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The present invention relates to new and
valuable metal compounds of azo-dyestuffs
deriving from metals of atomic weiglits

__ranging from 52 to 58,7. These metal com-
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pounds may contain either one metal alone E

or several metals. In the latter case one or
several metals may also not belong to the
above mentioned range of atomic weights.
The dyestuffs according to the present inven-

10 tion are made by treating the poly-azo-dye-

stuff of the general formula

in which R, and R, are’aryl residues, from
which at least the one of these contains a

_ mordant binding. group in ortho-position to
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“the —N=N ;
the w’s and one of the #’s stand for an OH-
group and the other w and the other v for a
hydrogen atom, one of the 2’s and one of
the z’s represent a SO:.H-group and the other

- and the other 2 a hydrogen atom, the sulfo-
groups being in meta-position. to the OH-

- groups, further in which the two azo-groups
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are - linked in ortho-position to the OH-
groups-and in which at most one OH-group
stands in 8-position, with agents yielding
metals of atomic weights ranging from 52

to 58.7, these agents being chosen in such a.

way that either one or several metals enter
the dyestuff molecule whereby in the latter
case other metals may also enter the dyestuff
molecule. The treatment may be applied in
the course of the production of the said poly-
“azo-dyestuff or to the finished dyestuff, either
in the fiber, in the dye-bath or in substance.
The dyestuffs of the above formula may be
made, for example, by coupling two molecu-
lar proportions of diazo-compounds, at least
the one component, of which contains a mor-
dant binding group in ortho-position to the
—N=N- group, with a mono-azo-dyestuff

— group, and in which one of.

which is obtained by coupling a diazotized
amino-naphthol of the general formula

w,

in which: the cne w represents one :O]?Ifgroup

- and the other w a hydrogen atom, the one #

a SO;H-group and ‘the other z a hydrogen
atom, and in -which. the sulfo-group -stands

in meta-position to the OH-group, in weak.
‘acid medium with an amino-naphthol of the

general formula

Y

in which the two ¥’s and the two 2’s have the

same meaning as above indicated, these two
amino-naphthols being chosen in such a man-

-ner that the resulting azo-dyestuffs contain

at most in one 8-position one OH-group. -
- The metal compounds of the azo-dyestuffs
of the above explained general formula de-

riving from metals of atomic weights rang-

ing from 52 to 58,7 and which may contain

still other metals are when dry dark colored

powders soluble in water and dilute alkalies
to blue to grey-blue and grey solutions and
in concentrated sulfuric acid to blackish-
blue to blue and grey solutions, and-dyeing
vegetable fiber and especially artificial silk
from so-called regenerated cellulose fast vio-
let to blue and: grey tints. Particularly use-
ful are those combinations which derive

from the mono-azo-dyestuff produced by

coupling  one molecular proportien of diazo-
tized 2-amino-5-hydroxynaphthalene-7-sul-
fonic acid with a second molecular propor-
tion of the same aminonaphthol-sulfonic acid
in a feebly acid medium. These dyestuffs,
however, do not dye the artificial silks from
cellulose esters or cellulose ethers.
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The following examples illustrate the in-
vention, the parts being by weight :—

Example 1

93,9 parts of diazotized 9-amino-5-hy-
droxynaphthalene-7-sulfonic acid are coupled
in the presence of acetic or formic acid with
28,9 parts of the same aminonaphthol-sul-
fonic acid; when coupling is complete the
azo-compound thus formed is combined after
addition of sodium carbonate until alkaline
reaction occurs, with the diazo-compound
from 28,7 parts of 4-chloro-2-amino-1-phe-
nol. In the course of some hours the dyestuft
of the formula

SO yop—
e

is formed and then filtered. It is dissolved
in 300 parts of water and mixed with a solu-

NOg

~N=N.

- NO; OH
tion of 15.5 parts of Cr,0Os in caustic potash
and glycerine which is made according to
German patent specification No. 366,095 of
91st February 1921. The whole is heated for
14-16 hours In a reflux apparatus and then
neutralized with dilute acid. The dyestuft
thus produced is salted out. When dry this
chromium compound is a dark powder, dis-
solving in water and dilute alkalies to a grey-
blue coloration and in concentrated sulfuric
acid to a blackish-blue solution. The vege-
table fiber and artificial silk are dyed in neu-
tral or alkaline baths containing Glauber’s
salt grey tints having good levelling proper-
ties. A very similar dyestuff is obtained if
the chroming process is conducted with chro-
mium fluoride. - ,

If in the above example a part of the chro-
mic hydroxide be replaced by nickel hydrox-
ide, more reddish tints are obtained. Tor ex-
ample boiling is conducted with a solution
containing nickel hydroxide according to 9,3

HO8—
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parts of nickel sulfate, 12 parts of Cr,0; 1n
the form of chromic hydroxide, 85 parts of
caustic potash and 10 parts of glycerine. The
resulting dyestuff dyes greyish violet tints.

According to the succession of the action
of the metals, i. e. by firstly allowing to react
nickel and then chromium or vice versa or
both metals simultaneously in the reaction
medium on the dyestuff, there are obtained
more reddish or more greyish shades.

Ezample 2

In presence of sodium carbonate 53,5 parts
of the dyestuff 2:1’-azonaphthalene-5:5’-
dihydroxy-2’-amino-7 : 7’-disulfonic acid are

Cl

coupled with 40 parts of diazotized picramic
acid and the azo-dyestuff of the formula

5000 parts of water and the solution is mixed
with 30 parts of Cr,0; in the form of a solu-
tion of chromium fluoride and boiled for 24
hours in a reflux- apparatus.
is separated as usual and when dry is a dark

powder which dissolves in water, dilute al- S

kalies and concentrated sulfuric acid to
greenish-grey solutions. It dyes cotton, vis-
cose and silk fast uniform green-grey tints.

If the conditions are altered so that 7,6

parts of Cr,O, in the form of chromium flu-

oride solution are used, heating conducted
for 24 hours and there is then added a satu-
rated solution of 80 parts of crystallized cop-
per sulfate in water, the dystuff subsequently
isolated as usual dyes cotton and viscose fast
uniform blue-grey tints. = = '

. . NOs
: SOaH N=N.
- 7/
—0H OH NOs.
\ =N- \ .
= S .

is isolated after 15 hours. It is dissolved in

The dyestuff:
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T{ fiwo molecules of diazotized 5-nitro-2-.-

amino-i-phenol are used instead of two mole-.

cules of diazotized picramic acid and the

dyestufl is treated with agents yielding cop-
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per and then with those yielding chromium,
2 dark powder is obtained which dissolves
in water and dilute alkalies to blue-grey solu-

tions and dyes cotton in an alkaline bath con-.

taining Glauber’s salt blue-grey level tints.

The corresponding chromium compound
of the dyestuff prepared from two molecules
of diazotized 4-nitro-2-amino-1-phenol and
2:1" -azonaphthalene - 5: 5" - dihydroxy - 2’-

7o amino-7: 7’-disulfonic acid dyes viscose green-

grey tints.
Ewxample 3
58,5 parts of the dyestuff 2: 1’-azonaphtha-

13 lene-5:5’ - dihydroxy - 2’-amino-7: 7’-disul-
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fonic acid are dissolved together with 50 parts
of calcined sodium carbonate in 600 parts of
water. Into this solution, at 6-8° C. there
is introduced the diazo-compound from 144

3
parts of crystallized copper sulfate and after
some minutes, a new dyestuff. When this is
dry it is a dark powder which dissolves in
water and dilute alkalies to grey solutions
and dyes cotton and artificial silk uniform

grey tints in a bath containing Glauber’s
salt and neutral or alkaline.

E’mmﬁpl@ 4

54 parts of the sodium salt of the mono-
azo-dyestuff obtained in acetic acid solution
from diazotized 2-amino-5-hydroxynaphtha-

-lene-T-sulfonic acid are dissolved in 600 parts

of water and this solution is mixed with 55

parts of sodium carbonate. The diazo-com-

pound from 32 parts of anthranilic acid is
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then added and the dyestuff formed after -

somie time is isolated. - . : -
By boiling the dyestuff of the formula

SOH

parts of 4-chloro-2-amino-1-phenol and after thus formed with a solution of chromium
some time the diazo-compound from 19,9 fluoride containing 25 parts of Cr,O, in 3000
parts of picramic acid. After 16 hours the partsof water during 15-20 hours, the chro-
azo-dyestuff thus produced of the formula = mium compound of the new - dyestuff is

—N=N—

o0
NO; OH om v
is filtered and dissolved in 4000 parts of hot

water. There are then added 30 parts of
Cr,0, 1n the form of a chromium fluoride

solution and the whole is heated for 24 hours-

in g reflux apparatus. The new dyestuff can
be salted out with common salt.. When dry
it is'a dark powder which dissolves in water
and dilute alkalies to greenish-gray solutions
and dyes cotton and artificial silk fast uni-
form grey tints in a bath containing Glauber’s

- salt and neutral or alkaline with sodium car-

bonate.

If the azo-dyestuff is dissolved in 4000 parts
of water and the solution mixed with only 7,6
parts of Cr,O; in the form of chromium fluor-
ide solution and then heated for 24 hours at

_the boil, there is obtained, after addition of 30

formed. When dry the same is a dark pow-

85~

N,=N
—0H COOH

90"
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der, dissolving in water and diulte alkalies 118

to a' violet coloration, and in concentrated
sulfuric acid to a grey-blue solution. The
vegstable fiber is dyed violet tints in a neu-

tral or alkaline bath with sodium earbonate. -

. By treating: the azo-dyestuff of the first
paragraph of this example with a solution of
25 parts of copper sulfate and 20 parts of
Cr,0;1n the form of chromium fluoride, there
are obtained metal compounds with similar
dyeing properties yielding red-violet tints.

Epample 6§

54 parts of the mono-azo-dyestuff obtained.

from diazotized 2-amino-5-hydroxynaphtha.-
lene-7-sulfonic acid and 2-amino-5-hydroxy-

130 .
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naphthalene-7-sulfonic acid (acetic acid cou-
pled) are dissolved in 500 parts of water and
combined in the presence of sodium carbonate
with the diazo-compound from 22,3 parts of
5 4-chloro-2-amino-1-phenol-6-sulfonic acid
“and then coupled with the diazo-compound
from 15.7 parts of anthranilic acid. The
dyestuff is precipitated by addition of com-
mon salt.

10 The dyestuff of the formula

15 I
/N
\)

OH

thus obtained i dissolved in 5000 parts of

water and boiled during 24 hours with a
solution of chromium fluoride containing 20

ol E‘O 38

—N=N.

NH; v

20
Qom \OH y

25

parts of Cr,0;. The new chromium com-.

pound is then isolated by addition of com-
mon salt. It is a dark powder, dissolving
in water, dilute alkalies and concentrated
sulfuric acid to blue solutions and dyeing cot-
ton and viscose grey-blue level tints.

By treating the azo-dyestuff of the first par-
agraph of this example with a solution of 25
parts of copper sulfate and 20 parts of Cr, 0,4
in the form of a chromium salt (fluoride,
acetate), there are obtained violet or blue-
violet dyeing metal compounds with similar
dyeing properties as the chromium com-
pound. »
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Example 6

93,9 partsof diazotized 2-amino-5-hydroxy-
naphthalene-7-sulfonic acid are coupled 1n
the presence of acetic or formic acid with 23,9
parts of 9-amino-5-hydroxynaphthalene-7-
sulfonic acid; when coupling is complete the
solution is rendered alkaline by addition of
60 parts of sodium carbonate. It is then
added to the diazo-compound from 14,3 parts
of 4-chloro-2-amino-1-phenol and after this
compound has disappeared, the diazo-com-
pound from 22,5 parts of p-nitraniline-o-
sulfonic acid is then further mtroduced into
the solution. After a short time the whole
is heated and the dyestuff of the formula

80:H
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65Q“N=N N

Ne=———=N y
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thus produced is precipitated by means of
common salt. It is dissolved in 8000 parts of
water and heated for 86 hours in 2 reflux ap-
paratus with 15 parts of Cr.O; in the form
of chromium fluoride. The chromium'com-
pound is separated by addition of common
salt. When dry it is a blackish powder, dis-

solving in water and dilute allkalies to blue-

solutions in concentrated sulfuric acid to a
blackish-blue solution.” Cotton and viscose

S0H )
Ne==N-—

OH éOOH

80

85

are dyed grey level tints in a neutral bath or '

in a bath made alkaline by addition of sodi-
um carbonate.

What we claim is:—

1. A manufacture of new metal compounds
of azo-dyestuffs by treating a poly-azo-dye-
stuff of the general formula

in which R, and R, are benzene radicles from

which at least the one of these contains a

mordant binding group in ortho-position to
the —N=N— group, in which one of the
w’s and one of the y’s stand for an OH-group
and the other w and the other y for a hydro-
gen atom, one of the #’s and one of the 2’s
vepresent a SO,H-group, and the other 2 and
the other 2 2 hydrogen atom, the sulfo-groups
being in meta-position to the OH-groups, fur-
ther in which the two azo-groups are linked

in ortho-position to the OH-groups, and in °
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which at most one GH-group stands in 8-~

position, with a.group of agents yielding
metals the atomic weights of which range
from 52 to 58.7. ...

—NO2

SO0:H

120
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2. A manufacture of new metal compounds
of azo-dyestuffs by treating a_ poly-azo-dye-
stuff of the general formula -

in which R, and R, are benzene radicles; from

- which at. least the one of these contains a
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mordant binding group in ortho-position to
the —N=N—_ group, in which one of the
w’s and one of the ¢’s stand for an OH-group
and the other w and the other v for a hydro-
gen atom, one of the 2’s and one of the 2’s
represent a SO;H-group, and the other » and
the other z'a hydrogen atom, the sulfo-groups
being in meta-position to the OH-groups, fur-
ther in which the two azo-groups are linlked

in ortho-position to the OH-groups, and in
which ‘at most one OH-group stands.in 8--

position, with a group, of agents yielding

‘metals the atomic weights of which range

from 52 to 58.7, together with agents yielding
other metals which are capable to form with
the lake-forming groups of the poly-azo-dye-
stuff complex metal compounds. , :
3. A manufacture of new metal -com-

pounds of azo-dyestuffs by treating a poly-

qzo-dyestuff- of the general formula -~

in which R; and R, are benzene radicles, con-
taining a mordant binding group in ortho-
position to the —N=N—group, in which
one of the w’s and one of the 9’s stand for an

OH-group and the other w and the other y -

for a hydrogen atom, one of the 2’s and one
of the z’s represent a SO,H-group, and the

~other # and the other z a- hydrogen atom, the
‘sulfo-groups being in meta-position to the
. OH-groups, further in which the two azo--

groups are linked in ortho-position to the

OH-groups, and in which at most one OH-
~group stands in 8-position, with agents yield-

65

ing chromium. 4
4. A manufacture of new metal com-

X3

5

pounds of azo-dyestuffs by treating a poly-
azo-dyestuff of the general formula- v

z z2
J

' \;\N=N—Rz

“in which R, and R, are benzene radicles,

containing a hydroxy-group in ortho-posi-
tion to the —N=N— group, in which one of
the w’s and one of the %’s stand for an OH-
group and the other w and the other y for
3 hydrogen atom, one of the #’s and one of
the” 2’s represent a SOsH-group, and the
other 2 and the other z a hydrogen atom, the
sulfo-groups being in -meta-position to the

"OH-groups, further in which the two azo-

eroups are linked in ortho-position to the
OH-groups, and in which at most one OH-
group stands in 8-position, with agents yield-
1ng chromium. BN : o

5. A manufacture of new metal com-
pounds of azo-dyestuffs by treating a poly-
azo-dyestuff of the general formula

HOQSI

HO S }N=N
Ri—N=N- % i
' , LS :

N=N—R;

—OH

N
/

in which R, and R, are benzene radicles, con-
taining a hydroxy-group- in -ortho-position
to the —N=N~— group, with agents yielding
chromium.- v »

6. A manufacture of 'newy metal com-

pounds of azo-dyestuffs by treating a poly-
azo-dyestuff of the formula - - .

©UHO0S T Ne=N—R;

. o & —OH
‘i,f_ro_}s' / N=N-{ . > .
.
o om ' o
in which R, and R, are benzene radicles, con-
taining a hydroxy-group in ortho-position
to the —N=N—group, with salts of the
trivalent chromipm. ‘ :

1. As new- products of manufacture the
metal compounds deriving from a group of

‘metals the atomic weights of which range !
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from 52 to 58.7 of the azo:dyesttrﬂs of the

general formula

in which R, and R, are benzene radicles, from
which at least the one of these contains a
mordant binding group in ortho-position to
the —N=N-— group, in which one of the w’s
and one of the 7’s stand for an OH-group
and the other w and the othe1 o for a hy-
drogen atom, one of the #’s and one of the
2% repreeert a SO;H-group, and the other
2 and the other z a hydrooen atom, the
sulfo-groups being in meta-position to the
OH-groups, further in which the two azo-
groups are linked in ortho-position to the
OH-groups, and in which at most one OH-
group stands in 8-position, which products
are when dry dark colored powders, sol-
uble in water and dilute alkalies to blue to
grey-blue and grey solutions and in concen-
trated sulfuric acid to blackish-blue to blue

-and grey solutions, and dyeing vegetable

o2
o5t

40

45

fiber and especially artificial silk from so-
called regenerated cellulose fast violet to
blue and grey tints.

8. As new products of manufacture the
metal compounds of the azo-dyestuffs of the
general formula

in which R, and R. are benzene radicles,

- frem: which as least the one of these con-

ko

1)

35

tains a mordant binding group in ortho-posi-
tion to the ~N=N- group, in which one of
the w’s and one of the ¢’s stand for-an OH-
group and the other w and the other y for
a hydrogen atom, one of the #’s and. one
of the 2’s replesent a SO.H-group, and the
other @ and the other z a hydrogen atom,

the sulfo-groups being in meta- posmon to .

the OH-groups, further in which the two azo-
groups are linked in. ortho-position to the
OH-groups, and in which at most one OH-

.group stands m 8-position, containing be-

sides a group of metals the atomic welfzhts of
which range from 52 -to 58.7
als which pI‘Odllea are when dr Y dark col-
ored powders, soluble in water and dilute al-
kalies to blue to grey-blue and grey solu-

still nther met-

1,343,634

tions and in concentrated sulfuric acid to
blackish-blue to blue and grey solutions, and
dyeing vegetable fiber and especially arti-

ficial silk from so-called regenerated cellu- .

lose fast violet to blue and grey tints.

9. As new products of manufacture the
metal compounds of the azo- dyestuﬂs of the
general formula:

in which R, and R, are benzene rad1cles, con-
taining a hydroxy group in ortho-position to
he —N=N-— group, in which one-of the
w’s and one of the y’s stand for an OH-group
and the other w and the other ¢ for a hydro-
gen atom, one of the 2’s and one of the 2’s
repreSent a. SOH-group, and the other »
and the other 2z a hydrogen atom, the sulfo-
groups being in meta-position to ‘the OH-

70

85°

90

groups, further in which the two azo-groups .

are linked in ortho-position to the OH-
groups, and in which at most one OH-group
stands in 8-position, containing chromium,
which products-are when dry dark colored

95

powders, soluble in water and dilute alkalies .

“to blue to grey-blue and grey solutions and
‘in concentrated sulfuric-acid to blackish-
‘blue to blue and grey solutions; and dyeing

vegetable fiber and especially artificial silk

100

from so-called regenerated cellulose fast blue ..

and grey tints.

10.” A's new products of manufacture the
metal compounds of the azo-dyestuffs of the
general- formula

HO:8  N=N—R3

OH

N

HO35—

.

NH;

in which B, and R, are benzene radicles, con-

taining a hydroxy-group in ortho—pos1t10n to
the —N=N— group, which products contain
chromium, forming when dry dark colored
powders, soluble in  water and dilute alkalies

to blue to grey-blue and grey solutions, and

in - concentrated sulfuric acid to. blackish-
blue to blue and. grey solutions, and dyeing
vegetable fiber and especially artificial silk
from so-called regenerated cellulose fast blue
and grey tints.
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11. As a new product of manufacture the
chromium compound of the azo-dyestuff of
the formula :
al

SI OsH N

N=N—
A

which product forms when dry a dark col-
ored powder, soluble in water and dilute
alkalies to grey-blue solutions, in concen-
trated sulfuric acid to a blackish-blue solu-
tion, and dyeing vegetable fiber and especial-
ly artificial silk from' so-called regenerated
cellulose fast grey tints. _ '

In witness whereof we have hereunto
signed our names this 21st day of February,

1929,
FRITZ STRAUB.
WALTER ANDERATU.




