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The present invention is a continuation-in-part of the
application Ser. No. 126,374, filed May 29, 1961 (aban-

doned since the filing of the present application), and.

concerns reactive dyes which are 1.1 copper and mickel
complex compounds of a dyestuff of the formula

) Ill ‘ Zln—x——H
Ar-NH-N=C : —N=N—A4z . |-~(NH~B)n
) 1)

Y

wherein: - ‘

A;—X represents a first monocyclic aryl group in which
the substifuent )

X is either —OH or —COOH, in ortho-position to the
—NH-—N== bridge;

Ar—Zn—H )
represents a second, different, monocyclic or - dicyclic
aryl group in.which the substituent
7 is either —0— or —CQO0-—, in ortho-posmon to the

~—N=N-— bridge;

n is one of the integers 1 and 2;

Y represents either a (lower alkyl)-CO—, a phenyl-SO,—,
a (lower alkyl)-SOy—, a naphthyl-SO,—, a tetrahy-
dronaphthyl-SO,— or a diphenylyl-SO,— radical;

R represents a reactive group which is a mono-, di- or

trihalogenopyrimidyl, or a- mono- or di-halogeno-1,3,5-:

triazinyl radical, a lower alkenoyl radical, a lower
halogenoalkanoyl radical, a lower dihalogenoalkanoyl
radical, a lower halogenalkenoyl radical or a lower di-
halogenoalkenoyl radical, the halogen having an atomic
weight between 35 and 81, i.e. being either chlorine or
bromine;

m is one of the integers 1 and 2; .

and wherein the dye molecule. bears from one to four

~—SOz;H groups, and the group or groups —(NH—R)

is or are linked each to one'of the arene nuclei of the

bracket-enclosed moiety in the above formula.

The invention yields dyes of high tinctorial strength
and of dark hue, which at the same time are of relatively
small molecular weight and also of good solubility in
water, whereas the known dyes employed for obtaining
heavy dyeing of dark shade are metallized polyazo dyes
with a large molecular weight and ‘a rather limited solu-
bility in water. Owing to the presence of a. reactive

grouping in their molecule, the new dyes can be fixed on

the substrate and their dyeing possess excellent wet fast-
ness properties.

The metallized reactive dyes conforming to the inven-
tion are suitable for dyeing leather, for dyeing, padding
and printing fibers of animal origin, e.g. wool and silk;
synthetic polyamide fibers, e.g. nylon; cellulosic- fibers,
e.g. cotton and linen; regenerated cellulose fibers, e.g.
viscose staple- fiber, viscose filment yarn. and cupram-
monium rayon; and mixfures and/or other articles of
these fibers in- red, blue, olive or brown shades. The
optimum conditions of application vary with the type
of fiber and the dyes used. = Animal fibers and synthetlc
polyamide fibers are dyed, printed or fixed preferably in
acid, neutral or weakly alkaline medium, e.g. in presence
of acetic acid, formic acid, sulfuric acid, ammonium sul-
fate, sodium metaphosphate, etc. Dyeing can be carried
out in acetic acid to neutral baths in presence of levelling
agents, e.g. polyoxethylated fatty amines or mixtures of
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these and alkylpolyglycol ethers, and the bath adjusted
to ‘a neutral or weakly alkaline reaction at the end of
dyeing by the addition of small amounts of an agent of
alkaline reaction, e.g. ammonia, sodium bicarbonate,
sodium carbonate, etc. or compounds which react alka-
line on heating, e.g. hexamethylene tetramine, urea.. The
dyed goods are then well rinsed and if necessary soured
with a little acetic acid. The dyeings thus obtained are
fast to light, washing, milling, perspiration, water, rub-
bing and dry cleaning.

The dyes which contain 3 or 4 water-solubilizing
groups (carboxylic acid groups which do not take part in
metal complex formation and/or sulfonic acid groups),
e.g. two or three sulfonic acid groups and one to two
carboxylic "acid groups or three or four sulfonic acid
groups, possess good solubility in water and yield stable
printing pastes and padding liquors, so that they are
especially suitable for the printing or padding of cellu-
losic fibers, whereas the dyes with 1 to 2 water-sclubilizing
groups which are less water-soluble can be employed for
the dyeing of cellulosic fibers according to the exhaustion
dyeing process.

The dyeing, padding and printing of the dyes on cel-
Iulosic fibers is carried out preferably in alkaline medium,
e.g. in presence of sodium bicarbonate, sodium carbonate,

. sodium hydroxide solution, potassium hydroxide solution,

sodium metasilicate, sodium borate, trisodium phosphate,
ammonia etc. To preclude reduction effects during dye-
ing, padding or printing, a mild oxidizing agent such as
sodium 1-nitrobenzene-3-sulfonate is often added. The
dyes are usually fixed on cellulose fibers by heating. A
mumber of the dyes can be dyed or fixed at low tempera-
ture, e.g. 20-40° C., depending on the reactivity of the
reactive groupings.

The addition of certain guaternizable amines such as’
trimethylamine, triethylene-diamine or of asymmetric
dimethylhydrazine, preferably in stoichiometric amounts,
accelerates the fixation of the dye on the fiber, so that
the fixation temperature can be lowered and/or the fixa-
tion time shortened.

The dyeings and prints on cellulosic fibers are char-
acterized by outstanding wet fastness properties (fastness
to water, sea water, washing, perspiration, wet rubbing
and boiling with sodium carbonate solution) due to the
formation of a stable chemical linkage between the dye
They also posses
good fastness to light and to dry cleaning (organic sol-
vents). Often the total amount of dye does not take part
in the reaction, in which case the unreacted dye is re-
moved by suitable treatments. such as washing and/or
soaping, if necessary with heating. - For this purpose
synthetic detergents can be used, e.g. alkylarylsulfonates,
sodium laurylsulfate, sodium laurylpolyglycol ether sul-

"fate, optionally carboxymethylated alkylpolyglycol ethers,

mono- and dialkylphenylpolyglycol ethers.

Among the copper- and nickel-metallized dyes of the
above TFormula ‘I, dyestuffs of particularly valuable
properties are those of the formula

Aj~NB-—N=C—Nz=N—Aq
Yi~NH—R ' an
wherein

A; is a first monocyclic aryl group bearing a —OH or
—COOH group in ortho-position to the —NH-—N=
bridge;

A4 is a second, different monocyclic or dicyclic aryl group
the rortho-position of which relative to the —N=N—
bridge is either free from -or is substituted with a
Z-COOH or —OH group;

Yy is a (monocyelic or dicyclic aryl)-SOy— radical; .and

R is a reactive group as defined in Formula I above.
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The copper- and nickel-metallized dyestuffs of Formula
II described above have the same advantageous properties
common to all copper- and nickel-metallized dyestuffs of
Formula I and are further distinguished by particularly
excellent fastness to wet treatments, to light and dry
cleaning.

Among the aforesaid metallized dyes of the Formulal, a
further subclass of dyes particularly distinguished by the
fastness of their dyeings on cellulosic fibers to wet treat-
ments, to light and to dry cleaning are the copper- and
nickel-complex compounds of the dyestuffs of the formula

As-—N_E[—N=('J—N=N—Ae—NH—R

Y. (IID)

wherein

Aj is a first monocyclic aryl group bearing a —OH or a
—COOCH group in ortho-position to the —NH—N=
bridge;

Ag is a second monocyclic or dicyclic aryl group the
ortho-position of which is either free from or is sub-
stituted with a —CCOH or a —OH group;

Y, is either a (lower alkyl)-CO— group in which the

alkyl radical has from 1 to 4 carbon atoms, or a
(monocyclic aryl)-SOy,—, a naphthyl-SO,—, a tetra-
hydronaphthyl-SO;—, a diphenylyl-SO,—, or a (lower
alkyl)-SO;— group, in which latter group the alkyl
radical has from 1 to 5 carbon atoms; and

R is a reactive group as defined in Formula I above.

A third subclass of dyes possessing the same excellent
properties comprises the copper- and nickel-complex com-
pounds of the dyestuffs of the formula .

Ar-NH-N=C—N=N-—Ag

NH Y3

R av)

wherein

Aq is a first monocyclic aryl group bearing a —OH or
a —COOH group in ortho-position to the —NH—N=
bridge;

Ag is a second monocyclic or dicyclic aryl group the
ortho-position of which is free from —COOH or —OH;

Y; is either a (lower alkyl)-CO— group in which the
alkyl radical has from 1 to 4 carbon atoms, or a
(monocyclic aryl)-SO;—, a naphthyl-SO,—, a tetra-
hydronaphthyl-SO;—, a diphenylyl-SO,—, or a (lower
alkyl)-SOy— group, in which latter group the alkyl
radical has from 1 to 5 carbon atoms; and

R is a reactive group as defined in Formula I above.

Each of the benzene nuclej of aryl groups A; to Az can
be further substituted with from one to two —SO.H
groups, each of the naphthalene nuclei of aryl groups A,,
Ay, Ag or Ag is preferably substituted by 1 to 3 —SO;H
groups, the total of —SO;H groups in the molecule of the
new dyestuffs ranging from at least one to maximally
four.

The aforesaid aryl nuclei bear preferably from one to
two substituents, other than the above-mentioned —OH
or —COOH groups participating in metal complex
formation, at least one of which is the preferably afore-
said —S8C3H group. The second- substituent can be a
chlorine or bromine atom, a nitro, an acylamino group
with from 1 to about 7 carbon atoms such as an acetyl-
amine, a formylamino, a propionylamino, a butyrylamino,
a n-pentanoylamino, a benzoylamino, a 2-, 3- or 4-methyl-
benzoylamino, a 2- or 4-chloro-benzoylamine, a 3- or 4-
nitrobenzoylamino, a 2-carboxy-benzoylamino, a carbo-
methoxyamino or a carbethoxyamino group. ’

In compounds according to the invention in which the
benzene nucleus of Ay, or As or Az or Ay is substituted
with at least one —SO;H group, the benzene or naph-
thalene nucleus of the other aryl group .can bear the
last-mentioned second substituent, i.e, either chlorine,
or bromine, or nitro, etc., as the only substituent, or as

15

20

25

30

35

40

45

50

60

65

70

3,202,650

4
the only substituent besides a —OH or —CCOH group
in ortho-position fo the —N=N— bridge, or vice versa.

In Formula II Y, is a benzene or naphthalene nucleus
which besides the group —NH—R can bear one to two
substituents identical with or different from each other
(e.g. lower alkyl or alkoxy groups, i.e, having up to 4 car-
bon atoms, or a carboxy group, etc.).

In Formulae III or IV the substituent Y, or Y3, when it
represents a monocyclic radical, is preferably a phenyl, a
lower alkyl phenyl, a lower alkoxyphenyl, a chloro phenyl,
a carboxyphenyl or nitrophenyl radical.

The following reactive groups R shall be mentioned as
particularly effective in the metallized dyestuff molecules
according to the invention:

() Di-or trihalogenopyrimidyl;

(B8) 4,6-dihalogeno-1,3,5-triazinyl-2-,4-amino - 6 - halo-
geno-1,3,5-triazinyl-2-, where the amino group in 4-
position can be substituted with 1 to 2 optionally sub-
stituted lower alkyl groups, (e.g. methyl, ethyl, 2-hy-
droxyethyl, 2-- or 3-hydroxypropyl, 2-methoxy- or 2-
ethoxy-ethyl, 3-methoxy-propyl, carboxymethyl, 2-
carboxyethyl, 2-sulfoethyl etc.), one carboxyphenyl or
one sulfo- or disulfo-phenyl- or -naphthyl group;

() halogenoacetyl, g-halogenopropionyl, «,g-dihalo-
genopropionyl, e-halogenoacrylyl, «,8-dihalogenocrylyl;
and ~-halogeno-crotonyl-amino;

.-Halogen in the reactive groups can be either bromine
or chlorine. :

Particularly good dyeings or cellulosic fibers with excel-
lent fastness to light, also after a grease finishing treat-
ment, can be obtained with the compounds accordings
to the invention which bear as metalcomplex forming
substituents 1 to 2 —OH groups, whereas the acid sta-
bility of the compounds is maximum when the com-
pounds bear two —OH groups or one ~——QOH and one
—COOH group as metal-complex forming substituents.

The process for the production of these dyes consists
in reaching the copper and nickel complex compounds of
dyes which contain at least one amino group having a re-
active hydrogen atom and combined. directly or through
a bridge and in the metal-free state correspond to the
formula

}I( Z n1—IH
Ax—NH—N:(ﬁ—N:N—-Az '
Y

wherein Ay, Ay, X, Y, Z and # have the above-mentioned
meanings, with compounds which are condensible with
a compound have an exchangeable hydrogen atom and
in addition contain at least one substituent which can be
split off as an anion and/or an unsaturated radical whose
multiple linkage is capable of addition.

(I) The copper or nickel complex compounds of the
dyes used as starting materials in the present process are
obtained by twofold and stepwise coupling of diacylmeth-
anes with two diazotized amines different from each other,
of which at Jeast one must contain in ortho position to the
amino group a substituent capable of metal complex
formation, with cleavage of an acyl group in each diacyl-
methane radical in the intermediate formed by the first
coupling reaction, and subsequent treatment with a cop-
per or nickel yielding agent, and, where necessary, con-
version of a sunitable substituent (niiro or acylamino
group, mobile halogen atom) into an amino group. The
diacylmethanes used may contain two identical or two dif-
ferent acyl groups in the molecule. Particularly suitable
compounds of -this type are those derived from aliphatic,
cycloaliphatic or aromatic monocarboxylic acids or the
corresponding sulfonic acids. This number of cyclically
arranged carbon atoms in these acids generally amounts to

- -about 10, and those in the aliphatically bound to 6, but the

radicals may be of higher molecular weight. The hydro-
c:.zrbon radicals of the acyl group may contain sub-
stituents which are water-solubilizing and/or do not in-
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crease or even reduce the water-solubility of the dyes, in-

particular: sulfonamide groups whose hydrogen -atoms
may be replaced by hydrocarbon radicals- which may
themselves be substituted, or nitro groups, sulfonic acid,
carboxy, alkylsulfonyl, arylsulfonyl, alkylsuifonylamino-
or arylsulfonylamino groups.

These diacylmethanes - are coupled with diazotized
amines. It is possible, for example, to couple 1 mol .of
a diacylmethane with 1 mol of a diazo compound and
subsequently with 1 mol of a diazo compound different
from the first or with half a mol of a tetrazo compound
Again, 2 mols of diacylmethane can be coupled in either
order with 1 mol of a tetrazo compound and 2 mols of
a diazo compound.

All the diazotized monoamines and tetrazotized dia-
mines belonging to the aromatic series, especially the
benzene and naphthalene series, or the series of hetero-
cyclic compounds of aromatic character and commonly
used in the chemistry of azo dyes can be employed as
diazo or tetrazo compounds provided that at least ome
balf of the diazo or fetrazo compounds to be coupled
with the diacylmethane contains in ortho position to the
diazonium group or diazonium groups a. substituent which
is capable of forming complex compounds with metals,
e.g. a hydroxyl or carboxyl group or a group which can
be converted into such a substituent before or .during the
metallizing reaction, e.g. an alkoxy: group in addltlon to
these substituents other substituénts which increase and/or

do not increase or even diminish water-solublility may be:

contained in- the diazotised or tetrazotized amines, for
example those named in the foregoing descrlptlon of the
diacylmethanes.

After the first coupling reaction, one acyl radical in
each molecule of the diacylmethane must be spiit off to
render the diacylmethane capable of coupling with a sec-
ond molecule of a diazotized compound. "In many cases

this cleavage of acyl radicals takes place of itself during’

the second coupling reaction. = A quicker and more reliable
method of effecting cleaving of the acyl radicals is to
saponify with alkaline agents, e.g. basic salts or hydroxides
of aikali or alkaline earth metals, Often an addition of
ammonia, magnesium oxide, sodinm blcarbonate or sodi-
um carbonate is sufficient.

The optimum pH for the cleavage of the aryl radlcals__
- An addition of an anti-~

lies between about 9.5 and 13.
oxidizing agent to the. reaction medium is. beneficial, e.g.

sodium sulfite -or sodium thiosulfate or; generally, the .

alkaline salts of sulfurous acid or of thiosulfuric acid.

The coupling reactions are carried out under. the usual:

conditions, e.g. at temperatures from about —10° to --35°
C. and at pH values between about 5 and 10 for the first
coupling reaction and between 7 and 13 for the second
coupling reaction. “In the second coupling reaction there
i5 no danger of saponification of acyl radicals so that no

precauflonary measures must be taken. The reactionis

effected in agqueous- -alkaline medium without the addition

of an organic solvent, but organic solvents and/or dispers- .
ing agents can also be used. ' Specially suitable solvents_,
are e.g. dimethylformamide and formamides generally,
also- substituted hydrocarbons, e.g. chlorobenzene, and .

pyridine. ' They are used e.g. in amounts 1 to 5 times
greater by weight than the coupling component.

The resulting dyes are metallized by reaction with’

solutions of coppet or nickel salts, e.g. solutions of copper
sulfate, copper formate, copper acetate or the correspond-
ing nickel .compounds, preferably at high temperatures
from about 40° to 70° C.  The metal salt is employed’
in such an ‘amount that the resulting complex compounds .
contain onme copper or mckel atom for each formazane:
structure

" The metallizing feaction can be carned out in- aqueous
weakly acid to alkaline medium, if necessary with pressure -
and/or in presence . of -ammonia and/or organic bases, or

in concentrated aquecus; solutions of alkaline salts of low
molecular aliphatic monocarboxylic: acids, or in organic
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solvents, e.g. mixtures containing formamides, acetamides
or glycols or mixtures of these with water, WMetalliza-
tion can alsc be effected simultaneously with the second
coupling reaction by coupling in presence of solutions of
metal salts.  If the dyes contain alkoxy groups, metalliza-
tion must be carried out with cleavage of these groups.

(II) The metal complex dyes thus obtained must con-
tain at least one amino group with reactive hydrogen, com-
bined either directly or through a bridge. They may of
course contain further substituents.

At least one of the diazo components and/or the diacyl-
methane used for the synthesis of the dyes contains such.
a group or a substituent convertible into such-a group.
In the latter case the conversion of the substituent into the
amino group (e.g. by reducetion of a nitro group, hydrol-
ysis of an acylamino group or replacement of a mobile
halogen atom) must be carried out under such mild con-
ditions that the dye molecule is not affected.

The amino group or the substituent convertible into
this group can be attached to the dye molecule either di-
rectly or indirectly. through -a bridge, e.g. an aliphatic
chain and if desired a bridge member,

- 'The following are examples of aliphatic chains:

—CHy—~, —CH;—CHy—, —CHy—CH;—CHy—,
‘—CHQ—CH— and —CHz—CHz—CHg—CHg—

Hg A
Examples of suitable bridge members are:
ERN RI
|
—80;—, —-C0—, —0—, —8—, —S03—~N-—
RI Rl ) R/l

—-C O—IlI——-, —IlI—, —NH—-CO-NH— or —llI——
wherein R’ stands for hydrogen, low molecular alkyl or
hydroxyalkyl, cycloalkyl, aralkyl or aryl, and R” for acyl.

(III) In accordance with the invention, these metallized
dyes, which contain at ‘least one amino group with re-
active hydrogen attached directly or through a bridge, are
reacted with compounds which are condensible with a
compound containing an- exchangeable hydrogen .atom
plus at least-one substituent which can be split off as an
anion and/or an unsaturated radical whose multiple link-
age is capable of addition. Exarmples of such compounds
are functional” derivatives of chloroacetic acid, ‘bromo-
acetic acid, g-chloro- and g-bromo-propionic acid, o, 3-di-
chloro- of e,8-dibromopropionic acid, acrylic acid, meth-

- acrylic acid, «-chloro-, and-«-bromo-acrylic acid, «,8-di-
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- ethoxy, carboxy, carboxy-methyl, bromomethyl or chioro-

chloro-  and «,8-dibromo- - acrylic “acid, - y-bromo- and
y-chlorocrotonic acid, and the following heterocy¢lic com-
pounds: cyanuric chloride, cyanuric bromide, ' primary
condensaticn products of a cyanuric halide of the com-
position

“Hal

where Hal represents chlorine or bromine, and y repre-
sents the radical, which may be further substituted, of a
primary or secondary aliphatic, alicyclic, aromatic or
heterocyclic” amine, an- aliphatic, alicyclic, aromatic or
heterocyclic hydroxy or thiol compound, but more éspecial-
ly the radical of aniline, its alkyl and sulfonic ‘acid or
carboxylic ‘acid derivatives, or of low mono-or :dialkyl-
amines, or the radical of ammonia.

Further compounds- are .2,4,6-trichioropyrimidine and -
2,4,6-tribromopyrimidine, their derivatives which contain
in the 5.position e.g. methyl, ethyl, carbomethoxy carb-

methyl, 2,4,6-tetrachloro- or -tetrabromopyrimidine, - 2,6-

.. dichloro- or -dibroniopyrimidine-4-carboxylic “acid ethyl

5

or methyl ester, 2,4,5-trichicropyrimidine, 2,4,5-tribromo-
pyrimidine, 2,4-dichloro- or -dibromopyrimidine, 2,5,6-tri-
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chloro-4-methylprimidine, 2,4-dichloro-5-chloromethyl-6-

methyl-pyrimidine, 2,4-dibromo-5-bromomethyl-6-methyi- -

pyrimidine, 2,4-dichloro-5-chloromethylpyrimidine, 2,4-di-
bromo-5-bromomethylpyrimidine or 2,6-dichloro - 4-tri-
chloromethylpyrimidine.

The introduction of the acid radicals is, as a rule, most
easily accomplished by the use of the corresponding acid
halides, or in some cases the acid anhydrides. It is pref-
erably to work at low temperatures, e.g. 0° to 20° C., and
in presence of acid binding agents such as sodium car-
bonate, sodium hydroxide, calcium hydroxide or sodium
acetate at a weakly acid, neutral or weakly alkaline re-
action, for example in the pH region of 4 to 9. For acyla-
tion the carboxylic acid chlorides are used as such or in
solution in two to five times their amount of benzene,
chlorobenzene, methylbenzene, dimethylbenzene or ace-
tone, and are added dropwise to the aqueous, well buffered
solution of the substance containing the amino group at
a temperature of e.g. 2-5° C. Acylation with the anhy-
drides can be effected in the same way. The introduction
of a dihalogenocyanuric radical is best carried out in
aqueous medium at about 0° C. and at a weakly acid re-
action, e.g. at pH values from 1.5 to 5. The cyanuric
halide is employed as such in solid form or in solution
in an organic solvent, e.g. acetone. In the case of the
primary condensation products of a cyanuric halide it
is best to choose a temperature of 30° to 60° C. and a
pH value of 4 to 6, while for the di-, tri- and tetrahalo-
genopyrimidines temperatures from 40° to 100° C. and
pH values between 9 and 3 are most suitable; the con-
densation being carried out advantageously in the pres-
ence of acid-binding agents, e.g. buffer mixtures and/or
substances of alkaline reaction which are added gradually
to the condensation mixture.

In the following examples the parts and percentages
are by weight and the temperatures in degrees centigrade.

EXAMPLE 1

2000 parts of an aqueous neutral solution of 75.8 parts
of the copper complex compound of N-(2-hydroxy-5-
nitro - 3 - sulfophenyl) - N’ - (2’ - hydroxy - 3,5’ - disul-
fophenyl)-ms-4’’-aminophenylsulfonylformazane are used.
The formazane can be obtained by cleavage of the acetyl
group attached to carbon in the dye produced from 2-
diazo-1-hydroxy-4-nitrobenzene-6-sulfonic acid and 4-ace-
tylamino-phenylsulfonyl-acetylmethane with subsequent
coupling with the equimolecular amount of 2-diazo-1-hy-
droxybenzene-4,6-disulfonic acid in-present of copper-
yielding agents and subsequent saponification of the acetyl-
amino group in alkaline solution, e.g. in 5~10% sodium
or potassium hydroxide solution at 70-100°. This solu-
tion is run at an even rate into 230 parts of a 10%
aqueous suspension at 0° of finely dispersed cyanuric
chloride. The suspension is stirred at 0° and pH 1.8-2.5
until no further free amino groups are indicated, then
the dye is salted out with sodium chloride, filtered off,
washed with sodium chloride solution and dried.

Cotton is padded at room temperature with an aqueous
solution containing 1% of this dye and 2.5% of sodium
carbonate, rolled up and stored for a few hours, then
rinsed and soaped for 25 minutes at the boil. It is dyed
a brilliant fast blue.

If ‘one of the diazo components employed contains an
acylamino group (e.g. an acetylamino, formylamino, car-
bethoxyamino group), the formazane dye serving as start-
ing substance contains two amino groups which are con-
densed with two molecular proportions of cyanuric chlo-
ride. The reactive dye obtained, owing to the presence
of two reactive groups in the molecule, gives fixation yields
of 100%.

EXAMPLE 2

120 parts of a 20% acetonic solution of 2,4,5,6-tetra-
chloropyrimidine are added dropwise at 50° in the course
of 2 hours to 1800 parts of a neutral aqueous solution
of 75.4 parts of the copper complex compound of N-(2-
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hydroxy - 3,5 - disulfophenyl) - N’ - (4’ - amino - 2’ - sul-
fophenyl) - ms-4’’-methylphenylsulfonylformazane. The
pH of the reaction solution is maintained at 6 by simul-
tancous addition of sodium carbonate. When no more
fiee amino groups are indicated, the dye is salted out with
sodium chloride, filtered off, washed with sodium chlo-
ride solution and dried. It dissolves in water with a
clear blue coloration.

Cotton is padded with a 2% solution of this dye, thick-
ened with alginate and containing 2% sodium carbonate
and 20% urea. It is then dried, steamed in neutral steam
for 10 minutes, soaped in a warm bath, rinsed and dried.
A bright blue dyeing fast to washing is obtained.

The formazane used is obtained by coupling 2-diazo-1-
hydroxybenzene-4,6-disulfonic acid with 4-methylphenyl-
sulfonyl-acetylmethane, splitting off the acetyl group,
coupling with 1-diazo-4-acetylaminobenzene - 2 - sulfonic
acid in presence of copper-yielding agents and saponifying
the acetylamino group.

EXAMPLE 3

27.5 parts of the sodium salt of the copper complex
compound of N-(2-carboxy-4-aminophenyl)-N’-(2'-car-
boxy-5’-sulfophenyl)-ms-methylsulfonyl - formazane (ob-
tained by coupling 1-diazo-4-nitrobenzene-2-carboxylic
acid with the saponified dye from 1-diazo-2-carboxyben-
zene-5-sulfonic acid and methylsulfonyl-acetylmethane,
reducing to the aminoformacyl compound and coppering
the product) are dissolved in 650 parts of water. To
the aqueous aminoformacy! solution cooled to 0° so much
of a 40% chlorobenzenic chloroacetyl chloride solution
is added dropwise in the course of several hours that no
further free amino groups are indicated. During the op-
eration a 20% aqueous solution of crystallized sodium
acetate is added dropwise so that the pH value of the
reaction solution does not fall below 2,3. On completion
of chloroacetylation the chlorobenzene is removed under
reduced pressure and the dye precipitated with sodium
chloride, filtered off, washed with aqueous sodium chlo-
ride solution, carefully dried and ground. A dark powder
is obtained which dissolves in water with a blue coloration.

A dyebath is prepared with 5000 parts of water, 2 parts
of the above-described dye and 2 parts of glacial acetic
acid. 100 parts of wool fabric are entered at 50°, the
bath heated to 100° in 45 minutes and maintained at this
temperature for a further 45 minutes. It is then neu-
tralized with ammonium hydroxide and maintained for
20 minutes at 90°. After rinsing and drying, a reddish
blue dyeing of good wet and light fastness is obtained.

EXAMPLE 4

71.1 parts of the copper complex compound of N-(2-
carboxy-4-aminophenyl) - N’ - (2’-hydroxy-3’,5’-disulfo-
phenyl) - ms - naphthyl-(2")-sulfonyl-formazane (pro-

"duced by coupling 1-diazo-4-nitrobenzene-2-carboxylic

acid with the saponified dye produced from 1-diazo-2-
hydroxybenzene-3,5-disulfonic acid and naphthyl-(2)-sul-
fonyl-acetylmethane, reduction to the aminoformacyl
compound and coppering this compound) are dissolved
in. 1500 parts of water with the mecessary amount of
sodium hydroxide. In the course of several hours this
solution is run at an even rate into an ice-cold, fine sus-
pension of 21.5 parts of cyanuric chloride in 215 parts
of water with continuous stirring at 0° until no more
aminoformacyl -is indicated. The pH value is main-
tained between 4 and 3 by the addition of dilute sodium
carbonate solution. Subsequently, sodium carbonate is
added to increase .the pH value of the reaction solution
to 5. The reaction product is then precipitated with
sodium chloride, filtered off, washed with an aqueous
sodium. chloride solution, and dissolved in 1500 parts of
water. 24 parts of sodium 3-aminobenzene-1-sulfonate
are added to the solution, the pH value maintained be-
tween 4.5 and 5.5 with dilute sodium carbonate solution,
and stirring continued at 50° until the hydrogen ion con-
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centration of the reaction mass no longer increases. As
soon as this is the case, the dye is precipitated with potas-
sium chloride, filtered off and washed with aqueous potas-
sivm chloride solution, carefully dried and ground.
a blue-black powder giving blue solutions in water.

Cotton is padded at 60° with a 1% aqueous solution
of this dye containing 18 grams per liter of calcined
sodium carbonate and 200 parts of urea. The cotton is
dried, heated for 5 minutes at 160° and soaped for 30
minutes at the boil. It is dyed a fast blue shade.

When in place of the copper complex the nickel com-
plex of the formazane mentioned above is reacted with
cyanuric chloride and 3-aminobenzene-1-sulfonic acid
according to the procedure of this example, a somewhat
redder but equally fast dye is obtained.

EXAMPLE 5

125 parts of the copper complex compound obtained by
demethoxylating coppering of N-(2-methoxy-5-sulfophen-
y1)-N’-(2" - methoxy-5'-nitrophenyl)-ms-3"’-acetylamino-
4""-methoxyphenylsulfonyl-formazane are dissolved in 900
parts of 6% sodium hydroxide solution. The solution
is heated at 85° until the acetylamino group is completely
hydrolysed, diluted with water to 2500 parts by volume,
and neutralized with aqueous acetic acid to a pH value
of 7. This aminoformacyl solution is cooled to 35° and
in the course of 2% hours a 30% chlorobenzenic solu-
tion of p-chloropropionic acid chloride is added at an
even dropwise rate until no more free amino groups are
indicated. During this operation 10% sodium carbonate
solution is dropped into the reaction solution so that its
pH value does not fall below 4.5. On completion of
acylation, the dye is salted out with sodium chloride,
filtered off, washed with an aqueous sodium chloride solu-
tion, carefully dried and ground.  The dye is a blue-black
powder which gives blue solutions in water.

Cotton is padded with a 1% aqueous solution of this
dye thickened with sodium alginate and containing 200
grams per liter of urea and 20 grams per liter of sodium
hydrogen carbonate. It is dried, heated for 5 minutes
at -160°, soaped at the boil for 30 minutes, rinsed and
dried. A blue dyeing fast to washing is obtained.

When in place of the copper complex compound of the
formacyl dye, the nickel complex compound is used and
the procedure of this example followed, a somewhat
redder but equally fast dye is obtained.

It is -
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EXAMPLE 6

71.1 parts of the copper complex compound of N-(2-
carboxy - 4 - sulfophenyl)-N’-(2’-hydroxy-5’-sulfophen-
yl)-ms-5"-aminonaphthyl-(2"") -sulfonyl-formazane (pro-
duced by coupling 1-diazo-2-methoxybenzene-5-sulfonic
acid with the saponified dye from 1-diazo-2-carboxyben-
zene-4-sulfonic acid and 5-acetylaminonaphthyl-(2)-sul- -
fonylacetylmethane, - demethoxylating coppering and
saponification of the acetylamino group) are dissolved
in 1200 parts of water. The dye solution is heated to
75°, its pH value decreased to 5.5 with a little acetic
acid, and 23 parts of 2,4,5,6-tetrachloropyrimidine added.
The mass is stirred at 75°, with slow addition of dilute
sodium carbonate solution to maintain the pH between
5 and 6, until no more amino groups are indicated. On
cooling to 40° the precipitated formacyl dye is filtered
off, washed with an aqueous sodium chloride solution,
carefully dried and ground. .The new dye is a blue-black
powder which dissolves in water with a blue coloration.
The nickel complex of this formacyl dye produced in an
analogous manner gives slightly more reddish blue solu-
tions in water. R .

2 parts of the copper-containing dye, 7 parts of ‘am-
monium sulfate and 10 parts of anhydrous sodium sulfate
are dissolved in 4000 parts of water at 30°. - 100 parts of
wool are entered in this solution, the temperature raised
to the boil in 30 minutes and the bath boiled for 1 hour.
After cooling to 90°, 4 parts of 25% aqueous ammonia
solution are added and dyeing continued for 30 minutes
at 90°. The wool is then rinsed with water and finally
with 0.5% formic acid. It is dyed in a blue shade fast '
to washing,

The following Table 1 contains further 1:1 metal com-
plex compounds of dyes of the formula

A3—NH—N=C—N=N—A4

© Yi—NH—-R .
which can be obtained according to the details of Exam-
ples 1, 5 and 6 and are characterized by the .amines from
which Ay— and A,— are derived (columns I and 1), -
the amino radical from which o '

Yl'l—N H— .
is derived (column III) the reactive component from
which R is derived (column IV) the metal employed for
the complex formation (column V) and the shade of the
dyeing on cotton or wool (column VI),

Table 1
. Shade of
Ex. Aj—NH, HoyN—A4 -Y:—NH; R—:derived from— Metal | Dyeing on
No. Cotton or
Wool
@ (In i1 Iv) W) D
S 2-amino-1-hydroxy-4-nitro- 2-amino-1-hydroxybenzene- 4-aminophenyl-1-sulfonyl.._.| Cyanuric chloride._____ . ___ Ni Red.
benzene-6-sulfonie acid. 4,6-disulfonic acid.
d O N {5 (o R IO do . Cyanuric bromide__.________ Cu Blue.
2-amino-1-hydroxybenzene- | 4-amino-2,5-dimethoxy- 2-amino-4,6-dichloro-1,3,5- Cu - Do.
. 4-sulfonic acid, - phienyl-1-sulfonyl. triazine.
10..._. 2-ammo-1-hydroxy;4-ct;10ro- ..... (¢ U N L do. 2-(2-hydroxyethylamino)- Cu Do.
benzene-6-sulfonic acid. 4,6-dichlore-1,3,5-triazine.
1| 161+ SR A do. 3-eimi11121-4-nllethoxyphenyl- 2,4,6-trichloropyrimidine_...| Cu Do.
~sulfonyl.
12..... 2-amino-1-hydroxy-4- I [ Q0 o 4-amino-2-methylphenyl-1- | 2-(2’-sulfoethylamino)-4,6- Cu Do.
ph(glylbenzene-ﬁ-sulfomc sulfonyl. dichloro-1,3,5-triazine.
acid.
) T— 2-amino-1-hydroxy-6-nitro- 2-amino-1-hydroxy-5-chloro- |_._-_ {6 U AR IR do. Cu Do.
benzene-4-sulfonie acid. benzene-4-sulfonic acid.
i 2 S E L« o T, 2—am1no-1;hyd_roxybenzene- 4-amino-2,5-dimethyl- 2-(#-sulfophenylamino)-4,6- | Cu Do.
. 5-sulfonic acid. phenyl-l-sulfonyl. dichloro-1,3,6-triazine.
16 2-amino-1-hydroxy-4- |.__.: do.. (1 S NS do. Cu Do.
methylsulfonylamino- :
benzene-6-sulfonic acid.
16, 2-amino-l-hydroxybenzene- | 2-amino-1-hydroxybenzene- 3-amino-4&-methoxyphenyl- | 24,56-tetrachloropyrimi- Cu Do.
4-sulfonic acid. 4,6-disulfonic acid. 1-sulfonyl. dine. -
b A R (<1« U S S L0 T S AR do 2,4 6-tribromo-5-carboxy- Ni Blue-red.
pyrimidine.
18 emeedOa el Lo s 5-amino-napthyl-2-sulfonyl_.| 2,4 ,6-trichloropyrimidine._._| Cu Blue.
9. 2-amino-l-carboxybenzene- |- .. O e do. 2,4,6-trichloro-5-chlorovinyl- Do.
- b-sulfonic acid. . pyrimidine e-bromo-
acrylyl chloride.
W foe o (<13 SOV U (<1 T S N do. a-Bromoacrylyl chloride.___| Cu Do.
21 |l L o TV S N (s SIS N do a-Chloroerotonylehloride..._| Cu Do.
22 fds (<3 T M [ o T N do 2-diniethylaming-4,6-di- Cu Do.
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Table 1—Continued

12

Shade of
Ex. Ay—NH: HoN—A4 ~Y—NH; R-—:derived from— Metal | Dyeing on
No. Cotton or
. Wool
@ (In (I1n) 1) ) VD
’ chloro-1,3,5-triazine,
2 - 2-amino-1-carboxybenzene...| 2-amino-1-hydroxy-5-chloro- | 4-aminophenyl-1-sulfonyl....| 2-amino-4,6-dibromo-1,3,5- Cu Blue.
benzene-4-sulfonic acid. triazine.
2 SR SR do. 2-amino-1-hydroxybenzene- |._...do 2-(2',5'-disulfophenyl- Cu Do.
4-sulfonic acid, amino)-4,6-dichloro-1,3,5-
triazine,
25 2-amino-1-hydroxy-4-nitro- | ... d0aeoo | do 2-(2' 4'-disulfophenyl- Cu Do.
benzene. amino)-4,6-dichloro-1,3,5-
triazine.
o 2-amino-1-hydroxy-4-chloro- |._._. L 1 YRR PR do. 2-(3'-sulfo-2’-hydroxy- Cu Do.
benzene. propylamino)-4,6-di-
chloro-1,3,5-triazine.
27 U [ TSROt IICSIUN o {+ SRS AV Chloracetyl chloride_._..._... Cu Do.
28 .o 2-aming-1-hydroxy-6-chlorg- | 2- auuno-l-hydroxybenzene- 4- ammo 3-carboxyphenyl- 2,4,5,6-tetrachloropyrimi- Cu Do.
benzene-4-sulfonie acid. 4, 6 dlsulfomc acid. 1-sulfonyl. dine.
b TN {5 (o SRR UORUSIRRRUY USSR s {o SOOI RS do. 2,4-dichloro-5-chloromethyl- | Ni Bluish-red.
6-methylpyrimidine.
30un- 2-aming-1-hydroxybenzene- |..._. do 3-aminophenyl-1-sulfonyl....| 2, 4 5, (‘»tetrabromopyruni— Cu Blue.
4-sulfonic acid.
23 I I do. do. 4-gminophenyl-1-sulfonyl....| 2, 4d 6-tr1bromo—5—a11y1pyr1ml Cu Do.
32 (3 10 YOO NU P 1+ YO I do. .2, 4—d1bromo 5-bromometh- Cu Do.
ylpyrimidine.
£ S P 6 (o SRS S [ U TR NN do. a,B-Dibromopropionyl- Cu Do.
chloride.
o7 TN DUPU (s MRS RROU AU (DRI s { ¢ SUUSORU RSOGO SRS L6 L U B-Bromopropionylchloride. .| Cu Do.
F: i S— 2-amino-1-carboxybenzene- | 2- almno-l-ca.rboxybon ene.._|---.-do Chloracetyl chloride.........| Cu Red.
4-sulfonic acid.
36 _do 2-amino-l1-carboxybenzene- {..... do. 2,4,6-trichloro-4-carboethoxy-| Ni Green,
5-sulfonic acid. yrimidine.
F 7 A 2-amino-1-carboxybenzene...|. ... P 1 YOO FR do. 2-(3'-sulfophenylamino)-4,6- { Cu Red.
dibromo-1,3,5-triazine.
88 ) 5 (s MO BN 5 (3 R SR do. 2-methylamino-4,6-dichloro- | Cu Red.
1,3,5-triazine.
89cn 2-amino-I1-hydroxyhenzene- |..... (o {4 SN, IS do _-| Bromacetyl chloride_....--.. Cu Red-blue.
5-sulfonic acid.
40_.._. 2-amino-1-hydroxy-4-chloro- | 2-amino-l-carboxyhbenzene- | 4-aminophenyl-1-sulfonyl._..| g-Chloropropionylchloride. .} Cu Do.
benzene-6-sulfonic acid. S-sulfonic acid.
-3 WS SR [ 14 SOOI A do. --.do, 2,4,6-tribromopyrimidine_...| Cu Do.
. ] do 2-amino-1-carboxybenzene. ... QO e 2,4,5-trichloropyrimidine..._| Cu Do.
4-sulfonic acid.
Y. T U (0 RSOOSR I F L TSR PR do 2-carboxymethylamino-4,6- | Cu Do.
dichloro-1,3,5-triazine.
44 |- do 2-amino-1-carboxybenzene. ... |--.-- do 2-N-methyl-N-2'-sulfoethyl- | Cu Do.
amino-4,6-dichloro-1,3,5-
triazine.
- T do. l-amino-benzene-4-sulfonic |-_... do. 2-(2'-ethoxyethylamino)-4,6- | Ni Red.
aci dichloro-1,3,5-triazine.
6. .. _....do [ 1 Y S do a,ﬂi]?iqléloropropionyl- Cu Red-blue.
chloride.
47 - 2-amino-1-hydroxybenzene- | l-aminobenzene-2-sulfonic 3-amino-4-methoxyphenyl-1- | o,8-Dichloracrylylchloride..| Cu Blue.
4, 6 dxsulfome acid. . acid. fonyl :
Y SN (RO« (s TSNS MUV f 1o S Y O mem Z,Qa(i_-tribromq-&ethylpyrim- Cu Do.
idine.
49_____|oaes do. 2-aminonaphthalene-6-sul-  {---.- L [ 2,4,6-trichloro-5-methyl- Cu Do.
fonic aci pyrimidine.
i1 O I do. Z-ammonaphthalene-s-sul- 4-aminophenyl-1-sulfonyl.___| 2,4,6-triehloro-5-carboxy- Cu Do.
fonie acid. methylpynm1dme -
3 N do 2-amino-1-hydroxybenzene- {_.... L (0 SOOI PSSR Cu Do.
4-sulfonic acid. . o . .
[ 2-amino-i-hydroxybenzene- | l-aminobenzene-2,5-disul- 4-amino-2-methylphenyl-1- | 2,4,5-tribromopyrimidine....| Ni Red.
4-sulfonic acid. fonie acid. sulfonyl.
53 2-amino-l-carboxybenzene- - |.____ (OSSR 6-aminonaphthyl-1-sulfonyl.| 2,4 &trxbromomopyrimi- Cu Red.
4-sulfonic acid. X dind
|7 S L Lo SN SR do. . 6-aminonaphthyl-2-sulfonyl.| 2, 4—dichloro 5-chloromethyl- | Ni Red.
pyrimidine,
55| do. 1-am1310benzene-3-sulfonic ..... do a-Bromocrotonyl chloride. .| Ni Red.
acid.
31— 2-amino-1-hydroxybenzene- |[..__. [ [+ TN SR do. 2-di-(2’-hydroxyethyl)- Cu Red.
4-sulfonie acid. amino-4,6-dichloro-1,3,5-
. - - triazine.
5 R I do. 2-amino-i-hydroxyhenzene- {...._. do. 2-(3’-methoxypropylamino)- | Cu Blue
4, 6 dlsulfomc acid. 4,6-dichloro-1,3,5-triazine.
B8 15 (s YOO U 4-aminonaphthyl-l-sulfonyl.| 2,4,6-tribromo-5-carbo- Cu Do.
. ethoxypyrimidine.
5] TR, S 4 T SO MV (¢ o DTSRRI O do. a,f-Dibromoacrylyl Cu Blue.
chloride.
60| [« (s OO A (< (0 R S PO o S 2-diethylamino-4,6-di- Cu Blue.
E chloro-1,3,5-triazine.
6l..___ 2-amino-1-carboxybenzene . _{..___ do. - G-aminonaphthyl-1- 2—(2’-su1fophenylamln0) Cu Blue.
sulfonyl. 4,6-dichloro-1,3,5-triazine.
62t [ (s MRS N do. 4-aminophenyl-1-sulfonyl..._| 22 (2 -sulfoethylamino)-4,6- Cu Blue.
dibromo-1,3,5-triazine.
[ S [ (s ST SV L TSP IO (6 (¢ T 2,4,6-tribromo-5-carhoxy- Cu Blue.
methylpyrimidine.
[ SO SN (s OOV SN (4 o UV I a-chloroacrylyl chloride__ ... Cu Blue.
[ S— 2-am1no-1-hydroxy-4 chloro- | l-aminobenzene-2,4-disul- 4—am1nopheny1 1-sulfonyl_...| 2,4,6-trichloro-5-ethylpyrim- | Cu Red-
benzene-6-sulfonic acid. fonic acid. idine. blue
17 T I [ S S L5 e A HO, do 2-(4-carboxyphenylamino)- | Cu Red-
4,6-dichloro-1,3,5-triazine. blue.
[y I A0 et l-aminonaphthalene-4- ... do. 2,4-dichloro-6-methylpyrim- | Cu Red-
sulfonic acid. idine, blue.
68 2-amino-1-hydroxybenzene- | l-aminonaphthalene-5-  |.___. (¢ {0 TS 2,4,6-trichloro-5-chloro- Ni Brown-
4,6-disulfonic acid. sulfonic acid. methylpyrimidine. red.
69 oo do. l-aminonaphthalene-6-. ... (o L Y, 2,4,6-tribromo-5-carbo- Cu Red.
sulfonie acid. methoxypyrimidine.
(¢ T [ 1 T l-aminonaphthalene-7-sul- |- i do 2-(2"-hydroxypropylamino)- | Cu Red.
fonic acid. 4,6-dichloro-1,3,5-triazine.
Lo S do. 2-aminonaphthalene-4, 8— do. 2,4,6-tribromo-5-bromo- Cu Red.
disulfonic acid. methylpyrimidine.
kP 2-amino-1-carboxybenzene- |-_... do s-.-.do. 2,4-dibromo-6-carboethoxy- | Cu Red:

5-sulfonic acid.

pyrimidine.
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Shade of

Ex. A3—NH, H:N—A, —Yi—NH; R—:derived from— Metal | Dyeing on
No. ’ . . Cotton or
Wool
43} an (I11) (Iv) 2] (V1)
i T 2-aminhnaphthalene-4,8- 2-aminonaphthalene-5,7- 4-aminophenyl-1-sulfhnyl.___| 2,4,6-trichloro-5-carbo- Cu Red.
disulfonic acid. disulfonic acid. = methoxy pyrimidine. o
T4 . 2-amino-1-hydroxybenzene- | 2-aminonaphthalene-6,8- 3-aminophenyl-1-sulfonyl... .| 2,4-dichloro-6-carboethoxy- | Cu Red.,
4~sulfomc acld disulfonic acid. - «pymmdme :
- T l-aminonaphthalene-3,8- - |___.. do. 2,4-dibromo-5-bromo- Cu Red.
disulfonic acid. I(lixethyl -6-1 methylpynm— -
(T . A0 l-aminonaphthalene-4,8-  |._... do. 2,4,6-trichloro-5-carboxy- Cu Red.
. . disulfonic acid. yrlmldme -
i 2-amino-1-carboxy-henzene- | 2-aminonaphthalene-1-sul- 4-aminophenyl-1-sulfonyl.... | 2-(2-carboxyethylamino)- Cu Red.
4-sulfonic acid. fonic acid. 4,6-dichloro-1,3,5-triazine.
£ T do. 2-aminonaphthalene-1,5- —--.do. 2,4,6-tribromo-5-methyl- Cu Red.
. disulfonie acid. - pyrimidine. .
79 e 2-amino-1-hydroxybenzene- | l-aminonaphthalene-3,6,8- |.. .. do. 2,4,6-tribromo-5-bromovinyl-| Cu | Red.
4-sulfonic acid. trisulfonic acid. - pyrimidine.
_____ do. 2-aminonaphthalene-3,6,8- 4-aminonaphthyl-1-sulfonyl. 2,4-dichloro-6-trichloro- Cu Red.
trisulfonic acid. . - methylpyrimidine. .
_____ do l-aminonaphthalene-3,6- _..i.do. 2-phenylamino-4,6-dichloro- | Cu Red.
disulfonic acid. 1,3,5-triazine.
82 2-amino-1- hydroxy—4-ehloro- 2-aminonaphthalene-4,6,8- | 4-amino-phenyl-1-sulfonyl...] 2-(2-carboxyphenylamino)- | Cu Red.

benzene.

trisulfonic acid.

-4,6-dichloro-1,3,5-triazine.

“The following Table 2’ contains fufther 1:1 fnetal comi-

plex compounds of dyes of the formula
Aa-—NH—N:(E—N:N—As—NH——R

which are obtainable according to the particﬁlars of Ex-
amples 2 to 4 and are characterized in the table by the

Y2

amine from V\VJVhich Az— is derived (column 'I), the

- 95 amino radical from which —Ag—NH— is derived (col-
umn II), the radical Yy (column IH), the compound
from which —R is derived -(column IV); the metal em-

ployed for the complex formation (column V) and the
shade of the dyeings on cotton or wool (column VI).

Table 2
: . : - ... | Shadeof
A;—NH, —A¢—NH; Yo— R—: derived from— Metal | Dyeing on
Ex.- - - Cotton or
No. Wool
® {an (I av) W) VI
83....-| 2-amino-1- hydroxybenzene- 4-amino-2-sulfophenyl_ __.._ 4-methylphenyl-l-sulfonyl.__| 2,4,5,6-tetrabromopyrimi- Cu. Blue.
4 6-disulfonic acid. dige. .~ : o
7 S Lo [+ T PO [ELCRR U [ R IR I VI do. 2,4,6-trichloropyrimidine....| Cu Do.
88| A0 A0 e e D do. . 2,4-dichlore-5-chloromethyl: | Cu Do.
' 6-methylpyrimidine.
86 2-amino-1-hydroxy-4-chloro- |- 2.0, concooceamninioninoin Phenylsulfonyl . ooooono 2-dimethylamino-4,6-di- Cu Do.
benzene-6-sulfonie acid. chloro-1,3,5-triazine.
PR IS s (s DRI SISO NP do_. Chloroacetyl chloride. ... Do.
5-amino—2-su1iophenyl ____________ QO el 2,4-dichlorophyrimidine. Do.
(0 SR P + { S 4-chlorophenyl-t-sulfonyl.... 2—(3 -su.Ifophenylamino)A - Ni Brownish
dichloro-1,3,5-triazine. red. -
___________________________ do. . R <1y S B- Chloropropmnyl chloride_.| Ni Do.
91._.__ Z-amino-l -hydroxybenzene- ... do._. do. 2, 4—dlbrom0 6-carbomethox- Cu Blue.
4-sulfonic acid. - ;)
92 oo [ 10 N 2-carboxy-4-aminophenyl....|--..dol _lioooL il loo_iolC sulfoethylamino)-4 8- Cu Do.
dichloro-l 3,5-triazine.
93— 2-amino-1-hydroxybenzene- |-.... o (0 S S 2-chlorophenyl-1-sulfonyl.... 2-(3’-meth0xybuty1amino)— Cu Bhue.
4,6-disulfonie acid. i 4-6-dichloro-1,3,5-triazine.
o S— 2-amino-1-hydroxybenzene- | 2-hydroxy-3-amino-5-sulfo- 2-methylphenyl-1-sulfonyl._.| 2,4,6-tribromopyrimidine....| Cu Do.
4 6-disulfonic acid. phenyl. - N
[T T P {7 A SRS N (s O (RO do. 2,%§I-ltlrichloro—5-allyl-pyrlm- Ni Red.
e.
96 2-amino-1-hydroxybenzene- {_.... (s [« PP N do._ 2-(3’-hydroxypropylamino)- | Cu Blue
5-sulfonic acid. 4-6,dichloro-1,3,6-triazine.
2-(N- o -hydroxyethyl .N- . Cu Do.
phenylamino)-4,6-di-
chloro-1,3,5-tridzine. N
a-Bromoacrylyl chloride. ... Cu Do.
Bromoacetyl chloride. ........ .| Cu Do.
2,4-dichloro-6- carbomethox- Cu Do, .
. ) ypyrimidine. g
101._..| 2-amino-1-carboxy-benzene- |._... A0 e n-Butylsul!onyl _____________ 8- Chloropropmnyl chlonde__ Cu Reddish _
5-sulfonic acid. ’ - blue.
102, o) [T Y SRS, N do.. Methylsulfonyl..ooooocmmcen ,ﬂhli)lc}(xiloropropionyl Cu Do.
: chloride.
b1 S o o R 4-amino-2-carboxyphenyl____{__... (11 RN 2,4,6-trichloro-5-carboxy- Ni Olive.
- methylpyrimidine. -
104 (3 s SR do -.2-do. 2-carboxymethylamino- Cu Red.
4,6-dichloro-1,3,5-triazine. - .
105 e P [ S SO ST R dn Acetyl_ a-Chloroacrylyl chloride...... Cu Red.
106 | 1675 DRSSO SR s s SHRCSLSi AU (it BA-Bromoproplonyl e¢hloride...| Cu Red.
107..._| 2-amino-1- carboxybenzene— 2—carboxy-4-ammopheny1_.__ 3-carboxyphenyl-l-sulfonyl.. a,B-Dibromopropionyl Cu Red.
4—sulfomc acid. chloride. - e
108 e e QO e e do. R s} 2:di-(2'-hydroxyethyl)- Cu Red.
amino-4,6-dibromo-1,3,5+
N triazine. .
] O do PSR i (o R SRR I FS do 2,4-dichloro-5- chloromethyl— Cu Red.
: E G- methylpynmidme : .
10 [ [ 3 SIS, FO Acetyl. ooiiilill|illi Cu Red.
b 1§ S do. 4- amino 2- suliophenyl ‘Propionyl 2- (N—methyl -N-phenyl- Cu Red.
amino)-4,6-dichloro- -
- . 1,3,5-triazine.
112....| 2-amino-1-carboxybenzene- {___.. do. Butyryl 2,4,6-trlchloropyrimidi.ne_-__ Cu Red. .
K s-sulfonic acid. :
118_. oo QO o il L Acetyl_ Cyanuric chloride.- : Red.. .
114 s Lo 5-amino-2 sulfophenyl ____________ “do Cyanuric bromide... . - Red. ..
115____| 2-amino-1 hydroxybenzene- |_.._. "3 mtrophenyl 1-sulfonyl.. ... - 2,4,6-trichloro-5-carboxy- Cu .Olive.

4.6-disulfonic acid.

pynmidme
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Table 2—Continued
Shade of
A;—NH; —A¢—NH) Yo— R—: derlved from— Metal | Dyeing on
Ex. Cotton or
No. Wool
[¢9] an (11D av) W) VD
116...| 2-amino-1-hydroxybenezene- | 5-amino-2-sulfophenyl. ... 3-nitrophenyl-1-sulfonyl-.... 2-amino-4,6-dichloro-1,3,5- Cu Olite.
4,6-disulfonic acid. triazine,
5 S o (RS RSy s (s JSSURUPR KO L (0 Y, 2,4,6- trlchloro 5-methyl- Cu Do.
pyr.
118____| 2-amino-1-hydroxybenzene- | 2-hydroxy-3-amine-5-sulfo- | n-Propylsulfonyl ........._. 2- (2’-hydroxyethy1amlno)- Cu Blue.
4-sulfonic acid. phenyl 4,6-dichloro-1,3,5-triazine.
4-ethoxyphenyl-1-sulfonyl.. .| 2,4 ﬁ-trichloropyrlmidme.___ Cu Do.
4-methoxyphenyl-l-sulfonyl. | ___. Ao Cu Do.
Proplonyla.cceaceemeaaooll 2,4-dibromo-5-bromo- Cu Do.
g}ethyl-ﬁ-methylpyrimi—
ine.
122 | P [ X RS do. Naphthyl-1-sulfonyl. . _._.__ 2,4,6-tribromo-5-carboxy- Cu Do.
methylpyrimidine.
123....| 2-amine-1-hydroxybenzene- |[._... do. 5,6,7,8-tetrahydronaphthyl- | 2,4,6-trichloropyrimidine....| Cu Do.
4,6-disulfonic acid. 1-sulfonyl.
124, | A0 e e 1,1’-diphenylyl-4-sulfonyl . _ i ____do.o oo _______ Cu Do.
125....| 2-amino-1-hydroxy-6-chloro- 4—ammo~2-carboxyphenyl-.._ 4-methylphenyl-1-sulfonyl. ._ Z-(N -methyl N-3/-sulfo-2'- Cu Do.
benzene-4-sulfonle acid. hydroxypropylamino)-
4,6-dichloro-1,3,5-triazine.
126....| 2-amino-1-hydroxy-6-nitro- |.._-. do. 4-ethylphenyl-1-sulfonyl ___. 2-(4'-sulfophenylamino)- Cu Do.
benzene-4-sulfonic acid. 4,6-dichloro-1,3,5-triazine.
127....| 2-amino-1-hydroxybenzene- | 4-aminophenyl. . __........ Methylsulfonyl.....ocamaaos 2-(2',5'- dlsulfophenyl- Ni Reddish
4,6-disulfonic acid. %tammo)-4 ,6-dichloro-1,3,5- brown.
: riazine.
128....{ 2-amino-1-hydroxy-4-ear- [ .. L 1) PR Acebyl . oo 2,4,6-trichloropyrimidine..__| Ni Do.
bois(:lybenzene-e-sulfonic
acid.
120, ] do. S-ammophenyl .............. 2-chlorophenyl-1-sulfonyl. _ | _.__d0.. o oo Cu Blue.
130....| 2-amino-1-hydroxybenzene- |._... Ethylsulfonyl. .. __..__ 2,4 G-tnbromopyrlmldme._.. Cu Do.
4,6-disulfonic acid.
131 do 3-amino-4—methyl-phenyl...- Methylsulfonyl...___________ 2,4,6-trichloropyrimidine....| Cu Do.
1832 |ees do. 3-amino-6-methylphenyl..___ n-Butylsulfonly . ... oo 2,4,6-trichloro-5-carboxy- Cu Do.
methylpyrimidine.
133____| 2-amino-1-hydroxybenzene- | 4-amino-2-carboxyphenyl..._| n-Amylsulfonyl.. . _......__ 2-(2',4'-disulfophenyl- Cu . Do.
4-sulfonic acld. amino)-4,6-dichloro-1,3,5-
triazine.
134 ._{._....do I A0 4-methylphenyl-1-sulfonyl...| 2-(2'-sulfoethylamino)-4,6- Cu Do.
dichloro-1,3,5-triazine.
135__..| 2-amino-l-carboxybenzene- | 2-hydroxy-3-amino-5-sulfo- |_.... (o 1o S, 2.(2’-carboxyphenylamino)- | Cu Do.
§-sulfonic acid. phenyl. 4,6-dichloro-1,3,5-triazine.
136 foaan {4 e TR FI {6 s ORGSO U do. 2-(carbosymethylamino)-4, Cu Do.
6-dichloro-1,3,5-triazine.

amples 2 to 4 and are characterized in the Table by the
amino radical from which —As—NH is derived (column
A—NH—N=C—N=N—Ag I), the amine from which Ag— is derived (column II),

: the radical Ys;— (column IH), the compound from
r Y3 . which —R is derived (column IV), the metal employed
R for the complex formation (column V) and the shade of

In Table 3 are listed 1:1 metal complex compounds

of the formula 40

which are obtainble according to the particulars of Ex- 45

the dyeing on cotton or wool (column VI).

Table 3
X Shade of
—A7—~NH As—NH; Yi—~ R=derived from— Metal { Dyeing on
Ex. Cotton
No. - or Wool
@ (I (11 avy ) (428}
137..._| 2-hydroxy-3-amino-§-sulfo- 1-aminobenzene-4-sulfonic Methylsulfonyl .o oaceeen o 2,4,5, &tetrachloropyrlml- Ni Reddish
phenyl. acid. din gray.
138 o foeo do. l-aminonaphthsalene-4- 4-methylphenyl-i-sulfonyl... 2—(4’-sulfo—pheuylamino) Ni Do.
sulfonic acld. 4,6-dichloro-1,3,5-triazine.
139 | (s [+ T 2-aminonaphthalene-4,8- Phenylsulfonyl- - oooecaenn Chloracetyl chloride......... Cu Blue.
disulfonic acid :
140 .| oeee do 1-am13nobenzene-2—sulfonic Acetylo ool 2,4,6-trichloropyrimidine._..] Cu Re(lidish
acid. blue.
141.__.| 2-hydroxy-3-sulfo-5-amino- j._._. do. Propionyl.. . ool 2-amino-4,8-dichloro-1,3,5- Cu Gray.
phenyl. triazine.
1420 do. 1-aminonaphthalene-3,6- Butyrylee o coamm e B- Chloroproplonyl chloride..| Cu Do.
disulfonic acid. -
b - S do 2-aminonaphthalene-3,6- Ethylsulfonyl. oo 2,4-dichloro-5-chloromethyl- | Cu Bluish
disulfonsaure. - 6-methylpyrimidine. gray.
144____| 2-hydroxy-5-amino-phenyl._ Z—ammonaphthaleuerB 6,8 |...o. do. 2-methylamino-4,6-dichloro- | Cu Do.
trisulfonic acid. 1,3,5-triazine.
145 |oaes do 1-aminobenzene-3-sulfomic 4-chlorophenyl-l-sulfonyl._..| 2-(¢,6'-disulfo-phenyl- Cu Do.
acid. amino)-4,6-dichloro-1,3,5-
triazine.
146 | do. 2-aminonaphthalene-5,7- Naphthyl-1-sulfonyl. _______ 2-(2'-sulfo-ethylamino)-4,6- Cu Do.
disulfenie acid. dichloro-1,3,5-triazine.
147.___| 2-carboxy-4-amino-phenyl...| 2-aminonaphthalene-6,8- Naphthyl-2-sulfonyl. .. ... 2-(N-methyl-N-2’-sulfo-ethyl-| Cu Red.
disulfonic acid. ;mmgo)-4,€rdi-chloro-1,3,5-
riazine.
l-aminonaphthalene-3,6,8- | n-Propylsulfonyl ___________ B-Chloropropionyl....___.__ Cu Red.
trisutfonie acid.
1-sminobenzene-2,5-disul- Methylsulfonyl .. _...._.._. 2,4,6-trichloro-5-carboxy- Cu Red.
fonic acid. ’ methylpyrimidine.
4-methoxyphenyl-1-sulfonyl.| Chloracetyl chloride.....__.._ Cu Blue.
Phenylsulfonyl: ... . Cyanurie chloride. | Cu Do.
_____ do. 2, ‘%i ,5,6-tetrachloropyrimi- Cu Do.
ine.
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Table 3—Continued
Shade of
—A7—NH Age—NH; Ys:— R=derived from— Metal |Dyeing on
Ex. Cotton
No. or Wool
o an (IID) av) ) VD
153....| 2-hydroxy-3-sulfo-5-amino- 1-aminobenzene-2,5-disul- 5,6,7,8-tetrahydro-napthyl- | 2,4,6-trichloropyrimidine....| Cu Blue.
phenyl. _ fonic acid. 1-sulfonyl.
154. .. Z—hxtrldro%y-&amlno-&sulfo- ..... do. 1,V’-diphenylyl-4-sulfonyl..._|.._-- do. Cu Do.
D eny
1585 | 2-aminonaphthalene-2,6,8- 5,6,7,8-tetrahydro-naphthyl- | 2,4,5, 6 tettabromo pyrimi- Cu Do.
trisulfonic acid. 2-sulfonyl. diny
2-aminonaphthalene-6- 4-methylphenyl-1-sulfonyl___| 2-(2’ -hyd.roxyethyl—ammo)- Cu Do.
sulfonic acid. . 4,6-dichloro-1,3,5-triazine_ .
1-ammonaphthalene-5- _____ do. a-Chloracryly] chloride.... Cu Do.
sulfonic acid.
158 .f.....do l-ammonaphthalene (7  |eeun do 2-carboxymethylamino-4,6- | Cu Do.
i sulfonie acid. dichloro-1,3,5-triazine.
159 2h31’1droxly-3-sulio-5-amino- ~{ Aminobenzene. ... Methylsulfonyl .. _...... 2,4,6-trichloropyrimidine...._| Cu Do.
D eny )
160 |- l-aminonaphthalene.._______._..__ do 2-(8/-sulfo-phenyl-amino)- Cu Do.
- 4,6-dichloro-1,3,5-triazine.
_____ do. 2-aminonaphthalene-5- n-Butylsulfonyl.._..___..._.| 2,4,6-tribromopyrimidine__..| Cu Do.
sulfonic acid. ]
162 [ do. l-aminobenzene-2,4-disul- n-Amyfulfonyl. .o oeeeeaan Cyanuric bromide_______.___ Ni Reddish
fonie acid. gray. .
l-amlélobenzeneﬁ-sulfonic 2-chlorophenyl-l-sufonyl..._. 2—at§11]jn9-4,6-dibromo-l,3,5- Cu Blue.
acid. azine.
_____ do. 4.ethylphenyl-l-sufonyl.__._| 2-(3’-sulfophenylamine)-4, Cu Do.
6-dibromo-1,3,5-triazine____
..... do. 4—methylpheny1 1-sulfonyl...| Bromoacetyl chloride......_| Cu Do.
_____ do. ¢ B8-Bromopropionyl chloride..| Cu Do.
_____ do. _____dn 2,4-dichloro- 6 carbomethoxy | Cu - Dao.
pyrimidine.
_____ do ———_do 2,4-dichloro-5- chloromethyl— Cu Do.
pyrimidine.
Fbrmulae of representative dyes of the foregoing ex- Example 4-~The 1:1 copper complex compound of
amples are as follows:
Example 1.~The 1:1 copper complex compound of OH HOO?
36 mOo,8— NH—N=C—N=N—|
S0,
| NH NH—
H.Oas— H—N-—-(IJ-——N——N-—— SO:H N
80;H ~ X SO:H
803 40 C /N
\\N=C
SOaH él
/N-—(J)
- 45 -
NH C\ /N Example 5—~The 1:1 copper complex compound of
N—C
1
OH HO
50 |
Example 2.—The 1:1 copper complex compound of —NH~— =(|}—N=N-—
%
OH SOsH Cl f Y
’ Ny 55 SO:H NOg
et . —N=C—N=N— N .
HOS NH—N: Sc!JO N=N: Ifl/ Ny NH—0C—CH;—CH;—Cl
! NE—b  b-al CH
Z 3
o;H 9 ‘
8
3 él 60 o
Example 6.~The 1:1 copper complex compound of
H; '
65 COOH
Example 3.—The 1:1 copper complex compound ‘of NE—N=C—N=N—j
|
80,
(|JOOH HOOC HO8~ |
7 0
NH——N:?—N:N— SOaH IE é
80 NH-—renn —Cl
3 ! - NH—0C—CH;Cl
| H; C
80;H él
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Example 29.—The 1:1 nickel complex compound of
C‘>H HO
Cl NH—N=(|)—N=N—' —S0H
503
| !
S50:H S0:H
HOOC /N
l Cl——(lf (IJ—CI
NH-CH—~C_ N
('3/
CH;

Example 112.—The 1:1 copper complex compound of

COOH SOxE[ _!
——Cl1

NH—N— ~N=N-| I]T
—- Cc—Cl1
HO8~! N H-| /

The formula of Example 112 indicates that the dye is
a mixture of the 4,6-dichloro-pyrimidy}-2-amino dye and
of the 2,6-dichloro-pyrimidyl-4-amino dye.

On condensing 2,4,5-trichloro- or 2,4,5-tribromopyrim-
idine with an amino dye, a mixture of the 2,5-dichloro-
or 2,5-dibromopyrimidyl-4-amino dye and of the 4,5-
dichloro- or 4,5-dibromopyrimidyl-2-amino dye is very
probably obtained.

Similarly on condensing 2,6-dichloro- or 2,6-dibromo-
pyrimide or their derivatives with an amino dye, a mix-
ture of the 2-chloro- or 2-bromopyrimidyl-6-amino dye
and of the 6-chloro- or 6-bromopyrimidyl-2-amino dye
is very probably obtained.

The derivatives of 2,4,6-trichloro- or 2,4,6-tribromo-
pyrimidine bearing in the 5-position a substituent other
than halogen give mixtures similar to those produced with
2,4,6-trichloro- or 2,4,6-tribromopyrimidine (cf. formula
of Example 112), whereas 2,4,6-trichloro-5-chloromethyl-
pyrimidine and 2,4,6-tribromo-5-bromomethyl-pyrimidine
react in the same manner as 2,4-dichloro-5-chloromethyl-
pyrimidine and 2,4-di-chloro-5-chloromethyl-6-methyl-
pyrimidine (cf. formula of Example 29).

Having thus disclosed the invention what I claim is:

1. A dyestuff selected from the group consisting of the
1:1-copper and 1:1 nickel complex compounds of dye-
stuffs of the formula

Zn-1—H

NH—N= ——N—N
NH—R

HO;38 P

wherein

X is a member selected from the group consisting of
—OH and —COOH in ortho position to the
—NH--N= bridge,

Z is a member selected from the group consisting of
~O— and —COO— in ortho position to the
—N=N— bridge,

X’ is a member selected from the group comsisting of
H, —S0;H, Cl, —NQ; and —COOH,

Z’ is a member selected from the group comsisting of
H, —CHj; and —SO3H,

Y is 2 member selected from the group consisting of
lower alkyl-CO—, lower alkyl-SOy—, phenyl-
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SO;—, chlorophenyl-SO;—, lower alkylphenyl-
SO;—, nitrophenyl-SOs—, carboxyphenyl-SOs—,

lower alkoxyphenyl-SOy— and naphthyl—SOx—.
R is a member selected from the group consisting of
halogenoacetyl, halogenopropionyl, dibalogenopro-
pionyl, halogenoacrylyl, 4,6 - dihalogeno - 1,3,5 - tri-
azinyl-2-, 2.4 - dihalogeno - 6 - methyl-pyrimidyl-5-
methylene, monohalogeno-1,3,5-triazinyl of the for-

mula

/N\ /v
—¢© Yo
{ F N\
N\ /N w
X

Y

halogen

and dihalogenopyrimidyl of the formula

.

N

N\

(IJ halogen

halogen
wherein

halogen has an atomic weight between 35 and 81,

v is a member selected from the group consisting of
hydrogen, lower alkyl, and lower hydroxyalkyl,

w is a member selected from the group consisting of
hydrogen, lower alkyl, lower hydroxyalkyl, lower
alkoxyalkyl, lower carboxyalkyl, lower sulfoalkyl,
lower hydroxysulfoalkyl, phenyl, carboxyphenyl, sul-
fophenyl and disulfophenyl,

¢t is a member selected from the group consisting of
hydrogen, chlorine, bromine, methyl, allyl, carboxy
and carboxymethyl,

n is one of the integers 1 and 2,

and the whole dye molecule bears one to four SO;H
groups.

2. The 1:1 copper complex compound of the dyestuff
of the formula

oH sios}I Cl1
HO38— —NH—N=C—N=N— X
| N/ N
503 Il é
| - NH—C P ~Cl
&

|
S0;H

b

3. The 1:1 copper complex compound of the dyestuff
of the formula

co0H HOOC
|
~NE-N=G—N=N-~
g0 NEH CH
NH-0C— cl
CH; =
SO:H

4. The 1:1 copper complex compound of the dyestuff
of the formula

COOH SO0sH

NE-N=C —-N—N— zﬁz
HOsS N
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5. The 1:1 copper complex compound of the dyestuff FOREIGN PATENTS
of the fommla 246,475 9/47 Switzerland.
HOOC

N_é\ doqi  pp. 355-483.
Wegmann: Textile Praxis, October 1958, pp. 1056—~
1058.

NE. C> OTHER REFERENCES
B0 \NE-N-G-N- O Nineham: Chem. Review, vol. 55, No. 2, April 1955,
SOa
.NH..

\ /
SOxH
10 CHARLES B. PARKER, Primary Examiner.
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