
METALLISED DISAZO DYES CONTAINING A CHLOROTRIAZINYL GROUP This  invention
relates to metallised disazo compounds con- taining a chlorotriazinyl
group, to a process for their prepara- tion and processes for dyeing or
printing hydroxy group or nitro- gencontaining organic substrates using
these compounds in conven- 5   tional manner and to a special
aftertreatment of the resulting dyeings and prints. According to the
invention there is provided /metallised disazo compounds of formula I,
[err] 10   in free acid or salt form, in which m   is 1 or 2, n   is 0 or
1, and the sum of (m + n) is 2: 15      the azo group is bound to the 1- or
2-position of the naphthyl group, and the group -0- (in ortho-position to
the azo group) is bound to the 2- or 1-position of the naphthyl group, and
X   is chlorine or hydroxy,              . and mixtures of compounds of
formula I.    -2- The disulphonaphthol group is preferably a group of
formula (a), (b), (c) or (d), [err] in which the marked carbon atom is
bound to the azo group. More 5  oreferably, it is a group of formula (a) or
a mixture of the 



groups of formulae (a) and (c). Most preferably, it is a group of formula
(a). Preferred compounds of formula I are those which contain a group of
formula (a) and in which X is chlorine or hydroxy; or 10 those which are a
mixture of compounds of formula I in which X is chlorine or hy roxy and
which contain on the one hand a group of formula (a)and on the other hand a
group of formula (c), and which compounds forming the mixture are
preferably present in a ratio (by weight) of from 85:15 to 15:85. 15
Furthermore, it is preferred that the compounds of formula I are a mixture
containing a compound of formula I in which X is chlorine (component Ia)
together with a compound of formula I having an identical or different
chromophore in which X is hydroxy (component Ib). Such mixtures preferably
contain the components Ia 20  and lb in a ratio (by weight) of from 9:1 to
1:9; more preferably they contain the components Ia : lb in a ratio (by
weight) of from 9:1 to 7:3. It is further preferred that the chromophores
of com- ponent la and component lb are identical.    -3- When a compound of
formula I is in  salt form, the cation associated with the sulpho groups is
not critical and may be any one of those non-chromophoric cations
conventional in the field anionic direct dyestuffs provided that the
corresponding salts as 5  obtained are water-soluble. In a compound of
formula I the cations of the sulpho groups can be the same or different,
e.g., the com- pound of formula I can be in a mixed salt form. Preferably,
the 



cations of the sulpho groups are identical. Examples of suitable cations
are alkali metal cations and 10  unsubstituted and substituted ammonium
cations, e.g., lithium, sodium, potassium, ammonium, mono-, di-, tri- and
tetra-methyl- ammonium, triethylammonium and mono-, di- and
tri-ethanolammonium. The preferred cations are the alkali metal cations and
anmo- nium, with sodium being the most preferred. The present invention
further provides a process for the preparation of the compounds of formula
I. Compounds of formula in which X is chlorine, and  a mixtures thereof are
prepared by a process comprising reacting a compound of formula II, Cu
Cu [err] 20   which compound is in free acid or salt form, or a mixture of
two or more compounds of formula II with cyanuric chloride.    -4-
Compounds of formula I in which X is hydroxy or a mixture of chlorine and
hydroxy/ are prepared by reacting a compound of formula II or a mixture of
compounds of formula II with cyanuric chloride and subsequent replacement
of one of the chlorine atoms 5  bound to the triazine group with hydroxy
totally or only partially by alkaline saponification. The condensation of
the amine group in a compound of formula II with cyanuric chloride as well
as any subsequent saponification 



of one of the chlorine atoms may be effected in accordance with 10
conventional methods. The compounds of formula I may be isolated in
accordance with known methods, for example, by conventional salting out
with alkali metal salt, filtering and drying in vacuo at elevated tem-
peratures. 15         Depending on the reaction and isolation conditions a
com- pound of formula I is obtained in free acid or preferably salt form or
even mixed salt form containing, for example, one or more of the above
mentioned cations. It may be converted from free acid form to a salt form
or mixture of salt forms or vice versa or from 20  one salt form to another
by conventional means. The starting compounds of formula II are either
known or may be prepared in accordance with known methods by diazotising
the amine groups of ortho-dianisidine on both sides, reacting first on one
side and then on the other side with the corresponding cou- 25  pling
components followed by carrying out the demethylating cop- pering.    -5-
The compounds of formula I, preferably in salt form, and mixtures thereof
are useful for dyeing or printing hydroxy group- or nitrogen containing
organic substrates, preferably textile ma- terial consisting of or
containing cellulose fibres. The preferred 5  substrate is cotton or
regenerated cellulose, particularly cotton, which also may be blended
together or individually with other suitable textile fibres. 



The compounds and mixtures according to the invention in view of their high
substantivity are suitable for use as direct 10  dyes. Dyeing and printing
may be effected in accordance with con- ventional processes. Dyeing of
natural or regenerated cellulose, such as cotton, is preferably carried out
using the conventional exhaust dyeing method at temperatures of from [err]
to [err] The dyestuffs of this invention have high colouring strength 15
and give high exhaust and fixation yields. They are well compati- ble with
other dyestuffs and may be applied per se or in combina- tion with
appropriate dyestuffs of the same class showing similar dyeing properties.
The dyeings obtained with such combination mix- tures have good fastness
properties. 20         Generally, the dyeings and prints obtained on the
above men- tioned substrates show good wet fastness properties (such as
fast- ness to water, washing or sweat) and good light fastness. Further-
more, they are stable to any oxidative influences, e.g., chlori- nated
water, hypochlorite bleach, peroxide or perborate containing 25  wash
liquors. The wet fastness properties of the direct dyeings or prints on
textile material consisting of or containing cellulose fibres, particularly
cotton, made with the compounds of formula I may be further improved by a
special aftertreatment with a polymeric poly- 30  basic amino compound (A)
which is suitably carried out at a pH of from 7 - 14. Particularly, this
aftertreatment gives improved wash fastness properties allowing repeated
washing at [err]    -6- 



As a polymer[err] polybasic amino compound (A) preferably a com- pound (Al)
is used which is the reaction product of an amine of formula V R-NH-R V 5
or, more preferably, of a polyalkylene polyamine of formula VI [err] in
which each R is independently hydrogen, unsubstituted [err] alkyl or
[err]alkyl monosubstituted by hydroxy [err]alkoxy or cyano, 10         p is
a number from 0 to 100, Z, or each Z when p >0, is independently [err]
alkylene or [err] hydroxyalkylene, and [err] or each [err] when p >1, is
independently -0-, -5- or -NR- where R is as defined above, 15  provided
that the amine of formula VI contains at least one reac- tive [err] or -NH2
group, with cyanamide, dicyandiamide (DCDA), guanidine or biguanide. Most
preferred as the compound of formula VI are diethylene triamine,
triethylene tetramine, tetraethylene pentamine, 2-amino- 20
ethyl-3-aminopropylamine, dipropylene triamine and N,N- bis- (3-aminopropyl
)methylamine. The compounds (Al) are known; they may be prepared, for
example, according to the method described in British Patent 657,753 U.S.
Patent 2,649,354 and   U.S. Patent 4,410,652. 25         Most preferred as
compounds (Al) are the reaction products of DCOA with diethylene triamine
or triethylene tetramine. Preferred compounds (A) are furthermore compounds
(A2) which are reaction products of compounds (Al) with epihalohydrin or a
precursor thereof, especially epichlorohydrin. 



-7- Such products are described in U.S. Patent 4,439,203, the disclosure of
which is incorporated herein by reference. A further group of preferred
compounds (A) are the compounds (A3) which are the reaction products of
compounds.(Al) with an or- 5  ganic compound (B) containing at least two
groups capable of being split off as anions on reaction with (Al).
Preferred compounds (B) correspond to formula VII, VIII or IX, [err]
VII [err]            VIII [err] 10  in which both Y's are identical and are
chlorine or bromine, [err] is Cl or [err]    where [err] is Cl[err] or
[err] A further group of preferred compounds (A) are the compounds (A4)
which are obtained by reacting epihalohydrin or a precursor 15  thereof
with a polyalkylene polyamine (C). Preferred compounds (A4) are the
reaction products of 1.5-2.5 moles of epichlorohydrin with 1 mole of a
polyalkylene polyamine (C) corresponding to formula X, [err]    -8- 



in which q is a number from 1 to 5; each R3 is independently [err]alkylene,
and each R2 is independently phenyl, [err]alkyl or [err]alkyl
monosubstituted by hydroxy, [err]alkoxy, halogen or 5               phenyl.
The aftertreatment of the dyed or printed substrates with compound (A) is
preferably carried out at a pH from 8 to 12, most preferably from 10 to 11.
It may be a continuous process, for example padding, dipping, spraying or
foam finishing, but is pref- 10  erably a batchwise exhaust process. The
aftertreatment is usually carried out at temperatures from [err] preferably
at [err] for 3 to 60 minutes, preferably 5 to 20 minutes, preferably in the
presence of 5 to 10 g/l of an electrolyte e.g. sodium chloride or sodium
sulphate. The quantity of compound (A) used will depend up- 15  on the
depth of dyeing of the substrate, but in general from 0.1 to 6%, preferably
1 to 2%, based on the dry weight of substrate may be suitable. The pH of
the aftertreatment bath may be adjusted by addition of alkali metal
carbonate or hydroxide, preferably sodium or potassium carbonate or
hydroxide. The liquor to goods 20  ratio of the aftertreatment bath may be
from 2:1 to 50:1, and the dyed or printed substrate may be dried before
aftertreatment. In a preferred aftertreatment process, the dyed or printed
substrate is added at room temperature to a bath containing the required
amount of compound (A) and 5 to 10 g/l of electrolyte, 25  and adjusted
with sodium carbonate to pH 10-11. Within 10 minutes the bath is raised to
[err] and the substrate is treated at this temperature for 20 minutes.
Finally, the aftertreated substrate is rinsed, optionally neutralised, and
dried. Dyeings and prints aftertreated according to the invention 



30  give better wet fastness properties than untreated dyeings.    -9- The
following examples in which parts and percentages are by weight
unless otherwise stated, and temperatures are in degrees Centigrade,
illustrate the subject matter of the inven- tion. Percentage figures for
components of a dyebath or treatment 5  bath are based on the dry weight of
substrate. Example 1 32 Parts of ortho-dianisidine as-hydrochloride (= 0.1
mole) are stirred with 30 parts of water, and 30.5 parts (by volume) of 30%
hydrochloric acid are added. Diazotisation on both sides is 10  effected at
7-10 by the dropwise addition of 36 parts of a 40% sodium nitrite solution.
After 60 minutes the diazotisation reac- tions are completed. Any excess
nitrous acid is-then decomposed by the addition of a small amount of
sulphamic acid. Finally, the reaction solution is adjusted to pH 7. 15
First coupling is effected on one side. For this coupling 30 parts of
1-hydroxynaphthalene-3,8-disulphonic acid (0.1 mole) dis- solved in 300
parts of water are added-dropwise to the diazo solu- tion within 20 minutes
at [err] The pH of the reaction mixture is kept at 7.5-8 by adding a
20%-sodium carbonate solution. After the 20  monocoupling is complete, 24
parts of-2-amino-5-hydroxynaphtha- lene-7-sulphonic acid are sprinkled into
the mixture. The tempera- ture is raised from [err] to [err] the pH is kept
at 9-9.5 by adding a 20% sodium carbonate solution. After ca. 30 minutes
the second coupling is completed. 



- 10 - Subsequently, the demethylation coppering is carried out. The
reaction solution is heated to [err] and 5% by volume of diethanolamine is
added. To this mixture a tetrammine copper (II) salt solution (containing
14 parts of [err] ions = 0.22 mole equiva- 5  lents) is added dropwise at
[err]  within 10 to 20 minutes. Cop- pering is effected at [err] for 24
hours. The resultant copper complex is isolated by salting out at [err]
with 8% sodium chloride and adjusting to pH 7-8 with hydrochloric acid. The
re- action mixture is filtered at [err]  and the obtained filter cake 10
is washed with a 10% sodium chloride solution. The filter cake thus washed
and squeezed out is stirred into 1000 parts of water. At [err] a suspension
of 18.5 parts of cyanu- ric chloride (0.1 mole) in ice water is added.
After approximately one hour at pH 6-7 the condensation is completed. The
dyestuff is 15  salted out with 5% sodium chloride, filtered and dried at
[err] in vacuo. The obtained dyestuff corresponds (in free acid form) to
the formula [err] it dyes cotton a navy blue shade. 20   Example 2 When the
dyestuff obtained according to the method de scribed in Example 1 is heated
for one hour at ca. [err] in an alkaline medium at pH 12, one chlorine atom
is replaced with hydroxy by alkaline hydrolysis. The corresponding dyestuff
con- 25   taining the group 



[err] is obtained which is isolated in analogous manner as described in
Example 1 and dried at [err] The dyestuff dyes cotton a navy blue shade. In
the following examples the application of the compounds 5   of this
invention and the aftertreatment of the resulting dyeings with a polymeric
compound (A) is illustrated. Polymeric  polybasic compounds (A) suitable as
fixing agent are as follows:- (Aal) Product (A) of Example 1 of U.S. Patent
4,410,652. 10   (Aa2) The product of Example 1 of U.S. Patent 4,439,203.
(Aa3) The product of Example 1 of published British Patent Appli- cation
2,154,615A. 15   Application Example I 0.5 Parts of the dyestuff of Example
1 or 2 are dissolved in 200 parts of demineralised water. The dyebath is
heated to 50-60, then 10 parts of cotton cretonne fabric (bleached) are
added. Within 30 minutes the temperature is elevated to [err]. At this 20
temperature 1 part and after 10 minutes further 2 parts of Glauber's salt
(calcined) are added, and the dyeing temperature is kept at [err] for 35
minutes. Finally, the dyebath is cooled to [err] within 15 minutes. Water
that evaporates during the dyeing process is continuously replaced by
demineralised water at [err]. The dyeing 25   is rinsed with running cold
water, centrifuged and dried at [err] 



The obtained cotton dyeing in both cases is navy blue.    - 12 -
Application Example II 100 Parts of cotton woven fabric (bleached) are dyed
in con- ventional manner, for example according to the method given in Ap-
plication Example I, with 3 parts of the dyestuff of Example 1 or 5 2. The
dyed substrate is then aftertreated, without an intermedi- ate drying step,
for 20 minutes at 60 at a liquor to goods ratio of 20:1 in an aqueous bath
containing 2 parts of the polymeric compound (Aal) and 6 g/l sodium
carbonate, giving a pH of 11.0. Finally the substrate is rinsed with cold
water and dried. 10         The aftertreated navy blue cotton dyeing has
good wash fast- ness properties and is resistant to washing at the boil.
When in Application Example II product (Aal) is replaced with corresponding
amounts of products (Aa2) or (Aa3), similar good results are obtained. The
aftertreated cotton dyeings in view 15  of their good wash fastness
properties resist repeated washing processes. Examples 3 to 18 By analogy
with the method described in Examples 1 and 2, using appropriate starting
compounds, further compounds of formula 20   I or mixtures thereof can be
prepared which are listed in the fol- lowing Table. The varying coupling
component is defined under the column showing the symbol KK. When X is
defined as a mixture of chlorine and hydroxy, this mixture results from a
saponification reaction according to the method given in Example 2 which
may be 



25  effected partly. Since this saponification step can be interrupted at
any time, it is possible to prepare dyestuff mixtures contain- ing any
ratio Cl : OH as indicated in the Table. When, for example, a mixture shows
a ratio Cl : OH = 7 : 3 it means that in the dyestuff mixture 7 parts of
the corresponding dyestuff con- 30  taining a dichloro triazinyl group and
3 parts of the dyestuff containing a monochlor hydroxy triazinyl group are
present.    - 13 - The dyestuffs and mixtures according to Examples 3 to 18
give navy blue dyeings on cotton. Table Ex. No.                         KK
X  (ratio) 3              [err] group (a)                            Cl/OH
(7:3) 4       group (a)                                       Cl/OH
(8:2) 5       group (a)                                       C1/OH
(9:1) 6           (85 parts of group (a)                      Cl and
[err]    0- 15  parts of                = group (c) 7
do.                       OH 8                           do.
Cl/OH    (7:3) 9                                       = group (b)Cl [err]
10      group (b)                                        OH 11      group
(b) 12      group (c)                                        Cl 13
group (c)                                        Cl/OH    (7:3) 



0- 14                             = group (d)              Cl    -14- Table
(continued) Ex. No.                      KK                          X
(ratio) 15     group (d)                                       OH 16
group (d)                                       Cl/OH   (9:1) 17
75 parts of group (a) 0 and                                    Cl 25 parts
of group (c) 18                 do.                                 Cl/OH
(8:2) In accordance with the method as described the dyestuffs and dyestuff
mixtures according to Examples 1 to 18 are obtained in sodium salt form.
They may, depending on the reaction and isolation conditions or by reacting
the sodium salts in accordance with known 5 methods, also be obtained in
free acid form or in other salt forms, for example those salt forms
containing one or more cations indicated in the description above. It is
also possible to prepare mixed salt forms. The dyestuffs of Examples 3 to
18 may be applied in analogous 10 manner to Application Example I and
aftertreatment according to Appli- cation Example II; the thus obtained
cotton dyeings have improved wash fastness properties.    



CLAIMS: - 1. A compound of formula I, [err] in free acid or salt form, 5
in which m   is 1 or 2, n   is 0 or 1, and the sum of (m + n) is 2; the azo
group is bound to the 1- or 2-position of the naphthyl 10      group, and
the group -0- (in ortho-position to the azo group) is bound to the 2- or
1-position of the naphthyl group, and X   is chlorine or hydroxy, or a
mixture of compounds of formula I. 2.  A compound according to Claim 1, in
which the disulpho- 15   naphthol group is a group of formula (a), (b) (c)
or (d), [err] in which the marked carbon atom is bound to the azo group. 3.
A compound according to Claim 2, in which the disulpho- naphthol group is a
group of formula (a) or a mixture of the 20   groups of formulae (a) and
(c).    - 16 - 4.  A compound. according to Claim 3, containing a group of
formula (a). 5. A compound mixture according to Claim 3, consisting of a
compound of formula I, in which X is chlorine or hydroxy and the 5
disulphonaphthol group is a group of formula (a), and a compound 



of formula I, in which X is chlorine or hydroxy and the disulpho- naphthol
group is a group of formula (c), which compounds are present in a ratio (by
weight) of from 85:15 to 15:85. 10         6.  A  compound mixture
according to any one of Claims 1 to 4, containing a compound of formula I,
in which X is chlorine (component Ia) together with a compound of formula I
having a chromophore identical with or different from component Ia, in
which X is hydroxy (component Ib). 15         7.  A mixture according to
Claim 6, in which the ratio (by weight) Ia:Ib is of from 9:1 to 1:9. 8.  A
mixture according to Claim 6, in which the ratio (by weight) Ia:Ib is of
from 9:1 to 7:3. 9.  A mixture according to any one of Claims 6 to 8, in 20
which the chromophore of component Ia is identical with that of component
Ib. 10. A compound or mixture defined in Claim 1, substantially as herein
described with reference to any one of Examples 1 to 18. 25        11.  A
process for the preparation of a compound of formula I, in which X is
chlorine, or a mixture thereof, defined in Claim 1, comprising reacting a
compound of formula II,    [err] which compound is in free acid or salt
form, or a mixture of two or more compounds of formula II with cyanuric
chloride. 



12.  A process for the preparation of a compound of formula 5    I, in
which X is chlorine or a mixture of chlorine or hydroxy, or a mixture
thereof, comprising reacting a compound of formula II, [err] which compound
is in free acid or salt form, or a mixture of two or more compounds of
formula II with cyanuric chloride and subse- 10   quent replacement of one
of the chlorine atoms bound to the tria- zine group with hydroxy totally or
only partially by alkaline saponification. 13. A process for the
preparation of a compound or mixture defined in Claim 1, substantially as
herein described with refer- 15   ence to any one of Examples 1 to 18. 14.
A compound or mixture defined in Claim 1, whenever ob- tained by a process
according to any one of Claims 11 to 13.    15.  A process for dyeing or
printing hydroxy group or nitrogen containing organic substrates comprising
applying a compound of formula I or a mixture thereof according to any one
of Claims 1 to 10 or 14 as dyeing or printing agent. 5        16.  A
process according to Claim 15, wherein the substrate is a textile material
containing or consisting of cellulose fibres. 17. A process according to
Claim 16, wherein the substrate is cotton, alone or blended together or
individually with other 10   suitable textile fibres. 18. A process for
dyeing or printing hydroxy group or nitroge containing textile fibres
comprising dyeing or printing 



the fibres with a compound of formula I or a mixture thereof according to
any one of Claims 1 to 10 or 14, and subsequently 15   treating the dyed or
printed substrate with a polymeric  polybasic amino compound (A) at a pH of
from 7 to 14. 19.  A process according to Claim 18, in which the polymeric
polybasic amino compound (A) is the reaction product of dicyan- diamide
with diethylene triamine or triethylene tetramine. 20        20.  A process
for dyeing and aftertreatment of textile fibres as described in any one of
the examples. 21. Dyed or printed substrates whenever obtained by a process
according to any one of Claims 15 to 17. 22. Textile fibres dyed or printed
and aftertreated by a 25   process according to any one Claims 18 to 20.


