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6 Cla.ims.
+ This invention relates to blue azo dyes. ,
An object of the invention is to provide new
azo dyes suited.for use in aqueous alkaline inks,
particularly alkaline inks for fountain pens,
which_dyes will, in such 'media, have a“desirable
clear blue color; will have adequate solubility ih
such media ito impart a desirable color intensity

thereto, and will have a higher order of stability

in such media than is possessed by previously
known blue dyes which were in other respects
suited for such use.

Blue is, by far, the most popular - color for
writing inks. Blue dyes suitable for use in neu-
tral or acid aqueous writing inks are known
and widely used., It has become known that
aqueous writting. inks containing strong caustic
alkalis have important advantages including
quick drying by rapid penetration of the writing
paper. However, no satisfactory blue .dye has
heretofore been found which has the required
stability in su.ch inks. .One of the best previously
known blue clyes for such. use is Brilliant Benzo
Blue 6§-BA Ex. Cone. (Colour Index #518, Schulz
6th -edition #510). However, it has only rela-
tive stability in aqueous inks containing caustic
alkali and slowly breaks down to a very unde-
sirable pale, dull color when so used.

"The present invention comprises 'new azo dyes
which have a desirable blue color, adequate solu-
bility and a high order of stability in aqueous
inks containing caustic alkali, rendering them

eminently suited for use in alkaline aqueous writ- -

ing inks. These new dyes have been prepared
by tetrazotizing either 4,4’-diamino-stilbene-
2,2’ -disulfonic acid or 3,3’-dichlorobenzidine and
coupling the same with two moles of either
K-acid or SS-acid.

Example 1

1 mole of 4,4’-diaminostilbene-2,2'-disulfonié
acid is stirred to 2 smooth slurry with 2,000 parts
of water.

tinued for one hour. The slurry.is.then diluted
with 2,000 parts of water and.iced to about 5° C
by the addition of 1,000 to 2,000 parts of ice.

the addition of 2 moles of sodium nitrite dis-
solved in 500 parts of water

To this slurry is added 5 moles of .
10-N hydrochloric acid and the stirring .is con~

. 'The '
diaminostilbene disulfonic acid is tetrazotized by .

An excess of nitrite,
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as indicated by starch-iodide test paper, is main-
tained for at least one hour prior to coupling.

- The coupling solution is prepared by dissolv-
ing 2.02 moles of S8S-acid (1-amino-8-naphthol-
2,4-disulfonic acid) in 3,000 parts of water by the
addition of 8 moles of sodium carbonate. The
temperature of the solution is adjusted to 10° C.
by the addition of ice. The tetrazo solution pre-
pared above is run into the coupling solution over
a,period of one hour and the resultant solution
is stirred for an additional two hours.
: The disazo dyestuff is precipitated by the ad-
dition of sodium chloride, filtered, washed with
brine solution and dried in an air-circulating
oven at 60° C )

In the above example, K-acid (1-amino-8-
naphthol-4,6-disulfonic acid) may be substituted
for SS-acid.

Example 2

‘1 mole of 3,3’-dichlorobenzidine (m,m’ di-
c¢hlorobenzidine) is slurried with 1,000 parts of

. watér and 5 moles of 10-N hydrochloric acid.
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The slurry is diluted by the addition of 3,000
parts of water and stirred for at least two hours.
Ice (about 1500 parts) is added to lower the tem-
perature to about 10° C. The dichlorobenzidine’
is tetrazotized by the rapid addition of 2 moles:
of sodium nitrite dissolved in 500 parts of water.
The tetrazo solution is stirred for one hour with
a definite excess of nitrite and is then clanﬁed
with activated carbon and filter-aid.

‘A couphng solution was prepared by dissolving i
2.02 ‘moles of K-acid’ (1-amino-8-naphthol-4 ,6-
disulfonic acid) in 3,000 parts of water by the
addition of 8 moles of sodium carbonate. The

. coupling reaction, isolation-of the resulting.dye-

stuff, and dryln\g thereof all are carrled out as in
Example 1.

In Example 2, SS-acid (1-amino- 8 naphthol-
2 4-disulfonic acid) may be substituted for K-acid.

It is well known that coupling of a diazotized
base to an 8-naphthol occurs predominantly in
the 7 position and to a much lesser amount in the
5 position. Consequently, in the dyes resulting
from the above examples, the couplings are pre-"
dominantly in the 7 position on the 1-amino-8-
naphthol-disulphonic acid groups. Such varia-
tion -as may occur in-relative amounts of cou-
plings in the 7:and 5.positions:is apparently with-..
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out appreciable effect on the caustic alkali sta-
bility of the dyes.

Each of the four dyes obtained as above de-
scribed produces intense bright blue color in
aqueous caustic alkali solutions and has a high
order of stability and permanence making it emi-
nently suited for the production of quick drying,
water-fast, blue alkaline writing inks. By way
of example, such inks containing one or more of
the new dyes of the present invention may be

HN OH

|
NaO3;8—

Na0:8

prepared in accordance with the following for-
mula:

. Parts
Dyestuff of present invention ____________ 1
Ammonium vanadate . _______ 035
Caustic soda, oo __ 1.50
Soft water —— o 100
The proportions may be varied.

H:N
NaQa8—,
Na03S

A bright, blue, permanent ink is obtained which
maintains its full color strength on storage for
an indefinite period of time. It is contemplated
that alkaline writing inks made with the above
specified dyes are within the scope of my in-
vention.

'The numbering system employed in numbering

N

Xy

NaO;8

the positions on fthe benzidine nucleus is that
commonly used in standard texts such as “Or-
ganic Chemistry” by Paul Karrer, second Eng-
lish edition published 1946 by Elsevier Publish-
ing Company, Inc., New York (see especially page
78).

1 claim:

1. A blue dye stable in caustic alkali solution,
sajd dye consisting at least predominantly of a
compound of the structure

HN OH

' il e

X2 R: R R: Ry X

Xy

NaQ:8

wherein X, is one member and X2 the other mem-
ber of the class consisting of H and SO3Na, and
Ry is a member of the class consisting of H and
Cl, and, when R is H, Rz is SO3Na and y is

H H
but, when R is CI, Re is H and v is a single bond,
said dye being obtained by coupling, in an

HO

4

alkaline solution, two molecular equivalents of a -
member of the class consisting of 1l-amino-8-
naphthol-2,4-disulphonic acid and I1-amino-8-
naphthol-4-6-disulphonic acid with one molee= .
5 ular equivalent of a member of the class consist-
ing of 4.,4-diaminostilbene-2,2’-disulphonic acid
and 3,3’-dichlorobenzidine.
2. A Dblue dye stable in caustic alkali solution,
sald dye consisting at least predominantly of a
13 compound of the structure

HO

H H

SégNa Nné)as

IIQ'HZ

—80Na

80;Na

20 produced by coupling tetrazotized, 4,4’-diamino-
_ stilbene-2,2’-disulphonic acid two molecular mo-
“lecular equivalent of 1-amino-8-naphthol-2,4-
disulphonic acid.

3. A blue dye stable in caustic alkali solution,
sald dye consisting at least predominantly of a
compound of the structure

(o]

, HO NH;

H
1 |
J}] [0} ]

[¢] 3N8

" produced by coupling tetrazotized- 3,3’-dichloro-
benzidine with two molecular equivalents of
1-amino-8-naphthol-2,4-disulphonic acid.

4. A stable blue writing ink comprising an
40 aqueous solution of a caustic alkali and the dye
consisting at least predominantly of a compound

of the structure

(I)H

et

= N
I[\'.Q 1’1 1 X

HO NH;

X1

SONa

wherein Xj, is one member and Xz the other mem-
ber of the class consisting of H and SO3;Na, and.
R1 is a member of the class consisting of H and’
Cl, and, when R1 is H, Rz is SO3Na and 7 is

HEH
but, when R; is Cl, Ry is H and y is a single bond,’
which dye is obtained by coupling, in an alkaline.
solution, two molecular equivalents of a member.

| NH;

X1

BO3;Na

of the class consisting of l-amino-8-naphthol-
2,4-disulphonic acid and 1-amino-8-naphthol-
4,6-disulphonic acid with one molecular equiva-.
lent of a member of the class consisting of 4,4'-.
diaminostilbene-2,2-disulphonic acid and 3,3-
dichlorobenzidine. .

5. A stable blue writing ink comprising an’
aqueous solution of a caustic alkali and the dye
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5 6
¢onsisting at least predominantly of a compound 6. A stable blue writing ink comprising an
of the structure aqueous solution of a caustic alkali and the dye
H:N (I)H HO NH; :
HEH
NaOs8 —N=NQC=C@N=N— 80;Na
803sNa NaO3:S
Na0;S 0:Na

which dye is produced by coupling tetrazotized consisting at least predominantly of a compound
4,4’ -diaminostilbene-2,2’~disulphonic acid two of the structure

H:N O0H HO NH;
NaOs8 N=N——QQN= —S0,Na
1 1
Na0s8 80;Na
molecular equivalents of l-amino-8-naphthol- which dye is produced by coupling tetrazotized.
2,4-disulphonic acid. 3,3’-dichlorobenzidine with two molecular equiva-

lents of 1-amino-8-naphthol-2,4-disulphonic acid.
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