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This invention relates to novel monoazo dyes of the formula (T)

5
/Cu\
where Rj is
F F Cl

10 H cl CN

15 X is a halogen atom, preferably a chlorine or fluorine atom, and

R, and R3 are independently, hydrogen; a Cs.g-cycloalkyl radical; a C;4-alkyl radical,

a C;.4-alkyl which is substituted by one or more radicals from the group
-OH, -NH,, -COOH and -SOsH and which may be additionally interrupted

by one or more heteroatoms, especially from the group consisting of -O-,

20 -NR4- and -SO»-; ~A-SO,-B;
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where

R4  is hydrogen or a C4-alkyl radical,

A is a Cyg-alkylene group, preferably a C,.4-alkylene group; a Cy¢-
alkylene group, preferably a C,.4-alkylene group which may be
interrupted by one or more heteroatoms selected from the group
consisting of -O-, -NRy- and -SO,-; a Cs_g-cycloalkylene or a
phenylene group which may be substituted by a C;4-alkyl group;
wherein Ry is as defined above;

B  is-CH=CH,; or -CH,-CH,-Z, where Z is any group that is detachable
by alkali; or

R, and R3 may be combined with the nitrogen atom to which they are bonded to form
a hetero ring of 4 to 8 atoms in which an additional heteroatom from the
group consisting of O, N and S may be incorporated,

and also mixtures thereof and their salts.

Useful cations for salt formation are alkali metal or alkaline earth metal cations in

particular.

In preferred compounds, R is
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is a chlorine or fluorine atom, and

is hydrogen; a C,.,-alkyl radical or a C,,-alkyl which is substituted by one
or more radicals from the group -OH, -NH; or -COOH,

is a Cs.g-cycloalkyl radical; a C;,-alkyl which is substituted by one or more
radicals from the group -OH, -NH,, -COOH and -SO3;H; -A-SO,-B;

j _SO,H : E '/C1-Cz-alkyl

; or

where

A is a Cyg-alkylene group; a C;4-alkylene group which may be
interrupted by one or more heteroatoms selected from the group
consisting of -O-, -NR4- and -SO,- or a phenylene group; wherein R4
is as defined above;

B  is-CH=CH, or -CH,-CH,-Z, where Z is any group that is detachable
by alkali, preferably -OSOs;H or -Cl; or

may be combined with the nitrogen atom to which they are bonded to form
a hetero ring of 6 atoms in which an additional heteroatom from the group

consisting of O, N and S may be incorporated,

and also mixtures thereof and their salts.

Especially preferred compounds have the following formulae (Ia) - (Id)
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A further aspect of the present invention is the synthesis of the compounds according to
10  the invention, wherein a compound R;X, where R, and X are each as defined above, is

condensed onto a compound of the formula (II)
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This addition takes place at a pH of 4 - 8, preferably 5 - 6. The reaction temperature is
between 0 and 60°C, particularly between 0 and 50°C, particularly preferably between 0

and 40°C. The compounds according to the invention are isolated and aftertreated by

known methods.

The compounds of the formula (I) and mixtures thereof and their salts are reactive dyes;
they are useful for dyeing or printing hydroxyl-containing or nitrogenous organic

substrates.

According to a further aspect of the invention there is accordingly provided a process
for dyeing or printing hydroxyl-containing or nitrogenous organic substrates by dyeing

or printing with the above-defined compounds, their salts or mixtures.

Preferred substrates are leather and fibre materials comprising natural or synthetic
polyamides or especially natural or regenerated cellulose, such as cotton, filament
viscose or staple viscose. The most preferred substrate is textile material comprising

cotton.

According to another aspect of the present invention there is provided the use of the
above-defined compounds, their salts or mixtures for dyeing or printing the above-

described substrates.

The compounds of the formula (I) can be used in dyeing liquors or in print pastes by all
dyeing or printing processes customary for reactive dyes. Preference is given to dyeing

by the exhaust process in the temperature range of 60 - 100°C.
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The compounds of the invention can be used as individual dye or else on account of
their good compatibility as a combination element with other reactive dyes of the same
class that possess comparable dyeing properties, for example their general fastnesses,
their exhaustion and fixing value, etc. The combination dyeings obtained show similar

fastnesses to the dyeings with the individual dye.

The compounds of the formula (I) provide good exhaustion and fixation values. The
unfixed dye portion is readily washed off. The dyeings and prints obtained have good
lightfastness. They additionally have good wetfastness properties.

According to a further aspect of the present invention there is provided a hydroxyl-
containing or nitrogenous organic substrate that has been dyed or printed by the above-

described dyeing or printing process.
Also claimed are substrates, especially cellulose, polyamides and animal fibres,
preferably cotton or cotton-containing substrates, that have been dyed with such

compounds.

Another claim is to the use of a compound of the formula (I) or mixtures thereof or their

salts as a component in an inkjet printing ink.
The examples which follow illustrate the invention.

Percentages and parts are by weight, unless otherwise stated. Temperatures are reported

in degrees Celsius.
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EXAMPLE 1

50.1 parts of the conventionally prepared copper complex dye of the formula

Cu
o/ o

H,N N=—N

OO h
HO,S

are dissolved in 700 parts of water by neutralization. 16.1 parts of 2,4,6-trifluoro-

SO.H

pyrimidine are added to the solution, which is stirred at 30 - 40°C until amino is no
longer detectable. During the reaction, the hydrofluoric acid released is neutralized with
20% sodium carbonate solution. The dye obtained, which conforms to the formula

(indicated as the free acid)

F Cu
o
H 0
N p—
N N=—N av)
" | OO
F HO.S

3

SO.H

is salted out with sodium chloride, filtered off and dried at 50°C under reduced pressure.
On cotton it provides violet dyeings and prints which have good fastnesses and are

resistant to oxidative effects.

EXAMPLE 2

18.5 parts of cyanuric chloride are suspended in 100 parts of water and stirred at 0 - 5°C
for 20 min. 18.1 parts of 4-aminophenyl 2'-sulphatoethyl sulphone are sprinkled into
this suspension over 15 min. 20% sodium carbonate solution is metered in to maintain

the pH at 3.0 - 3.55 during the condensation reaction. The resulting compound of the

formula (V)
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is not isolated, but pumped in suspension, with stirring, in the course of 30 min, into a
solution of 50.1 parts of the aminoazo dye described in Example 1 in 700 parts of water.
The pH is maintained at 5.0 - 6.0 in the process using 20% sodium carbonate solution.

After the reaction has ended, the dye of the formula (VI)

O\ //

HO,SO \©\ )\ N==N

HO,S

is salted out with sodium chloride, filtered off and dried at 50°C under reduced pressure.
On cellulose material and especially on cotton it provides violet dyeings having very

good fastness properties and good stability to oxidative influences.

EXAMPLE 3

To a neutral solution of 50.1 parts of the aminoazo dye of the formula (I) described in
Example 1 in 700 parts of water are pumped, in the course of 20 min at 0 - 5°C, 18.5
parts of cyanuric chloride suspended in 100 parts of water while the pH is maintained at
6.0 - 7.0 by metered addition of 20% sodium carbonate solution. After the reaction has
ended, the reaction mixture is warmed to 20 - 25°C and admixed with 18.1 parts of 3-
aminopheny! 2'-sulphatoethyl sulphone added a little at a time. The reaction product is
salted out by conventional method, filtered off and dried at 50°C under reduced

pressure. The dye obtained conforms to the formula (VII)
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SOH

and dyes cotton in violet shades. The dyeings have very good light and wet fastness

properties and are stable to oxidative influences.

EXAMPLES 4 - 14

Further 1:1 copper complex dyes can be prepared from appropriate starting compounds

by the methods described in Examples 1 - 3. All the dyes in Table 1 provide on cotton
violet dyeings and prints having very good light and wet fastnesses and are stable to

oxidative influences.

TABLE 1/ Examples 4 - 14

Cu
y O
H O
—N N=N 8
=N | 7
AN 6
4 5
SO3H
Position of
Example Ry

sulpho group
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EXAMPLE 15
50.1 parts of the aminoazo dye described in Example 1 are dissolved in 700 parts of

water by neutralization and are reacted with 3.5 parts of 2,4,6-trifluorotriazine as
described in EP-A-0 172 790. 8.7 parts of morpholine are added after about 30 min at 0
- 5°C and the batch is stirred at 0 - 5°C for 4 - 5 h and then at 10 - 15°C until the
reaction has ended. The pH is maintained all the while at 6.0 - 7.0 using 20% sodium

carbonate solution. The resulting dye of the formula (VIII)

H 'I
NN ‘ N N=N (VIID)
SRS e
he HO,S
F
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is salted out with sodium chloride, filtered off with suction, dried and ground. It dyes

cotton in violet shades and has very good light and wet fastness properties and good

stability to oxidative influences.

EXAMPLES 16 - 29

Further dyes are obtained according to the directions of Example 15 by replacing the

morpholine with an equivalent amount of the amines recited in Table 2. All these dyes

provide on cellulose, especially on cotton, violet dyeings and prints notable for very

good light and wet fastnesses and also for resistance to oxidative influences.

TABLE 2 / Examples 16 - 29

Example |Amine

16 Aniline

17 p-Sulphanilic acid

18 m-Sulphanilic acid

19 N-Ethyl-o-toluidine

20 4-Aminophenyl 2'-sulphatoethyl sulphone
21 3-Aminophenyl 2'-sulphatoethyl sulphone
22 Taurine

23 H,NCH,CH,CH,S0,CH,CH,0SO3H

24 H,NCH,CH,S0,CH,CH,0OSO;H

25 H,NCH,CH,0CH,CH,S0,CH,CH,0SO3H
26 N-Methylethanolamine

27 Cyclohexylamine

28 Ethanolamine

29 o-Toluidine

APPLICATION EXAMPLE A

0.3 part of the dye of the formula (IV) of Example 1 is dissolved in 100 parts of

demineralized water and 8 parts of Glauber salt (calcined) are added. The dyebath is
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heated to 50°C and 10 parts of cotton fabric (bleached) are added. The temperature is
maintained at 50°C during the addition of sodium carbonate. The dyebath is then heated
to 60°C and the dyeing is continued at 60°C for one hour. The dyed fabric is then rinsed
with running cold water for 3 minutes and then with running hot water for 3 minutes.
The dyed fabric is then washed in boiling hot demineralized water in the presence of
0.25 part of Marseille soap for 15 minutes. After a further 3 minute rinse with running
hot water and a subsequent hydroextraction, the dyed fabric is dried in a drying cabinet
at 70°C. The result is a violet dyeing having very good light and wet fastnesses, which

is stable to oxidative influences.

APPLICATION EXAMPLE B
A dyebath containing 100 parts of demineralized water and 5 parts of Glauber salt is
entered with 10 parts of cotton fabric (bleached). The bath is then heated to 50°C over

10 minutes and subsequently 0.5 part of the dye of the formula (IV) of Example 1 is
added. After a further 30 minutes at 50°C 1 part of sodium carbonate (calcined) is
added. The dyebath is then heated to 60°C and the dyeing is continued at 60°C for a
further 45 minutes. The dyed fabric is rinsed first with running cold water and then with
hot water and subsequently washed as in Application Example A. The result is a violet
dyeing having very good light and wet fastnesses, which is stable to oxidative

influences.

The other examples of Tables 1 and 2 or mixtures thereof and or their salts can be used
similarly to Application Examples A and B. The result in each case is a violet dyeing

having very good light and wet fastnesses, which is,stable to oxidative influences.

APPLICATION EXAMPLE C

A print paste consisting of
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40  parts of the dye of the formula (IV) of Example 1
100 parts of urea

350 parts of water

500 parts of a 4% sodium alginate thickener and

10  parts of sodium bicarbonate

1000 parts in total

is applied to cotton fabric by known methods. The printed fabric is dried and fixed in
steam at 102 - 104°C for 4 - 8 minutes. It is then rinsed first with cold and then with hot
water. It is subsequently washed in boiling water as described in Application Example
A and then dried. The result is a violet dyeing having very good light and wet

fastnesses, which is stable to oxidative influences.

The other examples of Tables 1 and 2 or mixtures thereof and or their salts can be used
similarly to Application Example C. The result in each case is a violet dyeing having

very good light and wet fastnesses, which is stable to oxidative influences.

APPLICATION EXAMPLE D
2.5 parts of the dye of Example 1 of the formula (IV) are stirred into a mixture of 20

parts of diethylene glycol and 77.5 parts of water at 25°C. The result is a printing ink
useful for the inkjet printing process.

The other examples of Tables 1 and 2 or mixtures thereof and or their salts can be used

similarly to Application Example D.



WO 02/31057 PCT/IB01/01783

15
CLAIMS
1. Compounds of the formula (I)
5
/Cu\
N=N
G SO;H
where
X is a halogen atom, preferably a chlorine or fluorine atom, and
Ry and R3 are independently hydrogen; a Cs.g-cycloalkyl radical; a C;.4-alkyl
10 radical; a C;4-alkyl which is substituted by one or more radicals from
the group -OH, -NH,, -COOH and -SOsH and which may be
additionally interrupted by one or more heteroatoms, especially from
the group consisting of -O-, -NRy4- and -SO,-; -A-SO,-B;
_Q(SOSH)O_Z 2 >/C1-C4~Alkyl
15 s or
- I AN
(SOzH),..
N I _ 3713
where ‘
20 R4  is hydrogen or a C4-alkyl radical,

A isaCye-alkylene group, preferably a C,.4-alkylene group; a
Cy.¢-alkylene group, preferably a C,4-alkylene group which may
be interrupted by one or more heteroatoms selected from the

group consisting of -O-, -NRy4- and -SO2-; a Cs.3-cycloalkylene
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or a phenylene group which may be substituted by a C;4-alkyl
grdup; wherein Ry is as defined above;

B is -<CH=CH, or -CH,-CH,-Z, where Z is any group that is
detachable by alkali; or

R, and R; may be combined with the nitrogen atom to which they are bonded to
form a hetero ring of 4 to 8 atoms in which an additional heteroatom

from the group consisting of O, N and S may be incorporated,

and also mixtures thereof and their salts.

Compounds according to Claim 1, characterized in that R; is

F F cl
N FN N Hn N XN j(\
_ _ N

LG

, Cl , CN or N" "NRyR;,
where
X is a chlorine or fluorine atom, and
R, is hydrogen; a C;,-alkyl radical or a C;.,-alkyl which is substituted by
one or more radicals from the group -OH, -NH; or -COOH,
R; is a Cs_g-cycloalkyl radical; a C;,-alkyl which is substituted by one or
more radicals from the group -OH, -NH,, -COOH and -SO3;H;
-A-SOz-B;
j ~SO;H : 2 >/ C,-C,-alkyl
; or

where



WO 02/31057 PCT/IB01/01783

10

15 3.

20

17

A isa Cys-alkylene group; a Cy4-alkylene group which may be
interrupted by one or more heteroatoms selected from the group
consisting of -O-, -NR4- and -SO,- or a phenylene group;
wherein Ry is as defined above;

B  is -CH=CH, or -CH,-CH,-Z, where Z is any group that is
detachable by alkali, preferably -OSOsH or -Cl; or

R, and R3 may be combined with the nitrogen atom to which they are bonded to
form a hetero ring of 6 atoms in which an additional heteroatom from

the group consisting of O, N and S may be incorporated,

and also mixtures thereof and their salts.

Compounds of the following formulae (Ia) - (Id) according to Claim 1

1

AT A=
F 00

NI SN H O ' @)

H

Cu
2 T 4 o o

|
| —_
HO.,SOH.CH.C—S N/I\N/ N=N
3 P (% H O‘ (Ib)

o
SO,H  SO.H
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RaT e
: SOt

SO,H SO,H
5
4. Process for preparing a compound according to any one of Claims 1 - 3,
characterized in that a compound of the formula (II)
Cu
o~/ 0
H,N N=N @
v SO;H
SO,H
10

is condensed onto a compound R;X, where R; and X are each as defined in Claim
1.

15 5. Use of the compounds of the formula (I), (Ia), (Ib), (Ic) or (Id) or mixtures thereof
or salts thereof according to Claim 1, 2 or 3 for dyeing or printing hydroxyl-

containing or nitrogenous organic substrates.
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6.  Hydroxyl-containing or nitrogenous organic substrates, preferably cellulose,
polyamides and animal fibres, particularly preferably cotton or cotton-containing

substrates, dyed or printed by a process according to Claim 5.

7. Use of a compound of the formula (I) according to any one of Claims 1 - 3 or

mixtures thereof or their salts as a component in an inkjet printing ink.
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