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The present ‘invention rela.tes to a process of
producing fast dyeings on animal fibérs and cel-

 lulose fibers as well ‘as on mixtures of animal

fibers with cellulose fibers, furthermore ol struc-
tures from synthetic polyamides 6f high molecu-
lar weight, and to the dyed fiber obta.ined there-
by.

We have found that valuable dyeings of good

properties of fastness can be obtained on-animal .

fibers and natural or artificial cellulose fibers as
well as on mixtures of animal fibers with cellulose
fibers, furthermore on structures from synthetic
_polyamides of high molecular weight, by sub-

“jecting to a treatment with an agent yielding

metal a dyestuff which does not contain a group-
ing capable of forming a metal complex com-
pound and has been obtained by applying to the
fiber a water-soluble or ‘water-insoluble com-

In Germany February 16,
11 Claims. (Cl. 8—22)

Seria.l No. 221,715, filed July 28 1938 in the name
of Werner Kirst ‘for “Process of producing fast R
dyeings and the dyed fiber obtained thereby,” -
U. 8. patent application Serial No, 261,378, filed
March 11, 1939, in the name of Georg Kraenzlein,

-Werner Kirst, Carl Josef Mueller, and Willy -

10

15

pound of the aromatic or heterocyclic series con- -

" taining in\the molecule an amino-group capable
of being diazotized, then diazotizing and develop-

ing the dyestuff by means of an alkaline treat-
ment.

It is surprising’ that the fastness to wet-

processing of the dyeings, particularly their fast-
r.ess to water, to perspiration, to washing, to full-
ing and to potting is essentially improved by the
after-treatment with an agent yielding metal,
since. the dyestuffs produced on the fiber do not
contain- the known configurations capable of

forming a metal complex compound, such as, for

. instance, the salicylic acid grouping or the

grouping:

wherein X stands for OH, COOH N’I-Iz or OCHa

The said improvement in the properties of fast-
ness is obtained on animal fibers as well as on
cellulose- fibers, and in general the shade is not
so much displaced as is usually- observed when
metal complex compounds are formed.

- The treatment with the agents ylelding metal
may be performed in the presence of organic dis-
persing agents, whereby the fastness’'to rubbing
of the dyeings Is ih many cases improved. -

20

" Schumacher, for “Process of producéing fast dye-

ings and the dyed fiber obtained thereby.”

As agents ylelding metal there may, for in-
stance, be used chromium salts, such as chro-
mium fluoride, ‘chromium . sulfste, chromium

. &cetate, potassium bichromate; copper salts, such

as copper sulfate; cobalt salts, such as cobalt ni: -
trate, cobalt sulfate, cobaltous -chloride; nickel
salfs,: such as nickel sulfate; aluminium salts,.
such as aluminium acetate; iron salts, such as
ferric sulfate; manganese salts, such as manga-
nous chloride, manganese nitrate, manganese
suifate; furthermore, cadmium sulfate, uraniun
nitrate, vanadium chloride, strontium Zhloride

- and the like.

The following examples serve to illustra.te the
invention, but they- are not intended to limit it .
thereto: :

1. 1 kilo of mixed ya.m consistmg of 50 parts
of wool and 50 parts of staple fiber from viscose
is treated for 1 hour at 95° C. in 24 liters of water

" containing 50 grams of the dyestuﬂ’ 1-amino-5-
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hydroxynaphthaiene - 7 - sulfonic - - .acid—>Cleve’s
acid-2 - amino- 8-hydroxynaphthalene -6 - sul-

‘fonic acid. and 80 grams of ammonium sulfate.

600 grams. of sodium sulfate, dissolved in 6 liters
of water, are then added and the material is fur-
ther treated for half an hour at a .temperature
falling to 80° C. It is then rinsed, diazotized for
half an-hour in the cold in & bath containing per

30 liters of water 25 grams of sodium nitrite, 12

_grams of sodium dibutylnaphthalene-sulfonate

40

and '76-cc. of hydrochloric acid of 20° Bé., and de-
veloped for half an hour in a solution containing
per 30 liters-of .cold  watér 75 cc. of ammonia of
25 percent. strength and 10 grams of the con-
densation product from:1 meol of octodecylalcohol

i

_ and 20 mols of ethylene oxide. The material is

The dyestuffs used as parent materials in the -

present process are those described, for instance,
in U. S. Patents 2,205,481, 2,208,932, 2,213,193,

2,248,091, 2,263,559, 2,228,317, and 2,243,213, and
in U, S. application Ser. No. 248,179, filed De-
cember 29, 1938, in the name of Konrad Renn, for
“Process of producing fast dyeings and the dyed
" fiber obtained thereby,” U. SQpatent application
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then rinsed and treated for 34 to 1 hour at 95° C

in a bath containing per 30 liters of water 20
grams of potassium-bichromate, 20 cc. of formic
acid of 85 per cent. strength and 5 grams of the
condensation product from -1--mol of octodecyl-
alcohol and 20 mols of ethylene oxide.

The \black dyeing -thus.obtained has- practi-
cally the same shade as the dyeing produced
without aftér-treatment with a metal salt. The
fastness to water, to perspiration, to washing,
to potting and to fulling is éssentially. improved.




2.

_The dyeings developed by a treatment with
chromium fluoride, chromium sulfate, chromium
‘acetate, copper sulfate, cobalt.nitrate, cobalt
sulfate, aluminium acetate, manganous chioride,
nickel sulfate, vanadium- chloride, uranium ni-

trate, strontium chloride and acetic acid like< -

wise show a considerable improvement in their
fastness to wet-processing. _ ) .

2. 1 kilo of mixed yarn consisting of 50 parts
- of wool and 50 parts of staple fiber from viscose
is treated for % hour-at 90° C. in. 30 liters of

water containing 40 grams of the dyestuff 1 .-

amino -5 - hydroxynaphthalene-7-sulfonic acid
SCleve’s acld-Cleve’s acid, 40 grams’ of am-

monium sulfate and 600 grams of sodium sulfate,

and the material is further treated for % hour
at a temperature falling to 75° C. It is then
rinsed, diazotized as described in Example 1
and the dyestuff is developed to a dark-brown
dyeing in an ammoniacal bath and rinsed again.
The dyeing thus obtained is treated for 1 hour
at 90° C. in a solution contalning per 30 liters
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" 600 grams of sodium sulfate.

of water 20 grams of chromium fiuoride and 20 -

cc. of acetic acid of 50 per cent. strength, rinsed
and dried. i .

The brown dyeing thus obtained is essentially
faster to water, to perspiration and to washing
than the dyeing produced without treatment with
an agent ylelding metal. : .

3. 1 kilo of mixed yarn consisting of 50 parts
of wool. and 50 parts of staple fiber from
cuprammonium cellulose is treated for 1 hour at
75° C. in 24 liters of water containing 40 grams

-of the dyestuff obtainable by coupling diazotized
1-amino-3-chloro-4-nitrobenzene with 2-amino-
5-hydroxynaphthalene-7-sulfonic = acid, . in an
acid medium, and subsequently reducing the

fate. 600 grams of sodium sulfate, dissolved. in
6 liters of cold water, are then added and the
_material is further treated for half an hour at
60° C.
veloped by means of ammonia, as described in
Example 1, rinsed again and after-treated for
one hour at 90° C. in a bath containing per 30

liters of water 20 grams of potassium bichromate .

and 20 ce. of acetic acid of 50 per cent. strength.
The fastness to water, to perspiration, to wash-
ing and to potting of the dyeing after-treated

" with the chromium salt 1§ essentially better than

that of the dyeihg “which has not been after-
treated. i :

It is then rinsed, diazotized and de-
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wool and 50 parts of staple fiber from viscose -
containing effects from acetate artificial silk is
treated at 90° C. in a bath containing” per 30
liters of water ' oL

‘40 grams of the dyestuff 4,4'-'dlam11iod1pheﬁyl-

2,2’-disulfonic atid—1 -(3'- aminophenyl) =5 - .
pyrazolone-3-carboxylic acld, .
0..5 gram of the dyestuff diaminotriphenylmeth-
ane—¢1- (4'-sulfophenyl) -3 -methyl- 5 -pyrazo-
. lone, ’

" 1gram of the dyestuff: '

Hy NHi

—=—$ 2-hydroxynaphthalene-
6,8-disulfonic acid . .
3 3. NHj; o7 . ¢

Hj

10  grams of the condensation product from 1
~ mol of octodecylalcohol and 20 mols of ethyl-

ene oxide, . .
40 grams of ammonium sulfate and -

The material is then allowed to stand for '3/4‘ ;
hour at a temperature falling to 70° C., rinsed.
and treated for half an hour in the cold in a

_ bath containing ‘ -

30

25 grams of sodium nitrite, ' S

10 grams of sodium dibutylnaphthalenesulfonate -
and : . -

75 ce. of hydrochloric acid of 20° Bé,

in 30 liters of cold water, and developed for hal{

_an hour in a solution containing per 30 liters of

 cold water -

.35

76 cc. of ammonia of 26 per cent stfength a.nd-‘ '

' 5 grams of the condensation product from 1 mol

. nitro-group, and 50 grams of ammonium sul- -

40 The material is then treated for 1 hour at 90° C. °

of octodecylalcohol and 20 mols of ethylene
oxide. . Coe .

< .

in a bath containing per 30 liters of water

20 grams of chromium fiuoride,

10 grams of glacial acetic acid and -

5 grams of the condensation product of -1-mol

. of octodecylalcohol and 20 .mols of ethylene
oxide, ' o

rinsed and dried. A yellow dyeing of very good

" properties of fastness is obtained. The effects .
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from acetate artificial silk remain white. .

The following table illustrates the shades of
a number of other dyeings obtainable by the
present invention: - e o

£ 1 kilo of & fabric consisting of 50 parts of

Parent component’

Shade of the dye{n};, treated with metal -
nlul.on mixtures of wool and artificial silk
staple fiber ) .

"+ | Treatsd with copper sulfate: subdued red, -

TN

Treated with copper sulfate: yellow-brown.
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"Parent component

Shade of the dyelng, treated with metal
salts, on mixtures of wool and artifieial silk
stapie ﬂber

o

-3

-]

10
1

-

12

13
: 14
15

16

17

18
19

2]

D=

4,4"-diaminodiphenyimonosulfonic aeid_

‘ NH~ILNH1

HO,:8 NH;

N—N NHy

HO,8 —N H

—CH; SQsH ~—NH SO
——N====N.

3'’-aminobenzoyl-3’-aminobenzoyl-: 2-amino 5-] hydroxynaphthalene-7-sullonic acid  ~——
1-(3’-aminophenyl)-5-pyrazolone-3-carboxylic acid

S B
HO;8— —1\L . . NH;

“

H

1.amino-5-hydroxynaphthalene-7-sulfonic acid ————s Cleves acid ——— 2-amino-5-
hydroxynaphthalene-7-sulfonic acid.

l-acnluno-&hy&roxynaphthalene-%sultonic acid —— 1-amino-2, Mmethy]benzene —_—

eve’s aci

2-amino-5-hydroxynaphthalene-7-sulfonic acid ——— = Cleve's aeid — 2-ammo-5-
hydroxynaphthalene-7-sulfonic acid.

2-amino-5- hydroxynaphthalene—7-sulfouic acid —— Cleve’s acid —— 2~amlno-8-
hydroxynaphthalene-6-sulfonic acid. E

NH—CQ S
NH—COQ,—CL; Pl

NH;

lkaline
l-amino-7-hydroxynaphtha]ene-3-sulfomc acld —— l-nnphthylamine — l-amino-s-
hydroxynaphthalene-7-sulfonie acid.
%s(g]lino-&h};groxymphthalene«&suuonic acid ——— 1-amino-3, 5-dnnethylbenzene _—
eve’s acl
l-nmino~5-hydroxynaphthalene-7-sullomc acid —~— Cleve’s.acid ~—— Cleve’s acid. ...

--1-(4'-aminophenyl)-3-methyl-5-pyrazolone

1,3-diaminobenzene
ﬁs-nminoaeetanﬂido
4,4’-diaminodxpheny]monosulfomc acid_-
. resorcmol .
l-amino-5-hydroxyrmphthalene-7 sul[omc acid —_ 3’-aminob"uoyl-2-nmino-5-hydroxy-
naphthalene-7-sulfonic acid.
1-(4’ aminobenzoy]ammo)-?-hydroxynaphthalene-a-sulfome acild —— 1-(3’-amino-
phenyl)-5-pyrazolone-3-carboxylie acid.r
3. amlnobenzoyln'i’-ammobenzoyl-z-amino-&hydroxjnaphthalene-?—sullonic acid ——s
1-(3’-sminophenyl)-s-pgmolone-_aur_boxy c acid,

1-amino-7-hydroxynaphthalene-3-sulfonic acid — l-amlnonnphthalene —~—— l-amino-
s-hyd.roxynaphtbalenwsullonic acld. s
OH
H,C\ / S g é-—:[—N—N NHj
HO{ o .
(obtainable by coupling diszotized 4-nitraniline with the tg lone from the hydrazine )
of the dehydrothiotoluidine su.lfonic acid, and reducing the nitro-group).

‘Treated with potassium bickromate: red-

browin.

Treated with copper sulfate: brown-orange,

Treated with potassium bichromate: red,

Treated with potassnum blchromate sub-
dued orange.

| Treated with potassium blchromate brown.

Treated with pota.ssium-bichromate: blue-

Treated with chromium fluoride: brown.

Treated with potassium bichromate: black.
Do.

Treated with potassium bichromate: yellow-
ish-red.

Treated with chromium fluoride; dark-blue.
‘Treated with copper sulfate: dark-brown,

Treated with chromium ﬂuonde violet-
brown.

Treated with potassium blchromate: copper-
. -brown. - : )

Treated with copper sulfate: brown,

'l‘reiatlectl with potassmm bxchromnte dull
Treated with copper sulfate brown-orange.
Do.

Treated with chromium fluoride: blue-black.

’l‘réated with chromium fluoride: subdued
orange.
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Shade of the dyeing, treated with metal

Parent component o . . sa:lzsi 03 b:glxtures of wool and artificial sitk
: staple fiber - )
NH; Ticated with chromiﬁm ﬂuorlde:v golden
OH / : yellow.
HC N/
~N
N==
Hs v '
‘I ~CHs
1 = |
]
olly :
s H
NH;

(obtainable by coupling 2 mols of diszotized 3-nitraniline with the bisgyrazolone from the
hydrazine of 4,4/-"iamino-stilbene-2,2'-disul{onic acid, and n_educlng the nitro-groups).

HsC /S . oF Treated with chromium fluoride: golden
. N orange.
& AN . L NHi
//c N=N-—C=C_ /
/ N
HO:S N / l / _<____>
O0OH

(obwsinable by coupling diazotized dehydrothiotoluidinesulfonic acid with 1.(3’-amino-
phenyi;-5-pyrazolone-3-carboxylic acid),

Treated with chromium fluoride: golden
NH, yellow, ¥

N
2 0;H
N c—om !
}
HiC—

|

(obtainable by coupling diazotized 4'-nitrobenzoy]-l.Mjaminobenzene-'z—sulfonic acid
with 1-(3’-aminophenyl)-3-methyl-5-pyrazolone and reducing the nitro-group). '

1-(3"-aminobenzoylamino)-3-amineb —— 2-mols of 1-(3"-nitrophenyl)-5-pyrazolone- | Treated with chromium fluoride: yellow.
3-carboxylic acid and reduction of the nitro-groups). . - R

1-(4’-nitrobenzoylamino)-4-sminobengene —-—— 1-phenyl- gxlmolone-a-mrbox lic acid, | Treated with chromium fluoride: yellowish-
reduced —— 4'-aminobenzoyl-2-amino-5-hydroxynapht! ene-7-sulfonic acid. red. .

NH; — 2,4-diaminotoluene-5-sulfonic acid —— metaphenylene- | Treated with copper sulfate: brown.
. diamine. . o )

NH;

meta-phenylenediamine

. NH; OH '
© B0 . 80 , ‘

H
(8chultz, “Farbstofftabellen,” 7th edition, volume 1, No. 621,)

80:H . '
OH . Treated with chromium fluoride: goiden
é NH, yellow.
NH NH—CO N=N—I-f~ 2 __—_/< .

Treated with chromium fluoride or copper
sulfate: black.

/N
=N
o 00H '
' ' - ‘OH
(|3 NHj
H— NH—CO N=N—C=C .
N\
SO - o v
3. ) =N
00H

(obtainable by condensing 4,4'-dlsniinodiphenylurea-a,s’-disulmnic acid with 2 moles of
4-nitrobenzoylchloride, reducing and coupling the tetrazotized compound with 2 mols
8&9 légaz')-aminophenyl)-5-pyrazolone-3—carboxyllc acid; ¢f. German patent specification

9 . -
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ma o( » dyeing, treated with metal
Parenit component f wool and mmcm silk
. ) mpfs )
a ~ . - - B e
: HN NH; Tmted with potassiun bl.ch_;omate‘ bl;own.
—~NHj
a ' h : red.
_OH . oH; Treated with chromium fluoride: red.
co-mg-O—c O—NH ]
I'Oa
N-—-CH;
éH)
ém» ‘
é OsNa
3 Do.
Shade of the dyeing, treated with metal salts,
on polyam: ide ailk
34 Treated with potasslum bichromate: black:

8

35 | 1-emino-6-naphthol..._.._

l-umino-s-hydroxymphthdene-'l-cul(onlc acid -_— Clove's acid —— kmlno-s-
hydmxynaphthalene-o-mlfonio acid.

Shade of the dyelng, treated w,ith metal mlta,
acetale ailk

»

* acid with 1-( g’-s

0-gTow
upling itpwlth l-(3'~
inodiphenyl-2,2"-d

ylic acid.
44’-dhmlnodiphenylether-3%ul(onic acld ==}

wboxylic ac

NH CO-O—N -E—-—i c00H
N

NH:

(obtainable by cor uﬁln{‘ediuothed l-(4’-nitrobenzoylamlno)-4-&minobenzene-3—sulfonic
nyl)-&-methyl-ti-pyrazolone, reducing the nitro-grou

to the

e aminomonoazo-dyestuf? thus obt d and
-carboxylic acid).

1-(3’amlnophenyl)-5-pynwlone-e-

dhm iring th
henyl)-&&)ymzolone-a
Mfonic ~ aci =

1-(3'-3minopbgyl)-5-pymolone-3-~e
’-dhmlnodlphenyl-a 3disulfonic wld =: mzosoetyhmino-l-smlnobenune ......

| Treated with chromlun{) fluoride or potassium

bichromate: reddish black,

Treated with chromium ﬁuorlde or potavaium
bichromate: reddls brown.

Treated with chromium ﬂuorlde golden
orange.

v

Treated with chromium fluoride: golden
yellow

Treutad .with chromium fluoride: yellow.
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jI’lront oomponent . -

T =

tmhd with Mll

shndooltho
salts slik

on mixtures o! wool and lmnehl
-upio

41
' .—C}- co NH-QN.N-C;&\‘
BO:H _N/

ooH . ¢

’ (obmmble by ooufnlnﬂ
8 with 1-(3'-am! ) boxylic.
.roup into tb(e mto-oootyhm)i.:p .pd xoduolu tm :3

-

S
/. Nm

(obtdnlble by eoupling diazotized l~(4’¥nltmbe
4-amino-4/-ace tyhminodlphuly
u‘onp to the smino-group).

© . NHj

tyl
- . smino-groups)

onlo wld nud reducing ¢!

NH 00 CH;.CO0, OKl

ized. 1- 4'nitmben:oyhmlno «minobemno-knuo

Jamino) +:mlnobenune-3mllonlc
nio wid and, mduolnx the nitro-

cn..co cn co. NHQCB—CHQ}IH .CO.CH.CO.CH;

1 (obtainsble by m% 2 mols-of dluotlud A-nltro-l-omlnobemne with 1 mot of 4,4'-bis-
acetoaoe! : 2,2’ -disulf nltro-u_ou to the |-

Treated ’wl'ui’cnmmxn‘m finocide: yellow.

to the nmlno-noup). ; o,
Treated with chromium fiucride: yellow.

NH,

v W<e claim:
1.
comprises &
" the group co

lying to the fiber & compound of
{sting of the aromatic and hetero-

cycllc series which contains in the molecule an-
amino group capable of being disgotized, and in

‘addition thereto a member. of the group consist-
- ing of amino and hydroxyl groups, but is free

A process of produclnx fast dyeinu which

ly toa treatment with an azent yielding & metul
5. A process of producing fast blue-black dye-

ings which comprises applying to mixtures of -
-“wool and artificial silk staple fiber the watersolu-

45

from a grouping capable of forming a metal com- ...

‘plex compound, then diazotizing on the fiber and

subjecting the dyeing. to an alkaline treatment
and subsequently to a trea.tment mth an uent
yielding & metal. i
. 2. A process of produclng mst black dyelnu

which comprises applying to the fiber the water-

soluble azo dyestuff 1-amino-§-hydroxynaphtha-
- lene-7-sulfonic acid-Cleve’s acid-2-amino-8-hy-
droxynaphthalene-6-sulfonic acid, then diszo-

50

‘ble azo dyestuff 1-amino-5-hydroxynaphthalene-
" 7 -sulfonic acid-»Cleve's.”

acid-2-amino-5-hy-
droxynuphthalene-’l-sulfomc ‘acid, then diaso-

-.tizfng on the fiber and subjecting the dninc to
-an alkaline treatment and subsequently to

treatment with an agent yielding chromium.,’
6. A process of producing fast brown. dyeings .
which comprises applying to the fiber the water-

-soluble ‘azo dyestuff 1-amino-5-hydroxynaph-

thalene-7-sulfonic acid-Cleve’s acid-Cleve’s

- acid, then diszotizing on the fiber and subjecting

55J

tizing on the fiber and subjecting the dyenm to )

‘sn slkaline treatment and subsequently to
" treatment with an agent yielding & metal.
3. A process of producing fast biack dyeings

which comprises applying to mlxtures ‘of wool

. and artificial .silk staple fiber the watersoluble
azo . dyestuff ‘1-amino-5-hydroxynsphthalene-7- . -

- sulfonic acid—Cleve's acid-2-amino-8-hydroxy-

naphthalene-6-sulfonic acid, then dissotizing an
the fiber and subjecting the dyeing to an alkalipe
. tréeatment ahd subsequently to & treatment with:

an agent yielding chromjum.

4. A process of producing fast blue-black dye-.

- ings which comprises applying to the fiber the
watersoluble azo dyestuff. 1-amino-5-hydroxy-

the dyeing to an alkaline treatment ard subse-
quetx:;ly ton /treatment with an agent yieldln: s
e

7, A process of produclng fast brown dyeinu
which comprises applying to mixtures of wool
and artificial: siik staple fiber the watersolubjle

" azo dyestuffs 1-amino-5-hydroxynaphthalene-7- -
. sulfonic acid-Cleve's acid-Cleve’s acid, then. di-
azotizing on the fiber and subjecting the . dnln(

to an alkaline treatment and subsequientiy to: &

- treatment with an agent ylelding chromium.: -

8. PFiber dyed with 'a. dyestui! by the proeeu

- claimed in claim 1.

9. Fiber dyed with a dyestuﬂ by the prooen :

" claimed in claim 2.’

ntphthalene-’l-nnfonlc acid-Cleve’'s acid-32-

. amino - § - hydroxynaphtalene-7-sulfonic .
then diazotizing on the fiber and subjecting tl;e

dyemg io an ulkznne treatment and subsequent- 7§ -

-

acid,

10, Fiber dved with'a dmtutr by the proceu‘

70 claimed in claim 4. .

11, Piber dyed with l. dyestun bv the proeen‘
cll,imed lp claim 6. - '
mucn !"IBCH!;R.

W!RNER
“WALTER, cnm.m
i



