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This invention relates to azo dyes, to direct 
dies, to dyes after-treated with formaldehyde, 
and to metalized 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 litera 
ture 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 asso 
ciated uncolored or differently colored fibers When 
they are washed. Direct colors with good Washing 
fastness, and which will not stain associated 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 intermediate, 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 
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than the corresponding direct colors, but they are 
duller, more costly, more COStly to apply as Such 
dyeings require much time and labor and the dye 
ings 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 accomplished 

in general by applying to the material to be dyed, 
the direct tetrazo dyes represented by the formula 

Ae-X-Y-Z-9D 
and after-treating the dyed fabric with formalde 
hyde, formaldehyde and a soluble metal salt, or 
a soluble metal salt. 
The symbol A in the foregoing formula is a 

meta-dihydroxy benzene represented by the 
formula : 

OH 

R - , 

(C1, 260-145) 
in which R is one of a group consisting of hydro 
gen, alkyl, alkoxy, hydroxy, amino, halogen, CN, 
carboxyl and sulfonic acid. 
The symbol X is a meta- or para-diamino ben 

Zene represented by the formula 
NE 

NE 

{ X 
Y, 

in which R1 is any One or any combination of the 
group consisting of hydrogen, alkyl, alkoxy, nitro, 
nitrile, sulfonic acid and carboxy and is Substi 
tuted once to four times in any of the unoccu 
pied positions of the benzene nucleus. 
The symbols Y and Z are alike or different 

naphthylamines which are represented by the 
formula 

(R)-- --(Rs) 

in which R3 is any one or any combination of a 
group consisting of hydrogen, alkyl and alkoxy, 
n is 1 or 2, R4 is any one or any combination of 
a group consisting of hydrogen, alkyl, alkoxy, Sul 
fonic acid and carboxy and n is an integer 1 to 
2. The symbol H means that the position occu 
pied thereby is unsubstituted. 
The symbol up is one of a class of compounds 

represented by the formulae 
OE OH. . O . . . . 

^ al? 
NX N/ K 

SOE. k 

Y 

Y 
(R)- -R 

in which R3, and m have the same significance 

O 

5 

25 

30 

45 



O 

5 

20 

25 

3) 

85 

40 

45 

50 

65 

0 

s 

2 
and may be substituted once or more than Once 
where they are so indicated as in the compounds 
Y and Z, R4, is one or any combination of a group 
consisting of hydrogen, alkyl, alkoxy, Sulfonic 
acid and carboxy, one X1 is sulfonic acid and the 
other is hydrogen and one Y1 is hydroxy and the 
Other is hydrogen. 

In making the tetrakisazo compounds of the 
invention, one of the amino groups of the con 
pound X is blocked by forming the mono-Oxalyl 
or mono-acyl compound thereof, or by any other 
satisfactory blocking process, the free amino 
group of the corinpound is then diazotized, and 
the compound is coupled to the compound Y. 
the product X-Y-NH2 having a blocked a niing 
group on the component X is diaZOtized and then 
coupled to a compound Z. The product 
X->Y->Z-NH2 is diazotized and coupled to the 
compound w. The blocked amino group on the 
component X of the compound X->Y->Z-ent is unre 
blocked as by hydrolizing, diazotized, and then 
coupled to the compound A. 

In this specification the substituents represent 
ed by R1, R3 and R4 may be substituted once or 
more than once in the nucleus depending upon 
the number of open positions in the nucleus, ex 
cept when the number of substituents is other 
wise limited by the symbols in or m. For ex 
ample, when there are four open positions in the 
nucleus, it can be substituted by three hydro 
gens and an alkoxy, or tWO alkyl, a halogen, and 
a hydrogen, or any other combination of men 
bers of the R substituents. In the formulae the 
symbol H attached to a ring means that the in 
dicated position is unsubstituted. 
The following examples are illustrative of the 

preferred colors and methods of preparing then. 
The invention is illustrated by, but not linited 
by the examples. 

EXAMPLE 

Slurry 72 parts of 4-oxalylamino-1-amino ben 
Zene with 1500 parts of water. Add 6.8 parts of 
100% annonia, as a water solution. Or a Suf 
ficient quantity for a complete solution which is 
slightly alkaline to Brilliant Yellow. Add 28 
parts of 100% sodium nitrite as a 30%. Solution. 
Ice the Solution to 5° C. Diazotize by slowly run 
ning this solution into a mixture of 500 parts of 
Water and 51 parts of 100% hydrochloric acid 
which is iced to 5° C. Maintain a temperature 
of 5-10° C. during the diazotization and a slight 
excess nitrite for 20–30 minutes. 

Slurry 90 parts of 1-amino-naphthalene-6-sul 
fonic acid and 2000 parts of Water. Add approxi 
mately 23 parts of Sodium carbonate and stir to 
complete solution. Add. 105 parts of crystalline 
sodium acetate. Ice to 10° C. 
Add the diazo slowly during 10-15 minutes to 

the 1-amino-naphthalene-6-sulfonic acid. Sus 
pension should be neutral to Congo red paper. 
Stir approximately five hours. 

Dissolve the Suspension to a clear Solution 
slightly alkaline to Brilliant Yellow paper by 
adding approximately 40 parts of 100% sodium 
hydroxide. Ice to 10° C. and salt to a clear rim 

--C-3-3-0 
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on spot with 20% salt. Add 99 parts of 100% 
hydrochloric acid as a 30% solution. Add 30 
parts of 100% sodium nitrite as a 30%. Solution. 
Diazotize two hours at 10-15 C. With a Strong 
excess nitrite. Filter the insoluble dia2O. 

Slurry the filter cake with 1000 parts of water 
and Sufficient ice to maintain a temperature of 
0-5° C. A smooth slurry should be obtained. 

Slurry 85 parts of -amino-naphthalene-6-sul 
fonic acid and 1600 parts of water. Add 20 parts 
of sodium carbonate and stir to a complete Soiu 
tion which should be faintly alkaline to Brilliant 
Yellow paper. Add 85 parts of crystalline sodium 
acetate. Ice to 10 C. 
Add the diazo slurry slowly to the Solution of 

1-amino-naphthalene-6-sulfonic acid, maintain 
ing the suspension neutral to Congo red paper. 
Stir 10-12 hours. There should be an excess of 
i-amino-naphthalene-6-sulfonic acid. 
Make the Suspension slightly alkaline to Bril 

liant Yellow paper with approximately 40 parts 
of sodium hydroxide. Ice to 5-1.0° C. and add 
10% sodium chloride slowly. Add 102 parts of 
100% hydrochloric acid as a 30% solution. Add 
31 parts of .00% sodium nitrite as a 30% solu 
tion. Diazotize for approximately one hour at 
5-10 C. With Strong exceSS nitrite. 

Slurry 90 parts of 1-hydroxy-naphthalene-5- 
Sulfonic acid. With 1600 parts of Water. Add 340 
parts of Soda ash. Ice to 0° C. 
Add the diazo to the Solution of 1-hydroxy 

naphthalene-5-sulfonic acid during one-half 
hour. The suspension should be strongly alkaline 
to Brilliant Yellow paper, and shouid contain a 
distinct excess of 1-hydroxy-naphthalene-5-sul 
fonic acid. Stir approximately one hour after 
the addition of the diazo. Heat to 80-85° C. and 
salt 20% with sodium chloride. Stir one hour 
and filter. 

Stir the filter cake with sufficient water to 
make a total volume of 3300 parts. Heat to 
90-95 C. and add 165 parts of 100% sodium 
hydroxide during five minutes. Stir 15 minutes 
and ice to 60° C. Add hydrochloric acid as a 
30% solution until the suspension is only faintly 
alkaline to Brilliant Yellow paper. Salt 15% 
With Sodium chloride. Stir One half hour. Filter. 
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Slurry the filter cake and 3500 parts of water 
until a Sinooth slurry is obtained. Ice to 10° C. 
Salt 10% with sodium chloride. Add 73 parts 
of 100% hydrochloric acid as a 30% solution. 
Add 28 parts of 100% sodium nitrite. Diazotize 
approximately 3 hours at 10-15 C. With a Strong 
excess nitrite. 

Stir 55 parts of 1,3-dihydroxy benzene with 
2000 parts of water. Ice to 5° C. Add 212 parts 
of 100% sodium carbonate. 
Add the diaZO slowly to the alkaline solution 

of 1,3-dihydroxy-benzene. Maintain a tempera 
ture of 0-5 C. The Suspension should be alkaline 
to Brilliant Yellow. Stir one hour. Heat to 80° 
C. Salt 20%. With Sodium chloride. Stir one 
hour after salting. Filter. Dry at 80-85° C. in 
an oven. The dry powder is blue black in ap 
pearance. 
The compound is represented by the formula 

SON a SON a SON a 
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A dyeing was made with the product and the 

dyeing was after-treated as follows. 
Dissolve 0.4 gram of the product in 100 cc. of 

water at 190-200 F. and .08 gram of sodium 
carbonate to assist the solution. Dilute with 
stirring to a total volume of 500 cc. with water 
at approximately 160' E. and add 40 cc. of 10% 
solution of Glauber's salt. Wet out a 10 gram 
piece of rayon with Water and squeeze partially 
dry and enter this into the dye bath, Raise the 
temperature of the dye bath to 180-190° E. during 

-C-C-C- -CO 
a period of fifteen minutes and hold the dye bath 
at that temperature for one hour. Stir the dye 
ings at frequent intervals during the dyeing. At 
the end of one hour remove the dyeing and rinse 
in cold Water. 

After-treatment in a fresh bath 
Add the rinsed dyeing from the above opera 

tion to 500 cc. of Water at 130-140° E. and add to 
the water approximately 10 cc. of 10% formalde 
hyde (25 cc. of approximately 37% formaldehyde 
by weight diluted to 250 cc, with water). Hold 

3 
The product was a blue black powder which 

when dyed on rayon and after-treated as in Ex 
ample I, yielded dyeings of a blue shade which 
had excellent fastness to Washing, 

. . . . . ExAMPLE III 

A product having the following formula was 
prepared by a similar procedure as that of Exam 
ple I, substituting 105 parts of 1,8-dihydroxy 
naphthalene-4-Sulfonic acid for 90 parts of 1 
hydroxy-naphthalene-5-sulfonic acid. 

OE OE 

SONa SONa SONa. 

The product was a blue black powder which 
when dyed. On rayon and after-treated as in Ex 
ample I, yielded dyeings of a blue shade having 
Washing fastness properties similar to those of 
Example I. 

EXAMPLE IV 

A product having the following formula was 
prepared by a similar procedure as that of Exam 
ple I, Substituting 90 parts of 1-hydroxy-naph 
thalene-4-Sulfonic acid for 90 parts of 1-hydroxy 
naphthalene-5-Sulphonic acid. 

------?o 
at this temperature for twenty minutes. Re 
move the dyeing, rinse and dry. 

After-treatment in the dye bath. 
An alternative after-treating process which is 

the preferred procedure because of its economy 
and ease of application is carried out as followS. 
At the end of the dyeing period add to the dye 

bath 10 cc. of 10% formaldehyde as in the pre 
ceding example at bath temperature. Remove 
the dyeings after twenty minutes. Rinse and dry. 
A dyeing with a navy blue shade was obtained 

which showed excellent fastness to Washing. The 
fastness to Washing was better than the direct 
dyeing. 

EXAMPLE II 
A product having the following formula was 

prepared by a similar procedure as that of Exam 
ple I, Substituting 90 parts of 2-hydroxy-naph. 
thalene-7-sulfonic acid for 90 parts of 1-hydroxy 
naphthalene-5-sulfonic acid. 

SON a 

H O SON a 

0Na 

SON a SON a S ONa 

The product was a blue black powder which 
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When dyed on rayon and after-treated as in 
Example I, yielded dyeings of a blue Shade Which 
had excellent fastness to Washing. 

It is to be understood that modifications of the 
methods of preparing the tetrakisa Zo compounds 
Can be used besides those described in the above 
examples and We do not limit ourselves to the 
methods particularized in the examples. All the 
products of the invention can be prepared by the 
methods particularized and by suitable modifica 
tions Of the invention which Will Suggest then 
Selves to those skilled in the art. 
The following are additional illustrations of the 

invention. These products were prepared by 
methods similar to those recited in the foregoing 
examples. The most applicable variations in the 
method of making the compounds may be easily 
ascertained by those skilled in the art for any 
Specific example Wherever a Variation is desirable. 
The direct dyeings with these colors on rayon 
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and after-treatment with formaldehyde gave 
bright shades which Were Comparable in bright 
ness and washing fastness to the dyeings of 

it is to be understood that the invention is not 
restricted to the precise concentrations, temper 
atures and intervals of treatment specified in the 

Example I. examples Since these details can be Variously 

Example Combination Shade 

V--------- 1,3-dihydroxy-benzene (-1,4-diamino-2-methyl-5-methoxy-benzene-1-amino-naphthalene- Blue. 
ironic acid -> 1-amino-naphthalene-6-sulfonic acid - 1-hydroxy-napthalene-5-sulfonic 
8. 

VI.-------- 1,3-dihydroxy-benzene e-1,4-diamino-benzene -> 1-aminonaphthalene-6-sulfonic acid - Do. 
1-aming-naphthalene-6-sulfonic acid a 2-hydroxy-naphthalene-6-sulfonic acid. 

WI- 1,3-dihydroxy-benzene - 1,4-diamino-2-methyl-5-methoxy-benzene - 1-amino-naphtha. Do. 
lene-6-sulfonic acid -> 1-amino-naphthalene-6-sulfonic acid -> 1,8-dihydroxy-naphthalene 
4-sulfonic acid. 

WIII.---- 1,3-dihydroxy-benzene - 1,4-diamino-benzene - 1-amino-naphthalene --> 1-amino-naph- Reddish blue. 
thalene-6-sulfonic-acid -> 1-hydroxy-naphthalene-5-sulfonic acid. 

X------- 1,3-dihydroxy-benzene - 1,4-diamino-benzene. --> 1-aming-naphthalene-7-sulfonic acid -> Blue. 
1-amino-naphthalene-7-sulfonic acid --> 1-hydroxy-naphthalene-5-sulfonic acid. 

X--------- 1,3-dihydroxy-benzene - 14-diamino-benzene --> 1-arnino-naphthalene-7-sulfonic acid - Do. 
1-amino-naphthalene-7-sulfonic acid 2-hydroxy-naphthalene-7-sulfonic acid. 

XI-------- 1,3-dihydroxy-benzene - 1,4-diamino-benzene - 1-aminonaphthalene-7-sulfonic acid -> DO. 
i-amino-naphthalene-7-sulfonic acid 2-hydroxy-naphthalene-6-sulfonic acid. 

XII------- 1,3-dihydroxy-benzene - 1,4-diamino-benzene) -amino-naphthalene-7-sulfonic acid --> Do. 
1-amino-naphthalene-7-sulphonic acid - 1,8-dihydroxy-naphthalene-4-sulfonic acid. 

XIII-----. 1,3-dihydroxy-benzene - 1,4-diamino-benzene - 1-amino-naphthalene-7-sulfonic acid - Reddish blue. 
1-amino-naphthalene --> 1-hydroxy-naphthalene-5-Sulfonic acid. 

XIW----- 1,3-dihydroxy-benzene e-1,4-diamino-benzene -> 1-aming-naphthalene-7-sulfonic acid Blue. 
1-amino-naphthalene - 2-hydroxynaphthalene-7-sulfonic acid. 

XW-...-- 1,3-dihydroxy-benzene - 1,4-diamino-benzene -> -amino-naphthalene-7-sulfonic acid -> | Reddish blue. 
1-amino-naphthalene - 2-hydroxy-naphthalene-6-sulfonic acid. 

XVI-. 1,3-dihydroxy-benzene - 1,4-diamino-benzene - 1-amino-naphthalene-7-sulfonic acid --> Do. 
1-amino-naphthalene -> 1,8-dihydroxy-naphthalene-4-Sulfonic acid. 

XVII- 1,3-dihydroxy-5-methyl-benzene -> 1,4-diamino-benzene - 1-amino-naphthalene-6-sulfonic Blue. 
acid -amino-naphthalene-6-sulfonic acid --> 2-hydroxy-naphthalene-7-sulfonic acid. 

XVIII. 1,3-dihydroxy-benzene (- 14-diamino-benzene - 1-amino-naphthalene-6-sulfonic acid - Do. 
1-amino-naphthalene-6-sulfonic acid - 2-hydroxy-naphthalene-3,6-disulfonic acid. 

XX------ 1,3-dihydroxy-benzene - 1,3-diamino-benzene - 1-amino-naphthalene-6-sulfonic acid - Brown black. 
-amino-naphthalene-7-sulfonic acid - 1-hydroxy-naphthalene-5-sulfonic acid. 

XX------- 1,3-dihydroxy-benzene e-1,4-diamino-benzene.--> -aminonaphthalene 6-sulfonic acid - Blue. 
1-amino-naphthalene-6-sulfonic acid -> -hydroxy-naphthalene 3 sulfonic acid. 

XXI------ 1,3-dihydroxy-benzene (- 14-diamino-benzene --> I-anino-naphthalene-6-sulfonic acid --> Do. 
1-amino-naphthalene-6-sulfonic acid -> 2-hydroxy-naphthalene. 

XXII...l. 1,3-dihydroxy-benzene e-1,4-diamino-benzene -> -amino-napthalene-6-sulfonic acid - Reddish blue. 
1-amino-naphthalene - 1-hydroxy-naphthalene-5-Stalionic acid. 

XXIII---- 1,3-dihydroxy-benzene - 1,4-diamino-benzene - 1-amino-naphthalene-7-sulfonic acid -> Blue. 
1-amino-naphthalene-6-sulfonic acid -> 1-hydroxy-naphthalene-3-sulfonic acid. 

XXIV---- 1,3-dihydroxy-benzene - 1,4-diaIning-benzene -> 1-anino-naphthalene-6-sulfonic acid -> Do. 
1-amino-naphthalene-7-sulfonic acid-el-hydroxy-naphthalene-5-sulfonic acid. 

XXW----- 1,3,5-trihydroxy-benzene e-1,4-diamino-benzene - 1-anino-naphthalene-6-sulfonic acid- DO. 
1-amino-naphthalene-6-sulfonic acid-e 2-hydroxy-naphthalene-7-sulfonic acid. 

XXVI.... 1,3-dihydroxy-benzene-5-sulfonic acid (-1,4-diamino-benzene - 1-aInino-naphthalene-6-sul- Do. 
E. acid -> 1-amino-naphthalene-6-sulfonic acid -> 2-hydroxy-naphthalene-7-Sulfonic 
8. 

Deeper shades than the direct or formaldehyde 
treated dyeings and with better light, fastneSS are 
produced by after-treatment of these colors With 
water-soluble metal salts, such as Water Soluble 
salts of copper, for example Copper Sulfate. For 
example, the aftern coppering operation inlay be 
carried out by either of the procedures outlined 
in Example I for the after-treatment With form 
aldehyde, by using a solution containing a 5% 
solution of hydrated cupric Sulfate equal in 
amount to the formaldehyde used in the preced 
ing step. In both cases the operation is allowed 
to continue for twenty minutes, or for Such other 
time as is necessary to metallize the dyeing, at 
the end of which time the treated dyeingS are 
removed, rinsed and dried. The after-coppering 
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may replace the formaldehyde treatment, but 
both afte-treatinents are preferred Where the 
best light fastness as Well as Washing faStreSS 
is desired. After-treatment. With both formaide 
hyde and metal salts may be done either in the 
'dye bath or in a fresh bath. When a fresh form 
aldehyde 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 Or 
der of adding the after-treating reagents, that is, 
by adding the metal salt solution first, treating 
for the necessary time, and then adding the 
formaldehyde Solution. After treating the dye 
ings for about twenty minutes, they are removed, 
rinsed and dried. 
The described method of dyeing is typical but 

modified as Will be understood by those skilled in 
the art. For example, the after-treatments with 
formaldehyde or metal salts may be carried on 
for longer or shorter periods and at higher or 
lower temperatures than those specified in the 
illustrationS. Any treatment which will form a 
formaldehyde complex with the dyeing or one of 
the described metal complexes with the dyeing, 
as the case may be, produces the inproved re 
Sults with the dyes described. The exact com 
position of the described formaldehyde and metal 
complexes is unknown to us, but from our inves 
tigations it is Our present belief that formalde 
hyde and metal complexes are formed. 

For the best results the dyes contain at least 
tWO Sulfonic acid groups but as indicated in the 
foregoing illustrations more than two Sulfonic 
acid groupS may be present. 
AS examples Of Other neta, dihydroxy benzenes 

Which can be used for the component A are nein 
tioned 3,5-dihydroxy toluene, 3,5-dihydroxy ani 
Sole, and 3,5-dihydroxy benzoic acid, 1,3-dihy 
droxy - 5 - benzo-nitrile, 1,3-dihydroxy-5-chloro 
benzene, and 1,3-dihydroxy-5-amino-benzene. 
AS other compounds represented by X. We can use 
1,4-diamino-2-carboxy benzene, 1,4-diamino-2- 
nitro benzene, 1,4-diamino-benzene-2-sulfonic 
acid, 2,4-diamino-benzoic acid, 2,4-diamino-ben 
Zene Sulfonic acid, 2,4-diamino-toluene, 2,4-di 
amino-anisole, 1,3-diamino-5-benzonitrile, 3,5- 
(diamino)-diphenyl methane and any of the var 
ious similarly substituted meta- and para-diami 
no benzenes. AS illustrations of other con 
pounds represented by Y and Z are mentioned 
alpha-naphthylamine-6-carboxylic acid, 1-ami 
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no- 7 -methoxy-naphthalene, 1-amino-2-meth 
oxy-naphthalene-6-sulfonic acid, 1-amino-2- 
methyl-naphthalene-6-sulfonic acid, 1-amino 
naphthalene-5,7-disulfonic acid and 1-amino-2- 
methoxy-naphthalene-5,7-disulfonic acid, and as 
many others as indicated by the general formula. 
As illustrations of other compounds repre 

sented by 20 are mentioned 1-hydroxy-naphtha 
lene-3,7-disulfonic acid, 1-hydroxy-naphthalene 
4,7-disulfonic acid, 1-hydroxy-naphthalene-3,6,8- 
trisulfonic acid, 1 - hydroxy - naphthalene-8- 
methoxy-3,6-disulfonic acid, 2-hydroxy-naphtha 
lene-4-methoxy-7-Sulfonic acid, 2-hydroxy-naph 
thalene-4-methoxy-5,7-disulfonic acid and 8 
dihydroxy-naphthalene-2- and 3-sulfonic acids. 

In the specification and claims alkyl refers to 
straight and branched chain aliphatic radicals, 
such as methyl, ethyl, propyl and even longer 
chain alkyl radicals. Alkoxy refers to the cor 
responding alkoxy groups, Any of the halogens 
may be present as substituents where indicated. 
The sulfonic acid groups in the finished dyes may 
be the salts of any of the alkali metals and are 
produced by making the coupling media basic 
with the corresponding alkalis. 
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, 
chronium, nickel, cobalt and iron are men 
tioned. Either water-soluble salts of inorganic 
or Organic acids can be used Such as Sulfates, 
halides, formates and acetates, for example cop 
per sulfate, nickel sulfate, chromium chloride, 
copper formate, copper acetate and many other 
water-soluble metal salts of inorganic and organic 
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acids. 
The compounds of the present invention give 

dyeings on regenerated cellulose fibers which are 
equal to and superior in washing fastness to the 
developed colors. In applying developed colors 
three baths are necessary, namely a bath con 
taining the azo component, an azotizing bath and 
a developing bath. In the present process the 
dyeing may be completed in one bath. The dye 
ings of the present invention compare favorably 
in brightness with the direct dyes but they are 
much faster to washing. 
Since from the foregoing description of the in 

vention it will be apparent to those skilled in the 
art that various other embodiments of the inven 
tion may be made without departing from the 
spirit and scope thereof, it is to be understood 
that the invention is not limited to the illustra 
tions specifically recited. 
We claim: 
1. A compound represented by the formula 

in which X is a meta- or para-diamino benzene 
represented by the formula 

NE 

in which R1 is at least one of a group consisting 
of hydrogen, alkyl, alkoxy, nitro, nitrile, sulfonic 

represented by the formula 
' ". . . . NH 

in which R3 is at least one of a group consisting 
of hydrogen, alkyl, and alkoxy, R4 is at least one 
of a group consisting of hydrogen, alkyl, alkoxy, 
Sulfonic acid and carboxy, n is an integer not 
greater than 2 and 272 is an integer not greater 
than 2; u) is one of a group consisting of the 
naphthols represented by the formulae 

pH gh OH 

(R)-- 
X 

*son N/ 
X1 

Y 
- 

-OB Y 

(R) -CO (R) ? R R N/ N/N/ 
in which R3 is one of a group consisting of hy 
drogen, alkyl, an alkoxy, R4 is at least one of a 
group consisting of hydrogen, alkyl, alkoxy, sul 
fonic acid and carboxy, m is an integer not great 
er than 2, one X1 is sulfonic acid and the other 
is hydrogen and one Y is hydroxy and the other 
is hydrogen; and A is a meta-dihydroxybenzene 
represented by the formula 

OH 

R 

in which R is one of a group consisting of hydro 
gen, alkyl, alkoxy, hydroxy, annino, halogen, 
nitrile, carboxyl and sulfonic acid. 

: 2. The formaldehyde complexes of the con 
pounds of claim . 

3. The metallic complexes of the compounds 
of claim i. 

4. The metallic and formaldehyde complexes 
of the compounds of claim 1. 

5. A compound represented by the formula 

Ho-C) - x - Y - 7 - - - (g 
in which X is a meta- or para-diamino benezene 
represented by the formula 

NE 

R. 
in which R1 is at least one of a group consisting 
of hydrogen, alkyl, alkoxy, nitro, nitrile, sulfonic 
acid and carboxy; Y and Z are each a compound 
represented by the formula 

NE 

(R)-- --(R) 

5. 
acid and carboxy; Y and Z are each a compound 
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in which R3 is at least one of a group consisting 
of hydrogen, alkyl, and alkoxy, R4 is at least one 

-SO32, is an alkali metal Sulfonic acid group. 
7. A compound represented by the formula 

pH 

5 no-K)---O--- NEN- -NeN- 5 
- OE B 

Os2 10 O2 SOZ, 
in which Z is an alkali metal. 10 

of a group consisting of hydrogen, alkyl, alkoxy, 8. A compound represented by the formula 
joz 

5 5 

OB ÖH. 
20 M 20 

SOZ SO2, 

sulfonic acid and carboxy, n is an integer not in which Z is an alkali metal. 
greater than 2 and m is an integer not greater 9. A compound represented by the formula 

OH. O. 
25 - 25 

re-K -N-C-N-N- -N-en- N=N- 

30 SO2 SOZ soz 30 
than 2; and up is one of a group consisting of 
naphtholis represented by the formulae 
OH, OH ph 

35 /N 
(R)-- 

X1 

X 
SOH 

Y 

OH Y 

(R)- (R) R 
-R s 

45 in which R3 is one of a group consisting of hy 
drogen, alkyl, and alkoxy, R4 is at least one of a 
group consisting of hydrogen, alkyl, alkoxy, Sul 
fonic acid and carboxy, m is an integer not great 
er than 2, one X1 is sulfonic acid and the other 

50 is hydrogen and one Yi is hydroxy and the other 
is hydrogen. 

6. A compound represented by the formula. 

Ho-C-N-N-(D-NN est 55 OH {-- { 
SOZ $oz 

in which 2U is the residue of one of a group Con 

40 

sisting of naphthols represented by the formulae 
60 OH. O. pH 

N (R)- 
X 

SOZ 
65 1. Y 

OH Y 

in which R3 is one of a group consisting of hydro 
70 gen, alkyl and alkoxy, R4 is at least One of a 

group consisting of hydrogen, alkyl, alkoxy, sul 
fonic acid and carboxy, in is an integer not 
greater than 2, one X1 is a sulfonic acid group 
and the other is hydrogen, One Y is hy 

75 droxy and the other is hydrogen, and the group 

in which Z, is an alkali metal. 
10. The process which comprises diazotizing a 

meta- or para-diamino benzene in which one of 
said amino groups is blocked; coupling with a 
compound Y which is represented by the formula 3 

NE 

rt -- (R) 40 
E. 

in which R3 is at least one of a group consisting 
of hydrogen, alkyl and aikoxy, R4 is at least one 45 
Of a group consisting of hydrogen, alkyl, alkoxy, 
Sulfonic acid and cargoxy, an is an integer not 
greater than 2 and in is an integer not greater 
than 2; diazotizing the Iona Zo compound and 
again coupling with one of said Y compounds; 0 
dia Zotizing the disa2O compound and coupling 
With one of a group consisting of the naphthols 
represented by the forinulae 
OB OI OH 55 

/N CO (R)-- 

NX N/N -X 
X1 

SOE 60 

Y 

OE Y 
(R)- 

QM-R, 
in which R3 is one of a group consisting of 
hydrogen, alkyl and alkoxy, R4 is at least one of 
a group consisting of hydrogen, alkyl, alkoxy, 70 
Sulfonic acid and carboxy, n is an integer not 
greater than 2 and 72 is an integer not greater 
than 2; one X1 is sulfonic acid and the other is 
hydrogen and one Y is hydroxy and the other 
is hydrogen; unblocking said blocked amino is 
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group; diazotizing; and coupling with a di- in which R is one of a group consisting of hy 
hydroxybenzene represented by the formula, drogen, alkyl, alkoxy, hydroxy, annino, halogen, 

OH nitrile, carboxyl and Sulfonic acid. 

OH SWANE S. ROSSANDER. 5 
CHILES, E. SPARKS. 


