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14 Claims. 
The present invention relates to chromiferous 

aZO-dyestuffs. It comprises the process of making 
these dyestuffs as well as the new dyestuffs them 
Selves. 

It has been found that chromiferous azo-dye 
stuffs are obtained by causing azo-dyestuffs of 
the general formula 

wherein R1 means a sulfonated naphthalene radi 
cal and R2 a naphthol radical, and wherein the 
hydroxyl group of the naphthalene radical R1 
stands in ortho-position to the azo-bridge, to re 
act with agents yielding chromium in such quan 
tities that less than 1 atom of chromium devolves 
upon each chromable group of the dyestuff mole 
cule, the reaction being conducted in presence of 
Soluble salts of Organic acids. 

Azo-dyestuffs of the above general formula may 
be obtained from different diazotized Ortho-hy 
droxyaminonapththalene sulfonic acids by coul 
pling with different naphtholis. Diazo compounds 
of suitable ortho-hydroxyaminonaphthalene Sull 
fonic acids are, for example, the diazo compounds 
of 1-amino-2-hydroxynaphthalene-4 -sulfonic 
acid, 1-hydroxy-2-aminonaphthalene-4-sulfonic 
acid, 1-amino-2-hydroxynaphthalene-6-sulfonic 
acid, 1-amino-2-hydroxynaphthalene-6-chloro-4- 
sulfonic acid, 1-amino-2-hydroxynapthalene-6- 
bromo-4-sulfonic acid; further there may also 
be used as diazo components for example the 
nitrated i-diazo-2-hydroxynaphthalene-4 - Sul 
fonic acid and the nitrated 1-dia 20-2-hydroxy 
naphthalene-6-sulfonic acid. Suitable coupling 
components are or- and 6-naphthol, as well as 
their substitution products, such as for example 
8-chloro-or-naphthol and 5:8-dichloro-ox-naph 
thol. 
The treatment with the agents yielding chro 

mium may take place in an open vessel or under 
pressure, in the presence or absence of further 
additions, such as, for example, inorganic SaltS, 
organic or inorganic acids, or in neutral or acid 
medium. 
As agents yielding chromium there may be used 

chromium salts, such as, for example, chromium 
chloride, chromium fluoride, chromium sulfate, 
chromium sulfite, chronium acetate, chromium 
formate, chromium oxalate, the chronium Salt 
of benzene-sulfonic acid, or mixtures of Such 
chroming agents. 
As soluble salts of organic acids in whose pres 

ence the treatment with agents yielding chro 
mium must be carried out in accordance with 
the present process, there come into considera 
tion, for example, soluble salts of Sulfonic acids 
and carboxylic acids of the aliphatic, aromatic 
and hydroaromatic series. Such salts are, for 
example, the alkali metal salts, such as the so 

(C. 260-12) 
dium, potassium and ammonium salts of formic 
acid, acetic acid, propionic acid, Oxalic acid, suc 
cinic acid, malonic acid, hexahydrobenzoic acid 
and hexahydrophthalic acid, or salts of the amino 
acids, hydroxy acids, aminohydroxy acids, halo 
genated acids, nitrated acids, so-called exo-acids, 
Such as cy-benzylsulfonic acids, sulfamic acids, 
w-methanesulfonic acids, oxamic acids, amino-, 
mono- and polysulfonic acids of the benzene, 
naphthalene and anthracene series, the homo 
logues, analogues and Substitution products there 
of, naphthylamine-sulfonic acids, aminonaph 
tholsulfonic acids, arylcarboxylic acids such as 
benzoic acids, hydroxybenzoic acids, phthalic 
acids and the Sulfonic acids thereof, such as Sul 
fo-Salicylic acids, Sulfo-amino-Salicylic acids or 
Sulfo-phthalic acids; particularly valuable re 
Sults, however, being obtained with the alkali 
metal Salts of aliphatic acids. 
The chroniferous azo-dyestuffs obtainable ac 

cording to the present process dye animal fibers, 
Such as, for example, wool and silk, blue to black 
tints. They are considerably superior, with re 
gard to the fastness properties, to the dyestuffs 
obtained from the same azo-dyestuffs by treat 
ment with the same quantities of the same chrom 
ing agent, but in the absence of soluble salts of 
organic acids. Dyeing with the dyestuffs obtain 
able according to the present process can be car 
ried out in the usual manner from a sulfuric acid 
bath or from dye baths which, besides inorganic 
acids, contain aromatic acids, or advantageously 
according to the process described in Patent No. 
1903,884. 
The following examples illustrate the invention, 

the parts being by Weight:- 
Eacample 1 

46,1 parts of the azo dyestuff from nitrated 
1-diazo-2-hydroxynaphthalene-4-Sulfonic acid 
and 2-hydroxynaphthalene of the formula, 

N=N 
- 

-O EO 

NO 

O 

are stirred in 1000 parts of water. There are 
then added 4 parts of caustic Soda solution of 30 
per cent. Strength, 12 parts of sodium formate 
and a chromium fluoride solution corresponding 
with 5,32 parts of Cr2O3. The whole is thereupon 
boiled for 5 hours in a reflux apparatus, and the 
black-violet Solution thus obtained evaporated 
to dryness on the water bath in a vacuum. The 
chromiferous dyestuff obtained dyes wool in a 
bath containing organic acid and sulfuric acid 
black tints of excellent fastness. 
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2 
Eacample 2 

4,16 parts of the azo-dyestuff from diazotized 
2-amino-1-hydroxynaphthalene-4-sulfonic acid 
and 2-hydroxynaphthalene of the formula, 

OE 

-Na-N 
N 

HO 

SO3H 

are dissolved in 100 parts of water containing 
0,6 part of caustic soda solution of 30 per cent. 
strength. A chromium formate Solution corre 
sponding with 0.45 part of Cr2O3, and 3 parts of 
crystallized sodium acetate are added to this So 
lution and the whole is boiled in a reflux appa 
ratus for a long time. The blue Solution thus 
obtained is filtered from Small quantities of in 
soluble impurities, and after concentrating the 
solution with. addition of common Salt, the dye 
stuff is precipiated. The new chromium com 
pound is obtained after drying in the form of a 
violet-black powder which is easily Soluble in 
Water to a reddish-blue Solution. In Soda, Solu 
tion of 10 per cent, strength, and in dilute caustic 
soda solution, as well as in concentrated sulfuric 
acid it dissolves to a greenish blue Solution. It 
dyes, wool from a bath containing organic acid 
and Sulfuric acid fast navy blue tints. 

Eacample 3 
46,1 parts of the azo-dyestuff from nitrated 

1-diazo-2-hydroxynaphthalene-4-sulfonic acid 
and 2-hydroxynaphthalene of the formula 

NO 

are suspended in 1000 parts of water. After stir 
ring with 4 parts of caustic soda solution of 30 
per cent. strength, there is added a chromium 
fiuoride Solution containing 6 parts of Cr2O3, as 
Well as 22,4 parts of sodium lactate and the whole 
is heated to boiling for a long time in a reflux 
apparatus. The filtered, brown-violet solution is 
evaporated to dryness in a vacuun. There is 
obtained a black powder which is easily soluble 
in water and dyes wool in a bath containing 
organic acid and sulfuric acid black tints of ex 
cellent fastness properties. 

Eacomple 4 

46, parts of the azo-dyestuff from nitrated 
1-dia2O-2-hydroxynaphthalene-4-Sulfonic acid 
and 2-hydroxynaphthalene are Suspended in 
i000 parts of Water. After stirring with 4 parts 
of caustic SOda, Solution of 30 per cent, strength 
there is added a chronium fluoride Solution cor 
responding With 5,5 parts of Cr2O3, as well as 
36 parts of the Sodium Salt of benzene-Sulfonic 
acid, and the whole is boiled in a reflux appara 
tus until unchromed dyestuff can no longer be 
detected. The filtered, violet-black solution is 
evaporated to dryness in a vacuum. There is 
obtained a powder Which is easily Soluble in Water 
and dyes wool in a bath containing organic acid 
and Sulfuric acid black tints of excellent fast 
ness properties. 

1,993,462 
Eacample 5 . . . . . 

46,1 parts of the azo-dyestuff from nitrated 
1-diazo-2-hydroxynaphthalene-4-Sulfonic acid 
and 2-hydroxynaphthalene are Suspended in 
1200 parts of water. After stirring with 4 parts 
of caustic soda solution of 30 per cent. Strength 
there is added a chromium fluoride Solution con 
taining 5,4. parts of Cr2O3, and 46 parts of the 
Sodium salt of naphthalene-1-sulfonic acid, and 
the whole boiled for 6 to 8 hours in a reflux ap 
paratus. After filtering off Small amounts of 
impurities the Solution is evaporated to dryneSS 
in a vacuum. The chromiferous dyestuff is ob 
tained as a black powder which is easily soluble 
in water and dyes wool in a bath containing or 
ganic acid and sulfuric acid black tints of excel 
lent fastness properties. 

Eacample 6 
46,1 parts of the azo-dyestuff from nitrated 

1-diazo-2-hydroxynaphthalene-4-sulfonic acid 
and 2-hydroxynaphthalene are suspended in 
1200 parts of water which contains 4 parts by 
volume of caustic soda, Solution of 30 per cent. 
strength. To this solution there is added a 
chromium fluoride solution containing; 5,6-parts 
of Cr2O3, as well as 46 parts of the sodium salt 
of naphthalene-2-sulfonic acid and the whole 
boiled for 6 to 8 hours in a reflux apparatus. 
After filtering off small amounts of impurities the 
solution is evaporated to dryness in a vacuum, 
The chromium compound which easily dissolves 
in water to a brown-violet black solution dyes 
wool in a bath containing organic acid and sul 
furic acid black tints of excellent fastness proper 
ties. 

Eacample 7 
Into 1500 parts of water which contain 3 parts 

by volume of caustic soda solution of 30 per cent: 
strength there are introduced, while stirring, 46;1 
parts of the azo-dyestuff from nitrated 1-diazo 
2-hydroxynaphthalene-4-sulfonic acid and 2-hy 
droxynaphthalene. To this solution there are 
added 50 parts of the sodium salt of 1-amino 
naphthalene-5-sulfonic acid and chronium fluo 
ride solution corresponding to 5.8 parts of Cr2O3. 
The whole is boiled for 6 to 8 hours in a reflux 
apparatus. The brown-violet black solution thus 
obtained is then somewhat concentrated, filtered 
from mineral salts that have precipitated, and 
evaporated to dryness. The new chromium com 
pound dyes wool in a bath containing organic acid 
and Sulfuric acid black tints of very good fast 
ness properties. 

Eacample 8 

41,6 parts of the azo-dyestuff from diazotized 
1-amino-2-hydroxynaphthalene-4-sulfonic acid 
and 1-hydroxynaphthalene of the formula 

O 

SOE 
are dissolved in 800 parts of Water containing 5 
parts by volume of caustic soda solution of 30 
per cent. Strength. To this Solution there is 
added a chromium formate Solution containing 
5,4 parts of Cr2O3, as Well as 21 parts of the so 
dium salt of phthalic acid, and the whole boiled 
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1993,462 
for 6 to 8 hours in a reflux apparatus. After fil 
tering off Small amounts of impurities and evap 
Orating to dryness in a vacuum the chromium 
compound formed is obtained in the form of a 
violet black powder. It dissolves freely in water, 
Soda, Solution of 10 per cent, strength and caustic 
Soda. Solution of 10 per cent. Strength to a blue 
Solution, and in concentrated Sulfuric acid to a 
blue-green solution. The new chromiferous dye 
stuff dyes wool in a bath containing organic acid 
and sulfuric acid blue tints of good fastness prop 
erties. 

Eacample 9 
416 parts of the azo-dyestuff from diazotized 

1-amino-2-hydroxynaphthalene-4-sulfonic acid 
and 1-hydroxynaphthalene aré dissolved in 900 
parts of Water containing 5 parts by volume of 
caustic Soda, Solution of 30 per cent. Strength. To 
this solution there is added a chromium lactate 
solution containing 5,3 parts of Cr2O3, as well as 
22 parts of the disodium salt of the 1-amino-4- 
Sulfobenzene-2-carboxylic acid. The whole is 
boiled for about 6 hours in a reflux apparatus and 
after filtering off small amounts of impurities 
the chromium compound formed is isolated by 
evaporation to dryness in a vacuum. It repre 
sents a violet-black powder and dissolves freely 
in water, soda, Solution of 10 per cent. strength 
and caustic soda solution of 10 per cent. strength 
to a blue Solution. In concentrated Sulfuric acid 
it dissolves to a blue-green Solution and dyes Wool 
in a bath containing organic acid and sulfuric 
acid blue tints of good fastness properties. 

Eacample 10 
49,5 parts of the azo-dyestuff from brominated 

1-diazo-2-hydroxynaphthalene-4-sulfonic acid 
and 1-hydroxynaphthallene of the formula 

OE 

NaN. 

OE 

Br 

are dissolved in 700 parts of water containing 5 
parts by volume of caustic soda solution of 30 per 
cent. strength. To this solution there is added a 
Solution of the chronium Salt of benzene Sulfonic 
acid of about 3 per cent. strength containing 5,5 
parts of Cr2O3, as well as 18 parts of sodium for 
mate, and the whole is boiled for 6 to 8 hours in 
a reflux apparatus. The solution is then evap 
orated to dryness in a vacuum. The chromium 
compound which is freely soluble in water to a 
blue Solution dyes Wool in a bath containing or 
ganic acid and Sulfuric acid blue tints of excellent 
fastness properties. 

Eacample 11 
49,5 parts of the azo-dyestuff from brominated 

1-diazo-2-hydroxynaphthalene-4-sulfonic acid 
and 2-hydroxynaphthalene of the formula, 

N=N 
- --- 

O. O. 

Br 

SOs 
are dissolved in 1000 parts of Water containing 6 
parts by volume of caustic Soda, Solution of 30 

3. 
per cent. strength. To this solution there are 
added 40,8 parts of sodium acetate, a S. Well as a 
chromium solution containing 4,5 parts of Cr2O3, 
2 parts of hydrofluoric acid, and 5 parts of formic 
acid of 85 per cent, strength, and the whole is 
heated for 3-4 hours to 120° C. After filtering 
off Small amounts of impurities the blue Solution 
obtained is concentrated and the chromiferous 
dyestuff precipitated by addition of common salt. 
The chromium compound which is freely soluble 
in water dyes wool in a bath containing organic 
acid and Sulfuric acid blue tints of excellent fast 
liness properties. 

Eacample 12 

4,16 parts of the azo-dyestuff from diazotized 
2 - amino-1-hydroxynaphthalene-4-sulfonic acid 
and 2-hydroxynaphthalene of the formula, 

OE 

alre dissolved in 100 parts of water and 2 parts 
of caustic soda solution of 10 per cent. strength. 
To this Solution there alre added chromium for 
mate corresponding with 0,42 part of Cr2O3 as 
well as 4 parts of the disodium salt of 1-hydroxy 
4-sulfobenzene-2-carboxylic acid. The whole is 
boiled for a long time in a reflux apparatus. The 
blue solution which has formed is concentrated, 
if necessary after filtering off Small amounts of 
impurities, and the dyestuff precipitated by addi 
tion of common salt. There is obtained a violet 
black powder which dissolves in water to a reddish 
blue Solution and dyes wool in a bath containing 
organic acid and Sulfuric acid navy blue tints of 
good fastness properties. 

Eacample 13 
46,1 parts of the azo-dyestuff from nitrated 1 

diazo-2-hydroxynaphthalene-4-Sulfonic acid an 
1-hydroxynaphthalene of the formula, . 

NO 

are dissolved in 1000 parts of water with addition 
of 5 parts by volune of caustic solution of 30 per 
cent. Strength. To this solution there is added a 
solution of chronium formate containing 5,3 
parts of Cr2O3, as well as 20 parts of Sodium for 
mate, and the whole is boiled for 6 to 8 hours in a 
refux apparatus. The violet-black Solution of 
the chromium compound which has formed is 
evaporated to dryness in a vacuum, if necessary 
after filtering off Small amounts of impurities. 
There is obtained a black powder which dissolves 
in water to a violet-black Solution, and in Soda, 
solution of 10 per cent. Strength and caustic soda, 
solution of 10 per cent. Strength to a brown-violet 
black Solution. The new dyestuff dissolves in con 
centrated sulfuric acid to a green black solution. 
It dyes Wool and silk in a bath containing organic 
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acid and Sulfuric acid black tints of good fastness 
properties. 

Eacomple 14 

5 .416 parts of the azo-dyestuff from diazotized 1 
amino-2-hydroxynaphthalene-4-sulfonic acid and 
1-hydroxynaphthalene are dissolved in 7 parts 
by volume of caustic Soda solution of 30 per cent. 
strength and 1000 parts of water. To this solu 

lo, tion there is added a chromium fluoride solution 
containing 5,4 parts of Cr2O3, as well as 20 parts 
of Sodium formate, and the whole is boiled for 6 
hours in a reflux apparatus. The blackish-blue 
Solution which has formed is evaporated to dry 

5 neSS in a vacuum, if necessary after filtering off 
Small quantities of impurities. There is obtained 
a violet-black powder which freely dissolves in 
water, Soda Solution of 10 per cent. strength and 
caustic Soda Solution of 10 per cent. strength to a 

20 blue solution, and in concentrated sulfuric acid 
to a blackish blue-green solution. The new 
chromiferous dyestuff dyes wool in a bath con 
taining organic acid and Sulfuric acid blue to navy 
blue tints of very good fastness properties. 

Eacample 15 

83,2 parts of the azo-dyestuff from diazotized 1 
amino-2-hydroxynaphthalene-4-Sulfonic acid and 
2-hydroxynaphthalene of the formula 

NsN 
- N 
OH HO 

35 

SOH 

are suspended in a pressure vessel in 1200 parts 
40 of water. To this suspension there are added 10 

parts by volume of caustic soda Solution of 30 per 
cent. strength, 30 parts of sodium formate, as 
well as a chromium formate solution correspond 
ing with 8 parts of Cr2O3, and the whole is heated 
to 120 to 130° C. for 3 to 4 hours. After cooling, 
small amounts of impurities are filtered off and 
the blackish blue Solution is evaporated to dryness 
in a vacuum, a violet-black powder being obtained. 
The chromium compound which is freely Soluble 

60 in water to a reddish blue, red dichroic solution 
dissolves also in soda solution of 10 per cent. 
Strength and in caustic Soda Solution of 10 per 
cent. strength to a reddish blue Solution, whereas 
in concentrated Sulfuric acid it dissolves to a 

55 greenish blue solution. The new dyestuff dyes 
wool in a bath containing Organic acid and Sul 
furic acid fast navy blue tints. 
What We claim is:- 
1. Process for the manufacture of chronifer 

60 ous azo-dyestuffs, consisting in causing azo 
dyestuffs of the general formula, 

&H 
65 

wherein R1 means a sulfonated naphthalene rad 
ical and R2 a naphthol radical, and wherein the 
hydroxyl group of the naphthalene radical R1 
stands in ortho-position to the azo-bridge, to re 

70 act with agents yielding chromium in such a pro 
portion as to provide less than one atom of chro 
mium to each chromable group of the dyestuff 
molecule, the reaction being conducted in pres 
ence of soluble salts of Crganic acids. 

75 2. Process for the manufacture of chromifer 

ous azo-dyestuffs, consisting in causing azo 
dyestuffs of the general formula 

ÖH. 
wherein R1 means a sulfonated naphthalene rad 
ical and R2 a naphthol radical, and wherein the 
hydroxyl group of the naphthalene radical R1 
stands in ortho-position to the azo-bridge, to re 
act with agents yielding chromium in Such a pro 
portion as to provide less than one atom of chro 
mium to each chromable group of the dyestuff 
molecule, the reaction being conducted in pres 
ence of alkali metal Salts of aliphatic acids. 

3. Process for the manufacture of chromifer ous azo-dyestuffs, consisting in causing the azo 
dyestuff of the general formula, 

R-NeN 

ÖH. 
HO 

wherein Ri means a sulfonated naphthalene rad 
ical and the hydroxyl group of the naphthalene 
radical R1 stands in Ortho-position to the azo 
bridge, to react With agents yielding chronium 
in such a proportion as to provide less than One 
atom of chromium to each chronable group of 
the dyestuff molecule, the reaction being con 
ducted in presence of alkali metal salts of ali 
phatic acids. 

4. Process for the manufacture of chromifer 
Cus azo-dyestuffs, consisting in causing the 
aZo-dyestuff of the formula, 

N=N 
--- N 

-OH HO 

NO 

SOH 

to react with agents yielding chromium in such 
a proportion as to provide eSS than one atom of 
chromium to each chromable group of the dye 
stuff molecule, the reaction baing conducted in 
presence of alkali metal salts of aliphatic acids. 

5. Process for the manufacture of chronifer 
ous azo-dyestuffs, consisting in causing the azo 
dyestuff of the formula, 

N=N 
-- N 
-O HO 

SO 

to react with agents yielding chromium in such 
a proportion as to provide less than one atom of 
chromium to each chronable group of the dye 
stuff molecule, the reaction being conducted 
in presence of alkali metal salts of aliphatic acids. 

6. Process for the manufacture of a chromifer 
ous a ZO-dyestuff, consisting in causing the azo 
dyestuff of the formula, 

NicN 
-- N 
--OH HO 

NO 

SO3H 

to react with agents yielding chromium in such a 
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proportion as to provide less than one atom of 
chromium to each chromable group of the dye 
stuff molecule, the reaction being conducted in 
presence of Sodium formate. 

7. Process for the manufacture of a chromifer 
ous azo-dyestuff, consisting in causing the azo 
dyestuff of the formula, 

N=N 
-- 

-OH ... HO 

soil 
to react with agents yielding chromium in Such 
a proportion as to provide less than. One atom of 
chromium to each chromable group of the dye 
stuff molecule, the reaction being conducted in 
presence of sodium formate. 

8. Chromiferous azo-dyestuffs obtained by 
causing azo-dyestuffs of the general formula, 

wherein R1 means a sulfonated naphthalene rad 
ical and R2 a naphthol radical, and wherein the 
hydroxyl group of the naphthalene radical R1 
stands in ortho-position to the azo-bridge, to re 
act With agents yielding chromium in Such a 
proportion as to provide less than one atom of 
chromium to each chromable group of the dye 
stuff molecule, the reaction being conducted in 
presence of soluble salts of organic acids which 
products represent black powders dissolving in 
Water to blue to black Solutions and dyeing ani 
mal fibers fast blue to black tints. 

9. Chroniferous azo-dyestuffs obtained by 
causing azo-dyestuffs of the general formula, 

R-N-N-R, 
OE 

wherein R1 means a sulfonated naphthalene radi 
cal and R2 a naphthol radical, and wherein the 
hydroxyl group of the naphthalene radical Ri 
stands in ortho-position to the azo-bridge, to 
react with agents yielding chromium in Such a 
proportion as to provide less than one atom of 
chromium to each chromable group of the dye 
stuff molecule, the reaction being conducted in 
presence of alkali metal salts of aliphatic acids 
which products represent black powders dissolv 
ing in Water to blue to black solutions and dyeing 
animal fibers fast blue to black tints. 

10. Chroniferous azo-dyestuffs obtained by 
causing azo-dyestuffs of the general formula 

B 
O 

wherein R1 means a sulfonated naphthalene radi 
cal and the hydroxyl group of the naphthalene 
radical R1 Stands in Ortho-position to the azo 
bridge, to react with agents yielding chromium 

70 

in such a proportion as to provide less than one 
atom of chronium to each chromable group of 
the dyestuff molecule, the reaction being con 
ducted in presence of alkali metal salts of ali 
phatic acids, which products represent black pow 
ders dissolving in water to blue to black solutions 

5 
and dyeing animal fibers fast blue to black tints. 

11. Chromiferous azo-dyestuffs obtained by 
causing the azo-dyestuff of the general formula, 

N-N 

-O HO 

NO 

SOH 

to react with agents yielding chromium in Such 
a proportion as to provide less than one atom 
of chromium to each chromable group of the 
dyestuff molecule, the reaction being conducted 
in presence of alkalimetal salts of aliphatic acids, 
which products represent black powders dissolv 
ing in Water to black Solutions and dyeing Wool 
fast black tints. 

12. Chromiferous azo-dyestuffs obtained by 
causing the azo-dyestuff of the formula, 

- - NeN 

N 
-OH EO 

to react with agents yielding chromium in such 
a proportion as to provide less than One atom of 
chronium to each chromable group of the dye 
Stuff molecule, the reaction being conducted in 
presence of alkali metal salts of aliphatic acids, 
which products represent black powders dissolv 
ing in Water to blue Solutions and dyeing wool 
fast blue to navy blue tints. 

13. A chromiferous azo-dyestuff obtained by 
causing the azo-dyestuff of the formula, 

N=N 
- N 

OBI - HIO 

NO 

SOH 

to react with agents yielding chromium in such 
a proportion as to provide less than one atom of 
chromium to each chromable group of the dye 
Stuff molecule, the reaction being conducted in 
presence of sodium formate, which product repre 
Sents a black powder dissolving in Water to a 
black Solution and dyeing Wool fast black tints. 

14. A chroniferous azo-dyestuff obtained by 
causing the azo-dyestuff of the formula, 

NeN 
- 

OE EIO 

to react with agents yielding chromium in such 
a proportion as to provide less than one atom of 
chromium to each chromable group of the dye 
stuff molecule, the reaction being conducted in 
presence of Sodium formate, which product repre 
Sents a black powder, dissolving in water to a 
blue solution and dyeing wool fast blue to navy 
blue tints. 

FRITZ STRAUB. 
HERMANN SCHINEDER. 
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