and [err] radicals mentioned for [err]
can be unsubstituted or substituted in the phenylene rings by, for example,
[err] such as methyl, ethyl, 



propyl, isopropyl, butyl, sec-butyl, tert-butyl or isobutyl, especially
methyl, by [err] such as methoxy, ethoxy, propoxy, isopropoxy, butoxy or
isobutoxy, especially methoxy, by [err] for example acetylamino or [err] by
halogen, for example fluorine, chlorine or bromine, especially chlorine, or
by sulfo or carboxyl; they are preferably unsubstituted or substituted by
[err] [err] halogen or sulfo. The corresponding unsubstituted radicals are
of particular interest. The [err] radicals present in such bridging members
[err] are preferably methylene radicals. Of particular importance in this
context are [err] radicals, especially methylene-phenylene-methylene
radicals. A suitable aromatic bridging member B2 is, for example, phenylene
or naphthalene, which can be unsubstituted or substituted by, for example,
[err] such as methyl, ethyl, propyl, isopropyl, butyl, sec-butyl,
tert-butyl or isobutyl, especially methyl, by 



[err] such as methoxy, ethoxy, propoxy, isopropoxy, butoxy or isobutoxy,
especially methoxy, by [err] for example acetylamino or propionylamino, by
halogen, for example fluorine, chlorine or bromine, especially chlorine, or
by sulfo or carboxyl. The phenylene and naphthalene radicals are preferably
unsubstituted or substituted by [err] [err] halogen or sulfo. Of particular
interest in this context are the phenylene radicals, especially
sulfo-substituted phenylene radicals.    -4 - The phenyl and naphthyl
radicals mentioned for Y can be unsubstituted or substituted, for example,
as indicated above for B2. The phenyl and naphthyl radicals mentioned for Y
can in addition be substituted by a fibre-reactive group. 



Examples of such fibre-reactive groups are those of the formulae [err] in
which W is a group of the formula [err] [err] or [err] R6 is hydrogen or is
[err] which is unsubstituted or is substituted by hydroxyl, sulfo, sulfato,
carboxyl or cyano, R is hydrogen, hydroxyl, sulfo, sulfato, carboxyl,
cyano, halogen, [err] [err] or carbamoyl, R' is hydrogen or [err], Z is a
group of the formula [err] or [err] and [err] is a leaving group, Hal is
halogen, E is the radical -0- or -NR7- and R7 is hydrogen or [err] and
[err] and alk' are independently of one another [err].  



- 5 - Examples of suitable leaving groups [err] are [err] -Br, [err] [err]
[err] [err] [err] [err] is preferably a group of the formula [err] or [err]
[err], especially [err] or [err] preferably [err]. alk and [err] are
independently of one another, for example, a methylene, ethylene,
1,3-propylene, 1,4-butylene, 1,5-pentylene or 1,6-hexylene radical or
branched isomers thereof. alk and alk' are preferably a [err] radical and,
with particular preference, are an ethylene radical. R is preferably
hydrogen. 



R' is preferably hydrogen. R6 is preferably hydrogen or [err] such as
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl.
R6 is with particular preference hydrogen. E is preferably -NH- or -O- and
with particular preference is -O-. W is preferably a group of the formula
-CONH- or -NHCO-, especially a group of the formula -CONH-. Hal in the
radical of the formulae (2a) and (2b) is preferably chlorine or, in
particular, bromine. Preferred reactive radicals of the formula (2a) to
(2g) are those in which W is a group of the formula -CONH- or -NHCO-, in
particular a group of the formula -CONH-, R is hydrogen, E is the radical
-0- or -NH-, Hal is chlorine or bromine and [err] is a group of the formula
[err] in particular a group of the formula [er]] or [err]. R' is preferably
hydrogen. 



Particularly preferred reactive radicals are those of the formulae (2a) to
(2d) in which the abovementioned definitions and preferences apply for Hal,
Z, W, R and R'.    - 6- [err] are preferably hydrogen or [err] especially
hydrogen. [err] is preferably hydrogen or [err] which is unsubstituted or
is substituted by hydroxyl, sulfo or sulfato and, with the exception of
methyl, is uninterrupted or is interrupted by oxygen, and is preferably
hydrogen or unsubstituted or hydroxyl-substituted [err] and especially
hydrogen. [err] are with particular preference hydrogen or [err] especially
hydrogen, and [err] is hydrogen or is [err] which is unsubstituted or is
substituted by 



hydroxyl, sulfo or sulfato and, with the exception of methyl, is
uninterrupted or is interrupted by oxygen, and is in particular hydrogen or
unsubstituted or hydroxyl-substituted [err] and is preferably hydrogen.
[err] is preferably [err] which is uninterrupted or is interrupted by
oxygen; or is a methylene-cyclohexylene radical, cyclohexylene-methylene
radical or cyclohexylene-methylene-cyclohexylene radical which is
unsubstituted or is substituted in the cyclohexylene ring by [err] or is a
methylene-phenylene-methylene radical which is unsubstituted or is
substituted in the phenylene ring by [err], halogen or sulfo. With
particular preference, [err] is [err] which is uninterrupted or is
interrupted by oxygen; or is a methylene-cylohexylene radical or
cyclohexylene-methylene radical which is unsubstituted or is substituted in
the cyclohexylene ring by [err] or is a methylene-phenylene-methylene
radical. 



As the bridge member B1, the corresponding alkylene radicals are of
particular interest. With very particular preference, [err] is [err]
especially a radical of the formula [err] or, preferably, a radical of the
formula [err] B2 is preferably unsubstituted or [err] [err]
C2-C4alkanoylamino-, halogen-, carboxyl- or sulfo-substituted naphthalene
or, preferably, phenylene. With particular preference, B2 is phenylene
which is unsubstituted or is substituted by [err] [err] halogen or sulfo,
preferably sulfo-substituted phenylene. Preferred anthraquinone dyes of the
formula (1) in which m is the number 1 are those in    -7 - which Y is
hydrogen or is [err] which is unsubstituted or substituted by hydroxyl, 



sulfo or sulfato and, with the exception of methyl, is uninterrupted or
interrupted by oxygen; or Y is phenyl or naphthyl, where the phenyl and
naphthyl radicals can be substituted by [err] [err] [err] halogen, carboxyl
or sulfo or by one of the fibre-reactive groups of the formulae (2a) to
(2g), in particular of the formulae (2a) to (2d); or Y is an anthraquinone
radical of the formula [err] in which case, for [err], the definitions and
preferences indicated above for [err] apply. Y here is preferably hydrogen
or [err] which is unsubstituted or substituted by hydroxyl, sulfo or
sulfato and, with the exception of methyl, is uninterrupted or is
interrupted by oxygen; or is an anthraquinone radical of the formula (3);
or 



is sulfo-substituted naphthyl; or is phenyl which can be substituted by
[err] [err] halogen or sulfo or by a fibre-reactive radical of the formula
(2a), (2b), (2c) or (2d), where W is a group of the formula -CO-NH-, R is
hydrogen, R' is preferably hydrogen and [err] is sulfato or chlorine. Of
particular interest for Y are the corresponding phenyl radicals.
Particularly preferred anthraquinone dyes of the formula (1) in which m is
the number 1 are those in which [err] and R4 are hydrogen or [err],
especially hydrogen, R5 is hydrogen or is [err] which is unsubstituted or
is substituted by hydroxyl, sulfo or sulfato and, with the exception of
methyl, is uninterrupted or is interrupted by oxygen, and in particular is
hydrogen or [err] which is unsubstituted or substituted by hydroxyl and,
with the exception of methyl, is uninterrupted or interrupted by oxgyen,
and is preferably hydrogen, 



[err] is [err] which is uninterrupted or is interrupted by oxygen; or is a
methylene-cyclohexylene radical, cyclohexylene-methylene radical or    -8-
cyclohexylene-methylene-cyclohexylene radical which is unsubstituted or is
substituted in the cyclohexylene ring by [err] or is a
methylene-phenylene-methylene radical which is unsubstituted or is
substituted in the phenylene ring by [err] [err] halogen or sulfo, B2 is
phenylene which is unsubstituted or is substituted by [err], [err], halogen
or sulfo, and Y is hydrogen or is [err] which is unsubstituted or is
substituted by hydroxyl, sulfo 



or sulfato and, with the exception of methyl, is uninterrupted or is
interrupted by oxygen; or is an anthraquinone radical of the formula (3);
or is sulfo-substituted naphthyl; or is phenyl which can be substituted by
[err] [err] halogen or sulfo or by a fibre-reactive radical of the formulae
(2a), (2b), (2c) or (2d), where W is a group of the formula -CO-NH-, R is
hydrogen and [err] is sulfato or chlorine. Of particular interest in this
context are anthraquinone dyes in which [err] is C2-C6alkylene and B2 is
sulfo-substituted phenylene. R' is preferably hydrogen. Preferred
anthraquinone dyes of the formula (1) in which m is the number 0 are those
in which Y is phenyl or naphthyl which is unsubstituted or is substituted
by [err], [err] [err] halogen, carboxyl or sulfo, where the phenyl and 



naphthyl radicals contain at least one of the fibre-reactive groups of the
formulae (2a) and (2b). Particularly preferred anthraquinone dyes of the
formula (I) in which m is the number 0 are those in which [err] are
hydrogen or [err] especially hydrogen, [err] is hydrogen or is [err] which
is unsubstituted or is substituted by hydroxyl, sulfo or sulfato and, with
the exception of methyl, is uninterrupted or is interrupted by oxygen,
especially hydrogen or [err] which is unsubstituted or is substituted by
hydroxyl and, with the exception of methyl, is uninterrupted or is
interrupted by oxygen, and is preferably hydrogen, [err] is [err] which is
uninterrupted or is interrupted by oxygen; or is a methylene-cyclohexylene
radical, cyclohexylene-methylene radical or
cyclohexylene-methylene-cyclohexylene radical which is unsubstituted or is
substituted in 



the cyclohexylene ring by [err] or is a methylene-phenylene-methylene
radical which is unsubstituted or is substituted in the    -9 - phenylene
ring by [err] halogen or sulfo, B2 is phenylene which is unsubstituted or
is substituted by [err] halogen or sulfo, and Y is phenyl which is
unsubstituted or is substituted by [err] halogen or sulfo, the phenyl
radical containing at least one of the fibre-reactive groups of the
formulae (2a) and (2b). Of particular interest in this context are
anthraquinone dyes in which [err] is C2-C6alkylene and B2 is
sulfo-substituted phenylene. 



The present invention additionally provides a process for the preparation
of anthraquinone dyes of the formula (1), which comprises reacting with one
another compounds of the formulae [err] cyanuric fluoride or cyanuric
chloride and, if desired, a compound of the formula [err] with or without a
subsequent conversion reaction, the definitions and preferences indicated
above applying for [err] Since the individual process steps indicated above
can be carried out in a variety of sequences, and in some cases even
simultaneously, there is a variety of possible process variants. The
reaction is generally carried out stepwise in succession, with the sequence
of the single reactions between the individual reaction components
depending advantageously on the particular conditions. 



For example, in order to prepare anthraquinone dyes of the formula (1) in
which m is the number 0, a compound of the formula (5) is reacted with
cyanuric fluoride or cyanuric chloride and the resulting product is then
subjected to a condensation reaction with the    - 10- compound of the
formula (4). A process variant for preparing anthraquinone dyes of the
formula (1) in which m is the number 1 comprising reacting a compound of
the formula (5) with cyanuric fluoride or cyanuric chloride, then reacting
the resulting product with the compound of the formula (6), subjecting that
product to a condensation reaction with cyanuric fluoride or cyanuric
chloride and then subjecting the resulting product to a condensation
reaction with the 



compound of the formula (4). A further process variant for preparing
anthraquinone dyes of the formula (1) in which m is the number 1 comprises
reacting a compound of the formula (6) with cyanuric fluoride or cyanuric
chloride and then subjecting the resulting product to a condensation
reaction with the compound of the formula (4). The product thus obtained is
then reacted with the product from the condensation of the compound of the
formula (5) and cyanuric fluoride or cyanuric chloride. In addition, as
conversion reactions, elimination reactions can be appended to the
synthesis. For example, anthraquinone dyes of the formula (1) which contain
sulfatoethylsulfonyl radicals or [err]-dihalopropionylamino radicals can be
treated with a base, for example sodium hydroxide; in which case the
sulfatoethylsulfonyl radicals are converted to vinylsulfonyl radicals or
the [err]-dihalopropionylamino radicals are converted to
[err]-haloacryloylamino radicals. 



In principle, the anthraquinone dyes of the formula (1) can be prepared
starting from precursors or intermediates of dyes which contain
fibre-reactive radicals, or these fibre-reactive radicals are introduced
into intermediates suitable for this purpose which have the character of
dyes. The compounds of the formulae (4), (5) and (6) are known or can be
obtained in analogy to known compounds. The individual condensation
reactions take place, for example, in accordance with processes which are
known per se, generally in aqueous solution at a temperature of, for
example, from 0 to [err], in particular from 0 to [err], and at a pH of,
for example, from 4 to 10. The dyes of the formula (1) according to the
invention are either in the form of their free   



acid or, preferably, as the salts thereof. Examples of suitable salts are
the alkali metal, alkaline earth metal or ammonium salts or the salts of an
organic amine. Examples are the sodium, lithium, potassium or ammonium
salts or the salt of mono-, di- or triethanolamine. The dyes according to
the invention are suitable for the dyeing and printing of a very wide
variety of materials, such as hydroxyl-containing or nitrogen-containing
fibre materials. Examples are silk, leather, wool, polyamide fibres and
polyurethanes, and, in particular, cellulose-containing fibre materials of
all kinds. Examples of such cellulose-containing fibre materials are the
natural cellulose fibres such as cotton, linen and hemp, and also pulp and
regenerated cellulose. The dyes according to the invention are also
suitable for dyeing or printing hydroxyl-containing fibres present in blend
fabrics, for example blends of cotton with polyester fibres or polyamide
fibres. The dyes according to the invention 



are particularly suitable for the dyeing or printing of
cellulose-containing fibre-materials. In addition, they can be used to dye
or print natural or synthetic polyamide fibre materials, especially wool or
synthetic polyamide fibre materials. The dyes according to the invention
can be applied to the fibre materials and fixed on the fibre in various
ways, in particular in the form of aqueous dye solutions and print pastes.
They are suitable not only for the exhaust method but also for dyeing by
the padding method, in accordance with which the fabric is impregnated with
aqueous dye solutions which may or may not contain salt, and the dyes are
fixed after alkali treatment or in the presence of alkali, with or without
the action of heat. They are particularly suitable for the cold pad-batch
process, according to which the dye together with the alkali is applied to
the padder and subsequently fixed by storage for several hours at room
temperature. After fixation, the dyeings or prints are rinsed thoroughly
with cold and hot water, with or without the addition of a dispersant which
also promotes the diffusion of the unfixed 



portions. The dyes according to the invention are distinguished by high
reactivity, good fixation capacity and a very good buildup capacity. They
can therefore be used by the exhaust dyeing method at low dyeing
temperatures and require only short steaming times in the pad-steam method.
The degrees of fixation are high, and the unfixed portions are easy to wash
off, the difference between the degree of exhaustion and the degree of
fixation being remarkably small, i.e. the loss on soaping being very low.
The dyes according to the invention are also particularly suitable for
printing, especially on cotton, but also for printing nitrogen-containing
fibres, for example wool, silk or blend fabrics which include    -12- 



wool or silk. The dyeings and prints produced using the dyes according to
the invention have a high colour strength and a high fibre-dye bond
stability not only in the acid but also in the akaline range, and also have
good light fastness and very good wet fastness properties, such as wash,
water, salt water, cross-dyeing and perspiration fastness properties, and
also good fastness to pleating, to hot pressing and to rubbing. The
examples which follow are intended to illustrate the invention. The
temperatures are indicated in degrees Celsius, parts are parts by weight,
and the percentages are by weight, unless noted otherwise. Parts by weight
relate to parts by volume as the kilogram to the litre. Example 1: 19 parts
of cyanuric chloride are stirred vigorously into 50 parts of water, with
the addition of a wetting agent and 5 parts of disodium hydrogen phosphate,
at a temperature of [err]. A neutral solution of 17 parts of
2-aminobenzenesulfonic acid in 170 



parts of water is added dropwise. During this addition, the pH is kept
constant at a value of 4.5 by adding sodium hydroxide solution. After the
end of reaction, a solution of 19 parts of 2,4-diaminobenzenesulfonic acid
in 190 parts of water, which is rendered neutral with sodium hydroxide
solution, is added dropwise, with the pH being held constant at a value of
7 by addition of sodium hydroxide solution. When starting material can no
longer be detected by thin-layer chromatography, the solution is added
dropwise to a suspension of 19 parts of cyanuric chloride in 50 parts of
water which has been cooled to a temperature of [err] and is buffered with
5 parts of disodium hydrogen phosphate, the pH being held at a value of 7
by addition of sodium hydroxide solution until condensation is complete. To
the solution thus obtained is added, dropwise, a further solution of 38
parts of 1-amino4-(3-aminopropyl)anthraquinone-2-sulfonic acid, dissolved
with 4 parts of lithium hydroxide monohydrate in 380 parts of water, at a
rate such that the pH does not exceed a value of 10. Subsequently, the pH
is maintained at a value of 9.5 until the end of 



the reaction. Following neutralization, the sodium chloride formed is
removed by dialysis and the dye solution is concentrated by evaporation in
vacuo. A dye is obtained which in the form of the free acid corresponds to
the compound of the formula    - 13 - [err] the addition of a wetting agent
and 5 parts of disodium hydrogen phosphate, at a temperature of [err]. A
neutral solution of 19 parts of 2,4-diaminobenzenesulfonic acid in 190
parts of water is added dropwise. During this addition the pH is kept
constant at a value of 4.5 by addition of sodium hydroxide solution. The
resulting solution is added dropwise to a solution of 38 parts of
1-amino-4-(3-aminopropyl)anthraquinone-2-sulfonic 



acid, dissolved with 4 parts of lithium hydroxide monohydrate in 380 parts
of water, at a rate such that the pH does not exceed a value of 10. The pH
is subsequently kept at a value of 9.5 until the end of the reaction
(solution 1). 19 parts of cyanuric chloride are stirred vigorously into 50
parts of water, with the addition of a wetting agent and 5 parts of
disodium hydrogen phosphate, at a temperature of [err]. A neutral solution
of 17 parts of 2-aminobenzenesulfonic acid in 170 parts of water is added.
During this addition, the pH is held constant at a value of 4.5 by addition
of sodium hydroxide solution. The solution 1 obtainable as indicated above
is added dropwise to this solution at a rate such that the pH does not
exceed a value of 7. The pH is then held at a value of 7 until the end of
the reaction. The sodium chloride formed is removed by dialysis and the dye
solution is concentrated by evaporation in vacuo. A dye is obtained which
in the form of the free acid corresponds to the compound of the formula
[err] 



The dye of the formula (102) dyes cotton and wool in blue shades.    -14-
Examples 3 to 305: Following the procedure of Example 1 or of Example 2 but
using instead of 17 parts of 2-aminobenzenesulfonic acid, an equimolar
quantity of an amine of the formula [err], and instead of 38 parts of
1-amino-4-(3-aminopropyl)anthraquinone-2-sulfonic acid, an equimolar
quantity of an anthraquinone compound of the formula [err] gives the dyes
indicated in Table 1 below of the general formula [err] 



respectively, where [err] and [err] are in each case defined as indicated
in Table 1 below. The dyes indicated in Table 1 dye cotton and wool in blue
shades.    - 15 - [err] Table 1    16 [err] 



- 17 - [err]    -18- [err]    



-19 - [err] S03H -NH    -20 - [err]    -21 - 



[err]    22 [err]    - 23 - [err]   



- 24 - [err]    -25 - [err]    -26 - [err] 



-27 - [err]    -28- [err]    



- 29 - [err]    -30 - [err]    -31 - [err]  



-32 - [err]    - 33 - [err]    34 



[err]    - 35 - [err]    - 36 - [err]   



-37 - [err]    -38 - [err]    -39 - [err] 



-40 - [err]    -41 - [err]    



-42 - [err]    -43 - [err]    -44 - [err]  



-45 - [err]    -46 - [err]    -47 - 



[err]    -48 - [err]    -49 - [err]   



50 [err]    -51 - [err]    -52 - [err] 



- 53 - [err]    -54 - [err]    



- 55 - [err]    - 56 - [err]    - 57 - [err]  



-58 - [err]    - 59 - [err]    -60 - 



[err] [err]    -61 - [err]    -62 - [err]  



-63 - [err]    -64 - [err] [err] gives analogous dyes which dye cotton and
wool in blue shades. Following the procedure indicated in one of Examples 1
to 305 but using, instead of 19 parts of 2,4-diaminobenzenesulfonic acid,
an equimolar quantity of 



2,5-diaminobenzenesulfonic acid, 2,4-diaminobenzene-1,5-disulfonic acid or
2,5-diaminobenzene-1,4-disulfonic acid gives analogous dyes which dye
cotton and wool in blue shades. Example 306: By a procedure similar to that
indicated in Example 2, the dye of the formula    -65 - [err] can be
obtained. The dye of the formula (105) dyes cotton and wool in blue shades.
Example 307: 13 parts of cyanuric fluoride are added dropwise at a
temperature of [err] to 



a solution of 17 parts of 2-aminobenzenesulfonic acid in 250 parts of
water, which has been rendered neutral with sodium hydroxide solution and
is buffered with 5 parts of disodium hydrogen phosphate. During this
dropwise addition, the pH is held constant at a value of 7 by addition of
sodium hydroxide solution. After the end of the reaction, a solution of 19
parts of 2,4-diaminobenzenesulfonic acid in 150 parts of water, rendered
neutral with sodium hydroxide solution, is added dropwise, the pH being
held constant at a value of 7 by addition of sodium hydroxide solution.
When starting material can no longer be detected by thin-layer
chromatography, 13 parts of cyanuric fluoride are added dropwise, the pH
being held at a value of 7 by addition of sodium hydroxide solution. To the
solution thus obtained is added dropwise a further solution of 38 parts of
1-amino-4-(3-aminopropyl)anthraquinone-2-sulfonic acid, dissolved with 4
parts of lithium hydroxide monohydrate in 380 parts of water, at a rate
such that the pH does not exceed a value of 10. The pH is subsequently held
at a value of 9.5 until the end of the 



reaction. Following neutralization, the sodium chloride formed is removed
by dialysis and the dye solution is concentrated by evaporation in vacuo. A
dye is obtained which in the form of the free acid corresponds to the
compound of the formula [err] The dye of the formula (106) dyes cotton and
wool in blue shades.    - 66- Example 308: 13 parts of cyanuric fluoride
are added dropwise at a temperature of [err] to a solution of 19 parts of
2,4-diaminobenzenesulfonic acid in 150 parts of water, which has been
rendered neutral with sodium hydroxide solution and is buffered with 5
parts of disodium hydrogen phosphate. During this dropwise addition, the pH
is held constant at a 



value of 5 by addition of sodium hydroxide solution. After the end of the
reaction, the resulting solution is added dropwise to a solution of 38
parts of 1-amino-4-(3-aminopropyl)anthraquinone-2-sulfonic acid, dissolved
with 4 parts of lithium hydroxide monohydrate in 380 parts of water, at a
rate such that the pH does not exceed a value of 9. The pH is subsequently
held at a value of 8.5 until the end of the reaction (solution 1). 13 parts
of cyanuric fluoride are added dropwise at a temperature of [err] to a
solution of 17 parts of 2-aminobenzenesulfonic acid in 250 parts of water,
which has been rendered neutral with sodium hydroxide solution and is
buffered with 5 parts of disodium hydrogen phosphate. During this dropwise
addition, the pH is held constant at a value of 7 by addition of sodium
hydroxide solution. The solution 1 obtainable as indicated above is
subsequently added dropwise at a rate such that the pH does not exceed a
value of 7. The pH is then held at the value of 7 by adding sodium
hydroxide solution. After the end of the 



reaction, the sodium chloride formed is removed by dialysis and the dye
solution is concentrated by evaporation in vacuo. A dye is obtained which
in the form a free acid corresponds to the compound of the formula The dye
of the formula (107) dyes cotton and wool in blue shades. Following the
procedure of Example 307 or of Example 308 but using, instead of 17 parts
of 2-aminobenzenesulfonic acid, an equimolar quantity of an amine of the
formula [err] and, instead of 38 parts of
1-amino-4-(3-aminopropyl)anthraquinone-2-sulfonic acid, an equimolar
quantity of an anthraquinone compound of the formula (103), where [err] and
[err] are in each case as defined in Examples 3 to 305 of Table 1, gives
dyes of the general    



- 67 - formula [err] respectively, in which [err] and [err] are in each
case as defined in Examples 3 to 305 of Table 1, and which dye cotton and
wool in blue shades. Analogous dyes are obtained using, instead of 19 parts
of 2,4-diaminobenzenesulfonic acid, an equimolar quantity of
2,5-diaminobenzenesulfonic acid, 2,4-diaminobenzene-1,5-disulfonic acid or
2,5-diaminobenzene-1,4-disulfonic acid. Example 309: Following the
procedure indicated in Example 308, the dye of the formula [err] can be
obtained. The dye of the formula (109) dyes cotton and wool in blue shades.



Example 310: 19 parts of cyanuric chloride are stirred vigorously into 50
parts of water,    -68 - with the addition of a wetting agent and 5 parts
of disodium hydrogen phosphate, at a temperature of [err]. A neutral
solution of 32 parts of a compound of the formula [err] 38 parts of
1-amino-4-(3-aminopropyl)anthraquinone-2-sulfonic acid, dissolved with 4
parts of lithium hydroxide monohydrate in 380 parts of water, is added
dropwise at a rate such that the pH does not exceed a value of 10. The pH
is subsequently held at a value of 9.5 until the end of the reaction. The
dye is precipitated by addition of sodium chloride, filtered off, washed
with aqueous sodium chloride solution and dried. A dye is obtained 



which in the form of the free acid corresponds to the compound of the
formula O NH2 [err] The dye of the formula (111) dyes cotton and wool in
blue shades. Examples 311 to 344: Following the procedure of Example 310
but using, instead of 32 parts of a compound of the formula (110), an
equimolar quantity of an amine of the formula [err], and, instead of 38
parts of 1-amino-4-(3-aminopropyl)anthraquinone-2-sulfonic acid, an
equimolar quantity of an anthraquinone compound of the formula    - 69 - 



[err] gives the dyes indicated in Table 2 below of the general formula
[err] in which [err] and [err] are in each case as defined in Table 2
below. The dyes indicated in Table 2 dye cotton and wool in blue shades.
Table 2 [err]    -70- [err]  



-71 - [err]    -72 - [err]    - 73 - 



[err]    -74- [err]    -75 - [err]   



-76 - [err] Following the procedure of Example 310 but using, instead of 38
parts of 1-amino-4-(3-aminopropyl)anthraquinone-2-sulfonic acid, an
eqimolar quantity of an anthraquinone compound of the formula [err] gives
analogous dyes which dye cotton and wool in blue shades. Example 345: 13
parts of cyanuric fluoride are added dropwise at a temperature of [err] to
-77 - 



a solution of 32 parts of a compound of the formula S03H H2N [err] in 320
parts of water, which has been rendered neutral with sodium hydroxide
solution and is buffered with 5 parts of disodium hydrogen phosphate.
During this dropwise addition, the pH is held constant at a value of 7 by
addition of sodium hydroxide solution. After the end of the reaction, a
solution of 38 parts of 1-amino-4-(3-aminopropyl)anthraquinone-2-sulfonic
acid, dissolved with 4 parts of lithium hydroxide monohydrate in 380 parts
of water, is added dropwise at a rate such that the pH does not exceed a
value of 10. The pH is subsequently held at a value of 9.5 until the end of
the reaction. The dye is precipitated by addition of sodium chloride,
filtered off, washed with aqueous sodium chloride solution and dried. A dye
is obtained which in the 



form of the free acid corresponds to the compound of the formula [err]
[err] The dye of the formula (113) dyes cotton and wool in blue shades.
Following the procedure of Example 345 but using, instead of 32 parts of a
compound of the formula (110), an equimolar quantity of an amine of the
formula [err], and, instead of 38 parts of
1-amino-4-(3-aminopropyl)anthraquinone-2-sulfonic acid, an equimolar
quantity of an anthraquinone compound of the formula (103) in which [err]
and [err] are in each case as defined in Examples 311 to 344 of Table 2,
gives dyes of the general formula    -78 - 



[err] in which [err] and [err] are in each case as defined in Examples 311
to 344 of Table 2 and which dye cotton and wool in blue shades. In the
examples in which a product containing a [err]-sulfatoethylsulfonyl group
or [err]-dibromopropionylamino group is reacted with an anthraquinone
compound, this reaction is carried out in a relatively dilute medium at a
pH of about 8.5. Dyeing method 2 parts of the reactive dye obtained
according to Example 1 are dissolved in 400 parts of water, 1500 parts of a
solution containing 53 g of sodium chloride per litre are added. This
dyebath is entered at [err] with 100 parts of cotton fabric. After 45
minutes 100 parts of a solution containing 16 g of sodium hydroxide and 20
g of calcined sodium carbonate per litre are added. The temperature of the
dyebath is held at [err] for a further 45 minutes. Then the dyed fabric is
rinsed, soaped off at the boil for a quarter of an hour with a 



nonionic detergent, rinsed once more and dried. Printing method 3 parts of
the reactive dye obtained according to Example 1 are sprinkled with rapid
stirring into 100 parts of a stock thickening containing 50 parts of 5%
sodium alginate thickening, 27.8 parts of water, 20 parts of urea, 1 part
of sodium m-nitrobenzenesulfonate and 1.2 parts of sodium hydrogen
carbonate. The resulting print paste is used to print a cotton fabric,
which is then dried and steamed at [err] in saturated steam for 2 minutes.
The printed fabric is then rinsed, soaped off at the boil if desired and
rinsed once more, and subsequently dried.    WHAT IS CLAIMED IS:- 



1. An anthraquinone dye of the formula [err] [err] and [err] independently
of one another are hydrogen or are substituted or unsubstituted [err], X1
and X2 independently of one another are chlorine or fluorine, [err] is a
[err] radical which is unsubstituted or substituted by hydroxyl, sulfo or
sulfato and is uninterrupted or is interrupted by oxygen; or is a
cyclohexylene radical, [err] radical, [err] radical, [err] radical or
cyclohexylene-methylene-cyclohexylene radical which is unsubstituted or is
substituted in the cyclohexylene ring by [err] or is a [err] radical, [err]
radical or [err] radical which is unsubstituted or is substituted in the
phenylene ring by [err] [err] 



[err] sulfo, halogen or carboxyl, B2 is an aromatic bridge member, Y is
hydrogen, substituted or unsubstituted [err] or a radical of the benzene or
naphthalene series, and m is the number 0 or 1, with the proviso that, if m
is the number 0, the radical Y contains a fibre-reactive group of the
formula [err] in which Hal is halogen and R' is hydrogen or [err].    - 80
- 



2. An anthraquinone dye according to claim 1, in which R1, R2, R3 and R4
are hydrogen or [err] and [err] is hydrogen or is [err] which is
unsubstituted or is substituted by hydroxyl, sulfo or sulfato and, with the
exception of methyl, is uninterrupted or is interrupted by oxygen. 3. An
anthraquinone dye according to either of claims 1 and 2, in which B1 is
[err] which is uninterrupted or is interrupted by oxygen; or is a
methylene-cyclohexylene radical, cyclohexylene-methylene radical or
cyclohexylene-methylene-cyclohexylene radical which is unsubstituted or is
substituted in the cyclohexylene ring by [err] or is a
methylene-phenylene-methylene radical which is unsubstituted or is
substituted in the phenylene ring by [err] [err] halogen or sulfo. 4. An
anthraquinone dye according to any one of claims 1 to 3, in which [err] is
[err] which is uninterrupted or is interrupted by oxygen; or 



is a methylene-cyclohexylene radical or cyclohexylene-methylene radical
which is unsubstituted or is substituted in the cyclohexylene ring by [err]
or is a methylene-phenylene-methylene radical. 5. An anthraquinone dye
according to any one of claims 1 to 4, in which [err] is C2-C6alkylene. 6.
An anthraquinone dye according to any one of claims 1 to 5, in which B2 is
phenylene or naphthalene which is unsubstituted or is substituted by [err],
[err] [err] halogen, carboxyl or sulfo. 7. An anthraquinone dye according
to any one of claims 1 to 6, in which B2 is phenylene which is
unsubstituted or is substituted by [err] [err] halogen or sulfo. 8. An
anthraquinone dye according to any one of claims 1 to 7, in which m is the
number 1 and 



Y is hydrogen or is [err] which is unsubstituted or is substituted by
hydroxyl, sulfo or sulfato and, with the exception of methyl, is
uninterrupted or is interrupted by oxygen; or is phenyl or naphthyl, where
the phenyl and naphthyl radicals can be substituted by    [err] [err] [err]
halogen, carboxyl or sulfo or by one fibre-reactive groups of the formulae
-N-CO-CH-CH2-Hal                                             (2a), [err] in
which W is a group of the formula [err] R6 is hydrogen or is [err] which is
unsubstituted or is substituted by hydroxyl, sulfo, 



sulfato, carboxyl or cyano, R is hydrogen, hydroxyl, sulfo, sulfato,
carboxyl, cyano, halogen, [err], [err] or carbamoyl, R' is hydrogen or
[err] Z is a group of the formula -CH=CH2 or [err] and [err] is a leaving
group, Hal is halogen, E is the radical -O- or -NR7- and R7 is hydrogen or
[err] and alk and alk' are independently of one another [err] or is an
anthraquinone radical of the formula    - 82 - 



[err] in which [err] is as defined in claim 1 for [err]. 9. An
anthraquinone dye according to claim 8, in which [err] are hydrogen or
[err], [err] is hydrogen or is [err] which is unsubstituted or is
substituted by hydroxyl, sulfo or sulfato and, with the exception of
methyl, is uninterrupted or is interrupted by oxygen, [err] is [err] which
is uninterrupted or is interrupted by oxgyen; or is a
methylene-cyclohexylene radical, cyclohexylene-methylene radical or
cyclohexylene-methylene-cyclohexylene radical which is unsubstituted or is
substituted in the cyclohexylene ring by [err], or is a
methylene-phenylene-methylene radical which is unsubstituted or is
substituted in the phenylene ring by [err] [err] halogen or sulfo, B2 is
phenylene which is unsubstituted or is substituted by [err] [err], 



halogen or sulfo, and Y is hydrogen or is [err] which is unsubstituted or
is substituted by hydroxyl, sulfo or sulfato and, with the exception of
methyl, is uninterrupted or is interrupted by oxygen; or is an
anthraquinone radical of the formula (3) in which [err] is as defined above
for [err] or is sulfo-substituted naphthyl; or is phenyl which can be.
substituted by [err] [err] halogen or sulfo or by a fibre-reactive radical
of the formulae (2a), (2b), (2c) or (2d), where W is a group of the formula
-CO-NH-, R is hydrogen and [err] is sulfato or chlorine. 10. An
anthraquinone dye according to claim 9, in which [err] is [err] and B2 is
sulfo-substituted phenylene. 11. An anthraquinone dye according to any one
of claims 1 to 7, in which m is the number 0 and 



Y is phenyl or naphthyl which is unsubstituted or is substituted by [err],
[err] [err] halogen, carboxyl or sulfo, where the phenyl and naphthyl
radicals contain at least one of the fibre-reactive groups of the formulae
[err] in which Hal is halogen and R' is hydrogen or [err] 12. An
anthraquinone dye according to claim 11, in which [err] are hydrogen or
[err] [err] is hydrogen or is [err] which is unsubstituted or is
substituted by hydroxyl, sulfo or sulfato and, with the exception of
methyl, is uninterrupted or is interrupted by oxygen, [err] is [err] which
is uninterrupted or is interrupted by oxygen; or 



is a methylene-cyclohexylene radical, cyclohexylene-methylene radical or
cyclohexylene-methylene-cyclohexylene radical which is unsubstituted or is
substituted in the cyclohexylene ring by [err] or is a
methylene-phenylene-methylene radical which is unsubstituted or is
substituted in the phenylene ring by [err] [err] halogen or sulfo, B2 is
phenylene which is unsubstituted or is substituted by [err] [err], halogen
or sulfo, and Y is phenyl which is unsubstituted or is substituted by [err]
[err] halogen or sulfo, the phenyl radical containing at least one of the
fibre-reactive groups of the formulae (2a) and (2b). 13. An anthraquinone
dye according to claim 12, in which [err] is C2-C6alkylene and [err] i
sulfo-substituted phenylene. 14. A process for the preparation of
anthraquinone dyes according to claim 1, which 



comprises reacting with one another compounds of the formulae    [err]
cyanuric fluoride or cyanuric chloride and, if desired, a compound of the
formula HN-B2-NH                                                    (6)
[err] with or without a subsequent conversion reaction, [err] and Y being
as defined in claim 1. 15. The use of an anthraquinone dye according to any
one of claims 1 to 13 or of an anthraquinone dye obtained according to
claim 14 for the dyeing or printing of hydroxyl-containing or
nitrogen-containing fibre materials. 



16. The use according to claim 15 for the dyeing or printing of
cellulose-containing fibre materials or natural or synthetic polyamide
fibre materials.    










