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This invention relates to azo dyes, to direct
dyes, to dyes after-treated with formaldehyde,
and to metallized dyes.

Direct azo dyes are those which dye the cloth
directly from a water bath without subsequent
treatment to bring out the color. Many exam-
ples of such direct dyes are recorded in the lit-
erature of the trade. These direct colors are gen-
erally substantive to cotton and other forms of
cellulose and regenerated cellulose, giving bright
shades, but having only moderate fastness to
light. These direct colors show considerable loss
In strength and impart an undesirable stain to
associated uncolored or differently colored fibers
when they are washed. Direct colors with good
washing fastness, and which will not stain asso-
clated fibers are desired by the trade, because
of their low cost and ease of application. In
order to provide dyes which do not have poor
fastness to washing the art has been forced to
use the developed colors, wherein an intermedi-
ate, usually a direct dye, is azotized on the fiber
and developed with suitable coupling compounds.
These, so-called developed or diazo colors are
generally faster to washing than the correspond-
ing direct colors, but they are duller, more costly,
more costly to apply as such dyeings require
much time and labor and the dyeings change
shade during development.

It is an object of this invention to provide a
class of colors having the simplicity of applica-
tion and constant, bright shade of the direct
colors, and washing fastness superior to the di-
rect colors. Another object of the invention is
to provide methods of applying the colors and of
increasing their light fastness.

The objects of the invention are attained in
general by applying to the material to be dyed,
compounds represented by the formula

AeYeX>Y-A

and after-treating the dyed fabric with formal-
dehyde, formaldehyde and a salt of a soluble
metal or with a soluble metal salt,

In general the direct colors are provided by
tetrazotizing one mol equivalent of a suitable
compound represented by the symbol X and cou-
pling with two mol equivalents of a suitable com-
pound Y to make a compound of the general type

NHr—Y«X->Y—NH;
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This compound is then tetrazotized and coupled
with two mol equivalents of a compound A. The
resulting compound

AY<X->Y-A

when separated from the medium by suitable
means is soluble In water. Such solutions may
be used as dyebaths in which dyeable materials
may be immersed and dyed. PFurther objects of
the invention are attained by treating such dye-
ings with a solution of formaldehyde, with solu-
tions of certain soluble salts of metals or with
both of said solutions, whereby new and improved
dyeings are obtained.
In the formula

AY<X>Y-A

the symbol A is a meta-dihydroxy benzene rep-
resented by the formula

? 1

R

in which R is one of a group consisting of hy-
drogen, alkyl, alkoxy, hydroxy, amino, halogen,
CN, carboxyl and sulfonic acid. Alkyl refers to
alkyl radicals having 1 to 6 carbons and alkoxy
refers to the corresponding alkoxy groups.

The symbol X stands for a diphenyl compound
having amino groups in the benzene nuclei which
are ortho, meta or para to a bridging group.
These compounds are represented by the gen-
eral formulae
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in which Q is a straight or branched chain alkyl-
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ene radical having 1 to 10 carbons, a mono-hy-
droxy-alkylene radical having 3 to 7 carbons
wherein the hydroxyl group is attached to a car-
bon atom other than one which is directly at-
tached to S or O, or two alkylene radicals con-
taining 1 to 4 carbons connected together by
an oxygen bridge as in an ether; R’ is hydrogen,
alkyl, alkoxy, halogen, carboxy or sulfonic acid;
and the n’s are integers of 1to 4. The R’ groups
in a given diphenyl compound may be alike or
unlike.

The symbol Y stands for primary arylamines
of the benzene and naphthalene series as fol-
lows.

(2) Amino-pheny] pyrazolones which are rep-

resented by the formula
Hz?——-(lJ—R”
0=C\ /N
N

wherein R’’ is methyl or carboxyl, R’ represents
one or any combination of the same groups as R’
in the X compounds, 7 is 1 to 4 and amino may
be in any position of the benzene ring.

(b) Amino benzenes which are represented by

the formula
H— i >—NH1

(an)l

wherein R’’’ is one or any combination of the
group consisting of hydrogen, alkyl and alkoxy,
n is 1 to 4, and R’’’ groups may be substituted
in any position of the benzene ring except that
occupied by —H;

{¢) Naphthylamines represented by the for-
mula

i

(R") m—|— —(R*") m

i

wherein m is 1 or 2, and the R groups may be sub-
stituted in any positions of the several rings
except that occupied by —H; and

(d) 1- and 2-amino-naphthol sulfonic acids
represented by the formula

—_|—Rs

X

wherein one X is hydroxy and the other is hy-
drogen, the Y which is meta to hydroxy is sul-
fonic acid and the other is hydrogen, R? is one
of & group consisting of hydrogen, alkyl, alkoxy
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and sulfonic acid, and M is one of a group con-
sisting of
_ NB:
. —NHz, —NII—<- 5
i) |__
R
(ﬁ NH:
——NH—C—< 25
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wherein amino is in the meta or para position
of the benzene nucleus and Rf is one of a group
consisting of hydrogen, alkyl, alkoxy, halogen
and sulfonic acid.

In the X and Y components alkyl and alkoxy
groups contain 1 to 6 carbons. Any of the halo-
gens may be present where they are indicated.

The invention will be more fully set forth in
the following more detailed description which
includes examples that are given as illustrative
embodiments of the invention and not as limita-
tions thereof. Parts are expressed in parts by
weight.

EXAMPLE 1

A slurry was made by mixing 122 parts of
1,2-di(4’-amino-phenoxy) ethane with 5000
parts of water and adding 91 parts of 100%
hydrochloric acid as a 30% solution. The mix-
ture was iced to 0° C. and 69 parts of 100%
sodium nitrite were added as a 30% solution.
Tetrazotization was carried out at 0-56° C. for
one-half hour with a faint excess nitrite.

A slurry was made by mixing 360 parts of
2-(3'-amino benzoyl amino) -5-naphthol-7-sul-
fonic acid and 17 parts of 100% ammonia as a
water solution or sufficlent ammonia to make
a complete solution which was alkaline to Bril-
liant yellow. Then 15 parts of sodium bicar-
bonate were added and the solution was iced fo
0° C. Pinally 265 parts of sodium carbonate
were added.

The tetrazo was slowly added to the alkaline
solution of the coupling component whilst main-
taining a temperature of 0-5° C. and an excess
of 2-(3’-amino benzoyl amino)-5-naphthol~7-
sulfonic acid. The suspension was maintained
distinctly alkaline to Brilllant yellow paper,
stirred for one hour after the addition of the
tetrazo, then heated to 70-80° C. and finally
salted (5%) with sodium chloride and filtered.

The filter cake was stirred into 4,000 parts of
water until a smooth slurry was obtained, iced
to 10° C. and 155 parts of 100% hydrochloric
acid as a 30% solution were added. A solution
containing 69 parts of 100% sodium nitrite as a
30% solution was added. Tetrazotization was
completed at 10°-12° C. in about one hour with
a distinct excess of nitrite.

A solution was made by stirring 132 parts of
1,3-dihydroxy benzene into 2,500 parts of water.
The solution was iced to 0° C. and 220 parts of
sodium carbonate were added.

The tetrazo was slowly added to the alkaline
solution of 1,3-dihydroxy benzene, There was
an excess of 1,3-dihydroxy benzene and the sus-
pension was alkaline to Brilliant yellow, The



22,286

suspension was stirred one hour after the addi-
tion of the tetrazo, heated to 70°-80° C., salted
slowly with 10% of sodium chloride ang filtered.
The precipitate was dried at 80°-85° C. in an
oven and was a powder having a brownish-red
appearance.

The compound is represented by the formula

L
O=C—N— —80;Na

H
H

OH

OH

Rayon was dyed and after-treated as follows

A solution was made by dissolving 0.2 gram
of the product in 50 cc. of water at 190°-200° F.,
and adding 04 gram of sodium carbonate to
assist the solution. The solution was diluted
with stirring to a total volume of 500 cc. with
water at approximately 160° ¥, and 40 cc. of a
10% solution of Glauber’s salt were added. 10
gram piece of rayon was wet out with water,
squeezed partially dry and entered into the dye
bath. The temperature of the dye bath was
raised (o 180°-190° F. in the course of fifteen
minutes and held at this temperature for one
hour whilst stirring the dyeing at frequent in-
tervals. At the end of one hour the dyeing was
removed and rinsed in cold water.

After-treatment in q fresh bath

The rinsed dyeing from the above operation
was entered into 500 cc. of water at 130°-140° F.
Then approximately 10 cc. of a 109 formalde-
hyde solution (25 cc. of approximately 379%
formaldehyde by weight diluted to 250 ce. with
water) were added. The bath was held at this
temperature for twenty minutes and the dyeing
was removed, rinsed and dried.

After-treatment in the dye bath

An alternative after-treating process which
is the preferred procedure because of its econ-
omy and ease of application was carried out as
follows.

At the end of the dyeing peried 10 ce. of 109,
formaldehyde solution was added to the dye bath
at bath temperature. After twenty minutes the
dyeings were removed, rinsed and dried.

A dyeing with a bright yellow scarlet shade
was obtained which showed good discharge prop-
ertles and better fastness to washing than the

irect dyeing.
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ture was iced to 0° C. and 69 parts of 1009,
sodium nitrite were added as a 30% solution.
Tetrazotization was carried out at 0-5° C. for
one-half hour with a faint excess nitrite.

A slurry was made by mixing 360 parts of
2-(4'-amino benzoyl amino) -5-naphthol-7-sul-
fonic acid and 5,000 parts of water. The com-

|
Na0,y8— —N—C=0

bound was dissolved by adding 17 parts of 100%
ammonia as a water solution or sufficient am-
monia to make a complete solution which was
alkaline to Prilliant yellow. Then 15 parts of
sodium bicarbonate were added and the solu-
tion was iced to 0° C. Finally 265 parts of
sodium carbonate were added.

The tetrazo was slowly added to the alkaline
solution of the coupling component whilst main-
taining a temperature of 0°-5° C. and an excess
of 2-(4’-amino benzoyl amino) -5-naphthol-7-
sulfonic acid. The suspension was maintained
distinetly alkaline to Brilliant yellow paper,
stirred for one hour after the addition of the
tetrazo then heated to 70°-80° C. and finally
salted (5%) with sodium chloride and filtered

The filter cake was stirred into 4,000 parts
of water until a smooth slurry was obtained, iced
to 10° C. and 115 parts of 100% hydrochloric
acid were added as a 30% solution. A solution
containing 69 parts of 1009 sodium nitrite as a
30% solution was added. Tetrazotization was
completed at 10°-15° C. in about one hour with
a distinct excess of nitrite.

A solution was made by stirring 132 parts of
1,3-dihydroxy benzene into 2,500 parts of water.
Tke solutlon was iced to 0° C. and 220 parts of
sodium carbonate were added.

The tetrazo was slowly added to the alkaline
solution of 1,3-dihydroxy benzene. There was
an excess of 1,3-dihydroxy benzene and the sus-
bension was maintained alkaline to Brilliant
yellow. The suspension was stirred one hour
after the addition of the tetrazo, heated to
70°-80° C., salted slowly (10%) with sodium
chloride and filtered. The filter cake was dried
at 80°-85° C. in an oven giving a dry powder
having a brownish red appearance.

The compound is represented by the formula

H "
()=?~r‘\r— —S0;Na Nu0;38— ~1~’r—({:=o
N=NOS CHQCHQSON:N_
OH H
N=N. oH HO— N=N

EXAMPLE 2

A slurry was made by mixing 138 parts of
1,2-di(4’~amino phenyl thio) ethane with 5000
parts of water and then adding 91 varis of 100%

1]

hydrachloric acid as a 30% solution. The mix- 75

H

A dyeing was made and after-treated in a
manner similar to that described in Example 1.
The dyeing was a bright red shade having ex-
cellent fastness to washing and good discharze
properties. The fastness to washing was better
than the direct dyeing.
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ExamMpPLE 3

A mixture containing 122 parts of 1,2-di(4'-
amino-phenoxy) ethane, 5,000 parts of water and
91 parts of 100% hydrochloric acid as a 30%
solution was iced to 0° C. and 69 parts of 100%
sodium nitrite as a 30% solution were added.
The amino compound was tetrazotized at 0-5° C.
for one-half hour with a faint excess of nitrite
present.

To a slurry containing 230 parts of 1-(3'-
amino-phenyl) -5-pyrazolone - 3 - carboxylic acid
and 5,000 parts of water, 106 parts of sodium
carbonate were added and the mixture was
stirred until complete solution was obtained
which was alkaline to Brilliant yellow paper.
Then 265 parts of sodium carbonate were added
and the solution was iced to 0° C.

The tetrazo was slowly added to the cold al-
kaline solution of the coupling component whilst
maintaining the temperature at 0-5° C., There
was an excess of 1-(3’-amino phenyl)-5-pyraz-
olone-3-carboxylic acid and the suspension was
alkaline to Brilliant yellow. After the addition
of the tetrazo the suspension was stirred one
hour, heated to 70°-80° C., salted (10%) with
sodium chloride, filtered and the filler cake was
dried in an oven. The dry powder was red
orange in appearance. The coupling component
was 1,3-dihydroxy benzene and was used in the
form described in the preceding examples.

The compound is represented by the formula

OH

N
RN
N C

=0

b ] \ |
NaQ 0O —C——CH—N=N QO CH3CH;0— —N:N—(E (E,’
H

A dyeing was made and after-treated in a man-
ner similar to that described in Example 1. A
bright dyeing having a bright orange shade and
showing excellent fastness to washing was ob-
tained.
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3*-sulfo-phenylamino) -5-naphthol - 7 - sulfonic
acid and 5000 parts of water was made and then
250 parts of sodium carbonate were added to
make complete solution, The solution was iced
to 0° C. 265 parts of sodium carbonate were
added. The tetrazo was slowly added to the al-
kaline solution of the coupling component whilst
maintaining a temperature of 0°-5° C., an excess
of 2 - (4’-amino-3’-sulfo-phenylamino) -5-naph-
thol-7-sulfonic acid, and a distinct alkalinity to
Brilliant yellow. The mixture was stirred one
hour after the addition of the tetrazo, heated to
70°-80° C., salted (15%) with sodium chloride
and filtered,

The filter cake was stirred with 4,000 parts of
water until a smooth slurry was obtained, iced
to 10° C. and then 140 parts of 100% hydrochloric
acid as a 30% solution were added. A 10% solu-
tion containing 69 parts of 100% sodium nitrite
was added and tetrazotization was carried out at
10°=15° C. for one hour with a distinct excess
of nitrite.

A solution containing 132 parts of 1,3-dihy-
droxy benzene in 3,000 parts of water was made,
iced to 0° C. and then 300 parts of sodium car-
bonate were added,

The tetrazo was slowly added to the alkaline
solution of 1,3-dihydroxy benzene having present
an excess of 1,3-dihydroxy benzene and having
the suspension alkaline to Brilliant yellow. The
mixture was stirred one hour after the addition

|
on

0=C N

COO0ONa

of the tetrazo, heated to 70°-80° C., salted (15%)
with sodium chloride and filtered. The filter
cake was dried at 80°-85° C. in an oven. The dry
powder was blue black in appearance,

The compound is represented by the formula

NaOa‘S zf:NO—o CI:C H20—<__—_>~N:-I‘\' ﬁO;Ya
(6334 o
e
i |
NH NE
SO;Na —S03Na

|
H OH

EXAMPLE 4

A slurry was made by stirring 122 parts of 1,2-
di(4’-aminophenoxy) ethane into 5,000 parts of
water and 91 parts of 100% hydrochloric acid as
a 30% solution were then added. The mixXture
was iced to 0° C. and 69 parts of 100% sodium
nitrite as & 30% solution were added. Tetrazo-~
tization was carried out at 0°-5° C. for one-half
hour with a faint excess of nitrite.

A dyeing was made and after-treated in a
manner similar to that described in Exampie 1.
A bright dyeing in a bright rubine shade was ob-
tained which showed excellent fastness to
washing.

EXAMPLE b
The procedure of Example 4 was [oliowed,

substituting 129 parts of 1,3-di-(4’-aminophe-
noxy) - propane for 122 parts of 1,2-di-(4’'-

A slurry containing 410 parts of 2-(4’-amino- 76 aminophenoxy)-ethane and 371 parts of 2-(3’-
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amino - benzoylamino) -5-naphthol - 7 - sulfonic
acid for 410 parts of 2-¢( 4’-amino-3’-sulfo-phen-
ylamino) -5-naphthol-7-sulfonic acid.

The final product is represented by the formula

5

stituting 137 parts of 1,3-di-(4’-aminophenoxy) -
propanol-2 for 122 parts of 1,2-di-(4’-aminophe-
noxy)-ethane and 371 parts of 2-(4’-amino-ben-
Zoylamino) -5-naphthol-7-sulfonic acid in place

0 o
[ 5
—N- —S0:Na NaOs8— N—
—N=N—C>-O CH:CH;CH; O—QN=N
oH H

N=Np~0ﬁ
H

A dyeing was made and after-treated in a
manner similar to that described in Example 1,

o]

i
C—NH

.

N=N—QOH
H

This dyeing was a bright scarlet shade which
showed excellent fastness to washing.

8 O;Na

40

EXAMPLE 6

The procedure of Example 4 was followed, sub-
stituting 150 parts of 1,6-di-(4’-amino-phes
noxy)-hexane for 122 parts of 1,2-di-(4’-amino-
phenoxy) -ethane and 371 parts of 2-(3’-amino-
benzoylamino) -5-naphthol - 7 - sulfonic acid for
410 parts of 2-(4’-amino-3’-sulfo-phenylamino) -
5-naphthol-7-sulfonic acid,

The final product is represented by the follow-
ing formula

1
(¥

50

C—NH- —5S 0aNa

—N=NOO omcmcmcmcmcmo—@rr:

29

om

A dyeing was made and after-treated in 2
manner similar to that described in Example 1,
This dyeing was a scarlet shade which showed 70
excellent fastness to washing,

EXAMPLE 7

~ The procedure of Example 4 was followed, sub- 75

HO— N=N-
H

of 410 parts of 2-(4’-amino-3’-sulfo-phenyl-
amino) -5-naphthol-7-sulfonic acid,
The final product is represented by the formula

o]
&
NaO:8 —NH—

oOH
—N=NO_O CH:([‘HCH:O—Q‘N:N
H ou

H

A dyeing was made and after-treated in a
manner similar to that described in Example 1.
This dyeing was a scarlet shade which showed
excellent washing fastness, ‘

It is to be understood that the invention is
not limited to the specific procedures described
in the above examples since modifications, well
known to the art, can be applied with satisfac-
fory results. Many other similar products can
be prepared by such methods and suitable modi-
fications thereof,

Other illustrations of the invention are shown
in the following table. The products’ listed In
the table are prepared by methods similar to

o}
NaOq Nﬂ—g

H
HOQN=N—
H

those set forth in the foregoing examples, The
double arrows in the table indicated that two
mols of the compounds toward which the ar-
rows point were coupled with the tetrazotized
compound from which the arrows proceed. Dye-
ings with these compounds were bright and they
had the new improved properties of the com-
bounds described in the eXamples,
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Example Combination Shade

8 o 1,2-di(4’-aminophenoxy) ethane =——=3 (2-amino-5-naphthol-7-sulfonic acid)s ——3 (1,3-di-hydroxy benzenejs. ... Maroon.

9 o 1,2d-di(4'-ia)minopl)xenoxy) ethane ———= {2-{¢’-amino-benzoyl amino)-5-naphthol-7-sulfonic acid ——% (1,3-dihy- Searlet.

roxy benzene)a.

1) T, 1,2-di(4’-aminophenylthio) othane —=3% [2-(3-amino-brnzoyl amino)-5-naphthol-T-sulfonic acidls =— (1-3,di- | Red.

hydroxy benzene):. ) . . .
b S PR 1,2-di(3’-aminophenoxy) ethane -3 [Z(4’-ammo-benzoyl-a.mmo)-5-naphthol-7-sulfomc acid)l: ——=3 (1,3-dihy- | Orange.
droxy-benzene):.
1,2-di(#’-aminophenylthio) othane =—3 (2-amino-5-na hthol-7-sulfonie acid); ——=3 (1,3-dihydroxy-benzcne)s ... Rubine.
1,2-di(4’-aminophenylthio)»ethane =% (1-amino-naphthalene-g-sulfonic acid): —% (1,3-dihydroxy benzene)s Maroon.
1,2-di(4’-aminophenylthio) ethane ———% [2-(#-amino-3'-sulfo phenyl amino)-8-naphthol-6-sulfonic acidl, ——3% | Brown.
(1,3-dihydroxy benzene): . . . .
15, e 1,2(idi(4’-aminop1)10nylthio) ethane —= (1-(3’-ammo-phcny})-.’)—pyrazulone-?.—carboxyllc acid): =% (1,3-dihy-| Orange.
roxy-benzene)z. . . .
1,2-di-(4’-amino-phenoxy)-ethane e 4 (1-amine-5-naphthol-7-sulfonic-acid)s ——= (1,3-dihydroxy-benzene)s. ... Maroon.
1,3-di-(¢/-amino-phenyl-thio)-propane - [2—(4'-amino-benzoyIammo)-5-naphthol-?—sulitmm acid]; —==3 (1,3- | Red.
dihydroxy-benzene)z, R o
1,2—di-(4’-amino-2'-sulfo-phenoxy)-ctham\ — [1-(3’—ammo-phenyl)—5-pyrazolone-:}—carhoxyhc-ac1d]g ——= (1,3- | Orangr.
dihydroxy-benzene):, - . .
l,Z-di‘(4’-amino—z’-sulfo-phenoxy)-et,haue pr—— o (2—meth9w-5-methy1—anl]mo)z ==} (1,3-dihydroxy-benzene)s. __. Browi.
1,2-di-(4"-amino-2'-sulfo-phenoxy)-ethane - ——= (1-amino-naphthalene)y ——%  (1,3-dihydroxy-benzene)s . Do.
1,3&;1i-(4’glmino- henoxy)-propane ———3 [2-(4'—amino-benzoyl-amiuo)-5~naphthol—T—snl[onw«acxd]z — (1,3-d Searlet.
oxy-benzene)s L ;
22 ... 1,3-di-(4’-amino-phenoxy)-2-propanol ——% (2-amino-5-naphthol-7-sulfonic-acid): —= (1,3-dihydroxy-benzene)z . .| Maroon.
93 . 1,3-di- (4-amino-phenoxy)-2-propanol - [1-(3’—ammo-phenyl)-5-pyrazo]one-3—carboxyhc-acld]z —3 (1,3-di- | Orange
hydroxy-benzene)sz. . . . .

04 ol 1,2-di-(4-amino-phenyl-thio)-ethane s 4 [2-am1no-S‘rxaphthol»_t‘»-sulfomcaacld]a ——3 (1,3-dihydroxy-benzene)...| Brown

D 1,2-di-(4’smino-phenoxy)-ethane =—3 [2-(4’-ammo-benzuy1-ammo)-5-naphllml-T-sm[omc‘amd]z ——3 (1,3-dihy- | Searlet.
droxy-benzene-5-sulfonic-acid) 2. X N L.

26 . 1,3-di-(#’-amino-phenoxy)-propane —— [1-(3'-ammo-pheuyl)-o-pyrazolone-3-ca.rboxyhc-acxd]z — (1,3-di- | Orange.
hydroxy-benzene)z . . . .

P S 1,3-di-(4’-aminoe-phenoxy)-propane =——% (2-amino-5-naphthol-7-sulfonic acid)y ——% (1,3-dihydroxy-benzene); .| Maroon.

Qe l,z'gi.(4’-amino—z’-chl)oro-pheuoxy)-ethune o [1-(3’-am1no-pheny])-5-pyrazolnne-:}-carboxyhc-acid]z ——3 (1,3- | Orange.
dihydroxy-benzene)z. R .

2 1,2-di-(2’-methyl-ﬁ'~amino-pheuoxy)-ethane:’. (2-amino-5-naphthol-7-sulfonic-acid)y — {1,3-dihydroxy- | Maroon.

benzene)s.

80 e 1,2-di—(2'-methy1—5’-amino-phenoxy)-uthauo —_— (i (3'amino-phenyl)-5-pyrazolone-3-carboxylic acid]: —= Orange.

(1,3-dihydroxy-benzene)s. . .
;3 R 1,2—di-(2’-methyl—ﬁ'-amino—phenoxy)-ethaue — [2-(4’-amino-benzoyl-ammo)-s—naphth01—7»su1fomc-acid]z ——% | Scarlet.
(1,3-dihydroxy-benzene)s. . . . .
1,2-di—(2’-mechoxyui’-amino-phenoxy)-ethane —3 2 (4'-amino-benzoyl-amino)-5-naphthol-7-sulfonic-acidl; —% Do.
(1,3-dihydroxy-benzene)s. 3 .
1,2-di-(2'-methoxy-l’-amino—phcnoxy)-ethane -_— [1<(3’—amln0-phenyl)-5-pyral01011(3-3‘081‘1)Ox}"hc-acid]g —3 | Orange.
(1,3-dihydroxy-benzene)z. . . .

34 .. 1,2.di.(2!.methoxy.ly.a,mino-phenoxy)-ethanc pomm— (2-amino-5-naphthol-7-sulfonic-acid)s ——% (1,3-dihydroxy- | Maroon.

benzene)z.
5 1,2-di-(2'-chloro-4’-aming- henoxy)-ethane ——= [2-(4’—amino-benzc\y3-amino)-S-naphthol—?—sultonie—acid]z —3 | Searlet.
(1,3-dibydroxy-benzene):. 5 . . .

36 e 1,2-di-(4’-8mino-phenoxy)-ethane —3 [2-(4’-ammo-benzoy1-ammo)-5'naphthol—T-sulfomc-acxd]g - {1,3,5 Do.
trihydroxy-benzene)s. X . . .

87 1,3-di-(4’-a,mino~phenoxy)-2—pr0pan01 —% [2-(4-amino-3"-sulfo-pheny] -amino)-5-naphthol-7-sulfonic-acidl: ———3 | Rubine.
(1,3-dihydroxy-benzene)z. N . .

38 ... 1,3-di-(4'-amin0<phenoxy)-2-propanol -3 [2-(4’-ammo-S'—sulfo-phenyl-ammo)-S-naphthul-ﬁ-sulromc acid]: =——% | Brown.
(1,3-dihydroxy-benzene)z. . . .

L I 1,3-di (4’-amino-phenoxy)-propane -—_— [2—(4’-ammo-3’-sulfo-phenyl—ammo)-5-naphthol—?—sulfomc-acid}s ——% | Rubine.
(1,3-dihydroxy-benzene):. . .

40 - 1,2-di-(2 -methoxy-4'-amino-phenoxy)-ethane =—% {2-(+'-amino-3'-sulfo-phenyl-amino)-5-naphthel-7-sulfonic acidls | Violet,
——> " (1,3-dihydroxy-benzene)s. . . )

4. 1,2-di-(4’-amino-phenoxy)-ethane o 4 [2-(4’-ammo-3’-sulfo-pheny]-ammo)-s-naphth‘)1-3-5.11Iomc-nci'1]2 — | Brown.
(1,3-dihydroxy-benzene)a. L . . .

42 1,3-di-(#-amino-phenoxy)-propane pr— [2-(4’-;1111m0~3’-sulfo-phonyl-ammo)-8-11:Lphthol-ﬁ-sul[amc-acyl]z v 4 Do,
(1,3-dihydroxy-benzene)z. . , .

43 1,2—di‘(2’-methy]—5’-amiuo-phcnoxy)-ethfme ——3 [2-(4-amino-3 .sullo-phenyl-amino}-s-naphthol-g-sulfonic-acid]z Do.
o 4 (1,3-dihydroxy-benzene)z. . )

Mo 1,2-01.(2'-mcnhoxy-4’-mnino-phenoxy)-ethaue ——3 [2-(¢’-amino-3"-sulfo-phenyl-amino) -8-naphthol-8-sulfonic-acid]s Do,
———3 (1,3-dihydroxy-benzene)z. i i . .

45 1,2-4i-(4’-amino-phenoxy)-ethane ——% [2-(4'-amino-benzoy’ -amino)-5-naphthol-7-sulfonie acid]: ——3 (1,3-dihy- | Scarlot.
droxy-5-methyl-benzene)z. . . - . .

6. .. 1,4-di-(4’-aminophenoxy)-butane sy [2-(4’-amm<)benzoy]~a.mm0)-o—naphthol-?’-su]fomc acidly ——3 (1,3-dihy: Do.
droxy benzene)s. , . . .

7. 1,4-di-(4'-aminophenoxy)-butane ——% (2-amino-5-naphthol-7-sulfonic acid) —2 (1,3-dihydroxy-benzene)s Maroon.
1,4-di-(4’-aminophbenoxy)-butane ———=% (1-amino-naphthalene-6-sulfonic acid); ——3 (1,3~lihydroxv-benzene): .| Brown,
1,‘gdi-(4'i)aminop)henoxy)-butaue ——% (1-(3'-aminophenyl)-5-pyrasolone-3-carboxylic acid): === (1,3-dihy- { Orange.

roxy-benzene);. ., .
50 1,4-di‘(4’-aminoptienoxy)-but,anc from—_< (2~(4’—amino-3’-sul[o~phenylammo)-5-naphthol-7-sulfonic acid);s —=2% (1,3~ | Rubine.
dihydroxy-benzene)s. . . . .
Bl . 1,5-dﬁ‘-(4’-aminophen0)xy-pentaﬂ0) — (2-(4’-ammo-beuzoyl-ammo)-&naphthol-?—sulfumc acid)s ——=3 (1,3- | Scarlet.
dihydroxy-benzene)a. . . .
1,5-di-(4’-aminophenoxy-pentane) =——3 (2-amino-5-naphthol-7-sulfonic acid)s ——= (1,3-dibhydroxy-benzenc)s. ... | Maroon.
1,5-di-(4/-aminophenoxy-pentane) —— (1-amino-naphthalene--sullonic aeid); ——% (1,3-dihydroxy-benzene); ...} Brown.
1,%-(11—(4’Laminophenoxy-penta.no) - (1-(3'-am1nopheny1)-5pyrazolunu-3-carboxy]m acid); ———% {(1,3-dihy- | Orango.
roxy-benzens)a. . L . .
55 . 1,5-di-(4'-aminophenoxy-pentane) o 4 (2—(4'-am1n0-3’-sulfo-pheny]ammo)-5-uaphth01-7-sulfr)mc acid)y —=3 | Rubine.
(1,3-dihydroxy-benzene)s. . . .
56 .. 1,2:1-(11-(4'{] 'nop)henoxy)~pr0panc s 4 (1-(3’-ammophenyl)-5-pyrazolone-s-carboxyhc acid): ———=3% (1,3-dihy- | Orange.
rozy-benzene)s. . . . . .
57 . 1,2d-di-(4'-aminop)hen0xy)-pl"Opﬂﬂe e < (2—(3’-ammobeuzoyl-ammo)-5-naphthol-r<suliomc acid); ——3 (1,3-dihy- | Scarlet.
roxy-benzene)s. . . . : .
[ 1,4-di-(¢'-aminophenoxy)-butane =——% (2-(3’»ammobenzoy]ammo)-5—naphthol-4~su]iomc acid)y ——=% (1,3-dihy- .
droxy-benzene)a. . . . .
59 1,5&di-(4’-baminophenoxy)-pentane puemmne 4 (2-(3'-am1n0benzoy]ammo)—s—naphth()l-T-sulfonlc acid); —=3% (1,3-dihy- Do.
roxy-benzene)s. : .
[ 1,Mi-(4'-am1no-2'2-methoxy—phenoxy)-propane ——=2 (1-(3"-aminophenyl)-5-pyrazolone-3-carboxylic acid)s ———% Do.
(1,3-dihydroxy-benzene)s. , R . .
6l .. 1,3-di-(4’-amino-2’~methoxy-phenoxy)-propane —=—% (2-(3-aminobenzoylamino)-§-naphthol-7-sullonic acid)z =2 | Red.
(1,3-dihydroxy-benzene)z. X - . . .
62 . 1'3.dj.(4'.amim).z’.xnethoxy-phen(]xy)-propane ——% (2-amino-5-naphthol-7-sulfonic aciid}y ——3 (1,3-dihydroxy- | Violet.
benzene)a. . .

63 e 1,3-di-(4’-amino-2'-methoxy-phenoxy)-propane ——3 (t-amino-5-naphthol-7-sulfonic acid)s == (1,3-dihydroxy- | Red

benzene)s. . brown,

7 S 1,3-di~(#'-aming-2’-methoxy-phenoxy)-propané ——% (2(4'-amino-3'-sulfo-phenylamino)-5-naphthol-T-sulfonic acid)z | Violet.

——3% (1,3-Uihydroxy-benzene)z. . . . .
[ S 1,3b-(ii-u’-amin0-2’-methoxy-pheuoxy)-pl'opane —% (2-amino-5-naphthol-1-sulfonic acid): ——3 (1,3-dihydroxy- | Bed
enzens)s. ; . . R brown.
i1 T D}i-(4’-3.1%1110-13!1&;110:&}*)-113ethanc —3 (2-(3’-amln0benzoylammo)-5-naphthol-7-sul[0mc acid); ———3 (1,3-dihy- | Scarlet.
roxy-benzene)s. . . .
67 - Di-(4’-aminophenoxy)-methsne —% (1-(3'-aminophenyl-5-pyrazolone-3-carboxylic acid)y =—= (1,3-dihydroxy- | Orange.
benzene)s. . . .
[ S Di-(4’-aminophenoxy)-methane =—=3 (2-amine-5-naphthol-7-sullonic aeid); =3 (1,3-dibydroxy-benzene)s .______ Maroon.
Scarlet.

69 ... 1,3-di-(4’-aminophenoxy)-butane ——% (2-(3’-amino-benzoylammo)-5~naphth01—7-sulf0uic acid): ——3 (1,3-dihy-

droxy-benzene);.
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- The following are of a few of the many X
compounds which can be used instead of the
X compounds recited in the foregoing exam-
ples: Di(4’-amino-phenoxy)methane, 1,2-di(4’-
amino-2’'-chloro - phenoxy) ethane, 1,2 - di(4’ -
amino-2’-sulfo-phenoxy)ethane, 1,2-di(4’-ami-
no-phenyl-thio) ethane, 1,3-di(4’ - amino - 2* -
methoxy-phenoxy) propane, 1,5-di(4’ - amino -
phenoxy) pentane, 1,3-di(4’ - amino - phenoxy) -
propanol-2, b,b’-di(4’ - amino - phenoxy) ethyl
ether and 1,3-di(2’-amino bhenoxy) propane,

As further illustrations of ¥ components are
mentioned: (1-(4’-aminophenyl) -3-methyl - 5 -
pyrazolone, amino benzene, 3-methyl-amino ben-
zene, 2-methoxy-5-methyl-amino benzene, 1-
naphthylamine-6-sulfonic  acid, l-naphthyl-
amine-7-sulfonic acid, 2-amino-5-naphthol-7-
sulfonic acid, 2(3’-amino - benzoylamino) - 5 -
naphthol-7-sulfonic acid, 2-[4’-(4’’-amino-ben-
zoylamino) -benzoylaminol-5 - naphthol - 7 - sul-
fonic acid and 2(4’-amino-3’-sulfo-phenylami-
no) -5-naphthol-7-sulfonic acid.

The preferred embodiments of the invention
are those in which resorcinol is used as the end
component., Of these the embodiments in which
the amino-phenyl pyrazolones, the amino naph-
thol sulfonic acids and the aminobenzoylamino-
naphthol sulfonic acids are used as the Y com-
ponent are preferred, and among these Y com-
Ponents the aminobenzoylamino-naphtho] sul-
fonic acids are preferred.

Deeper shades than the direct or formalde-
hyde treated dyeings and with better light fast-
ness are produced by after-treatment of these
colors with water-soluble metal salts, such as
water-soluble salts of copper, for example cop-
per sulfate. For example, the after-coppering,
operation may be carried out by either.of.the
brocedures outlined in Example 1 for the after-
treatment with formaldehyde by using a solu-
tion eontaining a 5% solution of hydrated cupric
sulfate equal in amount to the formaldehyde used
in the preceding step. In both cases the op-
eration is allowed to continue for twenty min-

utes, or for such time as is necessary to metal-

lize the dyeing, at the end of which time the
treated dyeings are removed, rinsed and dried.
The after-coppering may replace the formalde-
hyde treatment, but both after-treatments are
preferred where the best light fastness as well
as washing fastness is desired. After-treatment
with both formaldehyde and metal salts may
be done either in the dye bath or in a fresh
bath. When a fresh formaldehyde bath is used
and the dyeing is treated for a sufficient time
to form the formaldehyde compound, the metal
salt may be added and the treatment continued
for an interval of time. The dyeings are then
removed, rinsed and dried. Similar results are
obtained by reversing the order of adding the
after-treating reagents, that is, by adding the
meta] salt solution first, treating for the neces-
sary time, and then adding the formaldehyde
solution. After treating the dyeings for about
twenty minutes, they are removed, rinsed and
dried. ’

The described method of dyeing is typical
but it°is 'to be understood that the invention
is not restricted to the precise concentrations,
temperatures and intervals of treatment speci-
fied in the examples since these details can be
variously modified as will be understood by those
skilled in the art. - For example, the after-treat-
ments with formaldehyde or metal salts may
be carried on for longer or shorter periods and
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at higher or lower temperatures than those speci-
fied in the illustrations. Any treatment which
will form a formaldehyde complex with the dye-
ing or one of the described metal complexes
with the dyeing, as the case may be, produces
the improved results with the dyes described.
The exact composition of the described form-
aldehyde and metal complexes is unknown to
us, but from our investigations it is our pres-
ent belief that formaldehyde and metal com-
plexes are formed.

In the specification and claims alkyl refers to
straight and branched aliphatic groups and al-
koxy refers to the corresponding alkoxy groups.
The sulfonic acid and carboxyl groups in the dyes
may be the salts of any of the alkali metals and
may be produced by making the coupling media
basic with the corresponding alkalis. The acid
forms may also be made by treating the alkali
metal salt forms with acids by methods well
known in the art.

Water-soluble metal salts of various metals can
be used for metallizing the dyeings, those having
atomic weights between 50 and 65 being the most
suitable. As examples of such metals copper,
chromium, nickel, cobalt and iron are mentioned.
Either water-soluble salts or inorganic or organic
acids can be used such as sulfates, halides, for-
mates and acetates, for example copper sulfate,
nickel sulfate, chromium chloride, copper for-
mate, copper acetate and many other water-sol-
uble metal salts of inorganic and organic acids.

The compounds of the invention in the form of
their alkali metal salts give dyeings on cellulosic
fibers which are equal to and superior in washing

’ fastness to direct colors and they are in general
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more convenient and less costly to apply than
developed colors.

From the foregoing disclosure it will be recog-
nized that the invention is susceptible of modi-
flcation without departing from the spirit and
scope thereof and it is to be understood that the
invention is not restricted to the specific illus-
trations thereof herein set forth.

We claim:

1, The azo compound represented by the for-
mula

AY<X->Y—A

in which X is one of a group represented by the
formulae

NII; NH;
—Q—0
el T8
(R)a (R)n

and

NH;

| . |
(R)n (R)n

NHj

wherein Q is a radical of the group consisting of
straight and branched chain alkylene radicals
having 1 to 10 carbons, mono-hydroxy-alkylene
radicals having 3 to 7 carbons wherein the hy-
droxy group is attached to a carbon other than
that directly attached to —O— or —8&— and al-
kylene ether radicals having 1 to 4 carbons in
each alkylene group; R’ is at least one of the
group consisting of hydrogen, alkyl having 1to 6
carbons, the corresponding alkoxy groups, hal-



g

ogen, carboxy and sulfonic acid and n is 1 to 4;
each Y is one of a group consisting of radicals
of amino-phenyl pyrazolones, amino benzenes,
naphthylamines and 1- and 2-amino-naphthol
sulfonic acids represented by the formulae

Hy;¢ ——C—R”
O=¢ N

(R m—|— (R Im

and

in which R’ is from the group consisting of
methyl and carboxyl; R’’’ is from the group con-
sisting of hydrogen, alkyl and alkoxy; n is 1to4;
m is 1 to 2; RS is one of a group consisting of
hydrogen, alkyl, alkoxy and sulfonic acid; one
7 is hydroxy and the other is hydrogen; the Z’
which is meta to hydroxy is sulfonic acid and the
other is hydrogen; M is in the 1- or 2-position of
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the naphthalene nucleus and is one of a group
consisting of

and

wherein R is one of a group consisting of hy-
drogen, alkyl, alkoxy, halogen and sulfonic acid,
and amino is in the meta or para position to
—CO—; and each A is a radical of a metadihy-
droxy benzene represented by the formula

OH
|

Qon

R

wherein R is one of a group consisting of hy-
drogen, alkyl having 1 to 6 carbons, the corre-
sponding alkoxy groups, amino, halogen, CN, car-
boxyl and sulfonic acid.
¢ 2. The compounds in accordance with claim 1
in which A is resorcinol.

3. The compounds in accordance with claim 1
in which Y is amino-benzoylamino-naphthol sul-
fonic acid and A is resorcinol.

4, The azo compound represented by the for-
mula

[0} I‘I |
(‘;—N 8 O3Na NaO;8 —~N~C==0
N=N-—QOCH:CH:GH:O——®-N=N—
H OH
N:N—QOH HO Nz=N-—
H H
5. The azo compound represented by the
formula
i
C—NH —B OsNa

N=N—©-OOH:CH10HsCHsCBzOHnO—Q
H

for

N

1 IS O:Na

-N=
HO

e O
| m
Q

S

on
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6. The azo compound represented by the
formula

0

(iJ—NH— —8 O3Na

N=N—QOH
H

7. The formaldehyde complexes of the
pounds of claim 1.

8. The formaldehyde complexes of the
pounds of claim 2.

9. The formaldehyde complexes of the
pounds of claim 3.

10. The formaldehyde complexes of the
pounds of claim 4.

11. The formaldehyde complexes of the
pounds of claim 5.

12. The formaldehyde complexes of the com-
pounds of claim 6.

13. The formaldehyde and metal complexes of
the compounds of claim 1.

14. The formaldehyde and meta] complexes of
the compounds of claim 2.

15, The formaldehyde and metal complexes of
the compounds of claim 3.

16. In the manufacture of g compound repre-
sented by the formulg

AcYeX-Y-A

in which X is one of a group represented by the
formulae

Nnéi:;:>_o_q_o_<::;2§Nm

(R)a (R,

com-~
com-~
com-
com-

com-

and

N, o
< | )-s—q-s—( Z;
(1'%’J» R}

wherein Q is a radical of the group consisting
of straight and branched chain alkylene radicals
having 1 to 10 carbons, mono-hydroxy-alkylene
radicals having 3 to 7 carbons wherein the hy-
droxy group is attached to a carbon other than
that directly attached to —O— or —S— and al-
kylene ether radicalg having 1 to 4 carbons in
each alkylene group; R’ is at least one of the
Eroup consisting of hydrogen, alkyl having 1 to
6 carbons, the corresponding alkoxy groups, halo-
gen, carboxy and sulfonic acid and n is 1 to 4;
each Y is one of a group consisting of the radi-
cals of amino-phenyl byrazolones, amino ben-
zenes, naphthylamines and 1- and 2-amino-
naphthol sulfonic acids represented by the for-
mulae

NH;
|
(

Hz(ll——ﬁ—R”
0=C

I
(R")p—|— ~J—NH;

H<DNH,

f
(R
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Il
NaOsS— NH—C
OH !
—N=N—©—O cméHCHgo—thN—
o H

HO— N=N

bn

NH;

(R/)m___ —(R" T

H

Z
] M
z—
——Rs
27—
NS
zZ

in which R’’ is from the group consisting of
methyl and carboxyl; R’’’ is from the group con-
sisting of hydrogen, alkyl, and alkoxy; n is 1 to
4; m is 1 to 2; RS is one of 2 group consisting
of hydrogen, alkyl, alkoxy and sulfonie acid; one
Z is hydroxy and the other is hydrogen: the 7’
which is meta to hydroxy is sulfonic acid and
the other is hydrogen; M is in the 1- or 2-posi-
tion of the naphthalene nucleus and is one of a
group consisting of

and

~NH;
NH;

Rin U,

ko
NH;
—NHC 00— i E ;
|
Ry

and

NH;
NHCO— | 5

—NHCO— |
i e

Rs

wherein RS is one of a group consisting of hy-
drogen, alkyl, alkoxy, halogen and sulfonic acid,
and amino is in the meta or para position to
—CO—; and each A is a radical of a meta-dihy-
droxy benzene represented by the formula

(I)H

Qon

R

wherein R is one of a group consisting of hy-
drogen, alkyl having 1 to 6 carbons, the corre-
sponding alkoxy groups amino, halogen, CN, car-
boxyl and sulfonic acid; the steps which com-
prise tetrazotizing g compound represented by X
and coupling in alkaline medium with two molec-
ular equivalents of a compound represented by
Y, tetrazotizing the disazo product of said cou-
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pling and again coupling in alkaline medium with
two molecular equivalents of a compound repre-
sented by A.

17. The process which comprises dyeing a dye-
able fabric with a compound represented by the

formula
A«YeX->YA

in which X is one of a group represented by the
formula

NHa NH:
K
| |

(R)a (R')n
and
NH: NH;
—0—Q—0
NDea <32
(R)a ({R)n

wherein Q is a radical of the group consisting of
stralght and pranched chain alkylene radicals
having 1 to 10 carbons, mono-hydroxy-alkylene
radicals having 3 to 7 carbons wherein the hy-
droxy group is attached to a carbon other than
that directly attached to —O— or —S— and al-
kylene ether radicals having 1 to 4 carbons in
each alkylene group; R’ is at least one of the
group consisting of hydrogen, alkyl having 1 to
6 carbons, the corresponding alkoxy groups, halo-
gen, carboXy and sulfonic acid and = is 1 to 4;
each Y is one of a group consisting of the radi-
eals of amino-phenyl pyrazolones, amino ben-
zenes, naphthylamines and 1- and 2-amino-
naphthol sulfonic acids represented by the for-
mulae
H;C-—OC—R"
ozt N
N
N

{R)a—]— —l_NH’

H—~ ] >NH:
I
(B.III)'I
NH;
‘R') —l— —‘—(R"')m
1L
and
Z
| M
Z'—
——RS
2\ N\

10

20

25

30

40

45

50

55

60

22,286

in which R’ is from the group consisting of
methyl and carboxyl; R’" is from the group con-
sisting of hydrogen, alkyl and alkoxy; n is 1to4;
m is 1to 2; RS is one of a group consisting of hy-
drogen, alkyl, alkoxy and sulfonic acid; one Z
is hydroxy and the other is hydrogen; the z’
which is meta to hydroxy is sulfonic acid and
the other is hydrogen; M is in the 1- or 2-posi-
tion of the naphthalene nucleus and is one of a
group consisting of

—NH;

and

wherein RS is one of a group consisting of hy-
drogen, alkyl, alkoxy, halogen and sulfonic acid,
and amino is in the meta or para position to
—CO—; and each Ais a radical of a meta-dihy-
droxy benzene represented by the formula

?H

|
R

wherein R is one of a group consisting of hydro-
gen, alkyl having 1 to 6 carbons, the correspond-
ing alkoxy groups, amino, halogen, CN, carboxyl
and sulfonic acid; and then applying an agueous
solution of formaldehyde until a formaldehyde
complex is formed.

SWANIE S. ROSSANDER.
DONOVAN E. KVALNES,
CHILES E. SPARKS.
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It 1s hereby certified that error appears in the printed specification
of the above numbered patent regqulring correction as follows: Page 9, sec-
ond column, line 48, in the formulas, for "R9" read "R()"; page 10, first
column, line 18, in the formuls, for "-0-Q-0-" read -- -S5-Q-S- --; and that
the sald Letters Patent should be read with this correction therein that
the same may confom to the record of the case in the Patent Office.

Signed and sesled this 18th day of May, A. D. 1943,

Henry Ven Arsdale,
(Seal) Acting Commissloner of Patents.



