-1- 0387201

It is an object pf.the present invention to provide anthraquinone dyes
or dye mixtures which are suitable for dyeing natural and synthetic
polyamide materials from an aqueous bath, which have very good fastness
properties, in particular light fastness properties, and which, in
particular if combined with other dyes, have good dyeing

characteristices, in particulér from short liquors.

This object is achieved by a mixture of the dyes of the formulae (1) and

(2).

The present invention accordingly provides a dyé mixture containing a. . ..

dye of the formula

0 NH,
P SO3H
CHs (1)
CHy
$O4-NH-CH,CH,OH
and a dye of the formula .
0 NH,
SO3H . .
(2),

0 NH—R

where R is cyclohexyl or phenyl, which may each be substituted by
C,-C,alkyl, acetylamino, N-C,-C,alkylacetylamino, benzoylamino, ureido or
by phenylsulfonylamino or phenylsulfonyloxy which may each be
substituted inﬁthe phenyi ring by Cf4;a1ky1. '

The dye mixture according to the present invention thus may contain a

dye of the formula (1) and one of the dyes of the formula (2).

Possible C;-C,alkyl substituents for R in the formula (2) are methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl and tert-butyl.
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Possible N-C,-C,alkylacetylamino substituents for R in the formula (2)
are for example N-methyl-, N-ethyl-, N-propyl-, N-isopropyl-, N-butyl-

and N-isobutyl-acetylamino.

Preference is given to a dye mixture which contains a dye of the formula
(1) and a dye of the formula (2) where R is cyclohexyl, phenyl,
2-methylphenyl, 2,4,6-trimethylpheny1,'3; or 4-acetylaminophenyl,
3;acetylamino—4-methylphenyl,.4-(N-methylacetylamind)phenyl, 3-ureido-
phenyl, 4;benzoy1aminopheny1, 3—phenylsulfonylaminophenyi, 2-methyl-
5-(4'-methYlphenylsulfonylamino)phenyl'or 4-(4'-methylphehylsulfonyl—
oxy)phenyl. '

Particular preference is given to a dye mixture which contains a dye of

the formula (1) and a dye of the formula

O NHyp

SO;H

(3)

JNHCOCH,8

where the acetylamino group is bonded to the benzene ring in the 3- or

4-position.

The particularly pfeferred dye mixture according to the present
invention may thus contain a dye of_the.formula (1) and a dye of the

formula

.0 NH, '
: SO3H
0 NH-CO-CH3

or a dye of the formula (1) and a dye of the formula



(5)

NH-CO-CHs

Iﬁ the dye mixtures according.to the present invention, the ratio of the
dyes of the formulae (1) and (2) or (1) and (3) is prefer;bly from 95:5
to 5:95, in particular from 80:20 to 20:80, especially from.60:40 to
40:60. For the dyes of the formulae (1) and (4) and (1) and (5) the
~ratio is particularly preferably from 60:40 to 40:60.

The anthraguinone dyeé of the formulae (1), (2), (4) and (5) are known
or can be prepared by similar methods as known dyes; for instance, the
dye of the férmula (1) can be prepared as described in US Patent
3,778,453 and the dye of the formula (4) as described in German Paﬁen;
945,643. The dye of the foimula (5) can be prepared by a method similar
to that describéd.in German Patent 538,310.

The dye mixture according to the present invention can be prepafeg by
mixing the individual dyes. This process of mixing is carried out for
-example in suitable mills, e.g. ball and pinned disc mills, but also in

kneaders or mixers.

The dye mixture according to the present invention can also be prepared
by mixed synthesis, for example by reacting l-amino-4-bromoanthra-
quinone-2-sulfonic acid with 4,5-dimethyl-3-8-hydroxyethylaminosulfonyl-
aniline and a compound of the formula NH,-R, where R is as defined under
the formula (2). Examples of compounds of the formula NH,~-R are 3- and
.4—gcety1aminoaniiine, The reaction is carried ouﬁ for example in the
presence of water, én alcohol such as methanol, a base, such as sodium’
hydrogencarbonate, and a catalyst, such as a copper salt. Examples are

copper halides such as CuCl.

The present invention further provides a process for dyeing and printing

natural or synthetic polyamide materials with a dye mixture which
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contains dyes of the formulae (1) and (2). Suitable synthetic polyamide
materials are for example nylon-6 and nylon-6.6 materials, and a
suitable natural polyamide material is for example wool. The dyeing and

printing is carried out using the usual dyeing and printing methods.

The dye mixture according to the present invention is particularly
suitable for dyeing from short liquors, for example in continuous dyeing

processes or in batchwise or continuous foam dyeing processes.

The -dye mixture according to the present invention generally has good
properties such as good solubility, cold solution stability, good dyeing

characteristics and in particular good compatibility with other dyes.

In the dye mixture according to the present invention, the dyes of the
formulae (1) and (2) are present either in the form of their free
sulfonic acid or preferably as the salts thereof such as the alkali.
metal, alkaline earth metal or ammonium salts or as salts of an organic
amine. Examples are the sodium, lithium and ammonium salts and the salt

of triethanolamine.

The dye mixture generally contains further additions such as sodium

Y

chloride, dispersants or dextrin.

The dyeing liquors or print pastes may likewise contain further
additions,:for éxample wetting agents, antifoams, levelliﬁgiagents or
agents whicﬁ affect the pr&perties of the textile material, for example
softeners, flame retardants,-soil, water or oil repellants, water
softeners and natural or synthetic thickeners, e.g. alginates and

cellulose ethers.

The mixtufe of the dyes of the formulae (1) and (2) is suitable in
particular for'ﬁyeing and printing in combination with other dyes, in
particular for trichromatic dyéing and printing. Trichromatic is here
understood as meaning the additive colour mixing of suitably selected
yellow-, red- and blue-dyeing dyes in the amounts necessary to obtain

the desired shade.

The present invention further provides a process for trichromatic dyeing
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or printing with a dye mixture which contains the dyes of the formulae
(1) and (2) in qombination with at least one red-dyeing dye and at least
one yellow- or orange-dyeing dye, the mixture of the dyes of the
formulae (1) and (2) according to the present invention being subject to

the abovementiocned preferences.

Preference is given to using in the trichromatic dyeing or printing
process according' to the present invention a mixture of dyes of the
formulae (1) and (2) in combiriaﬁioﬂ with at least one red-dyeing dye of

L 2

the formula (6}, (7) or (8):

Ry | 2 -
. . NN 1Qiil» _ o
' izl ' (6)
SO3H '
where R, is substituted or'un's'ubétituted C,-Cgalkyl,  halogen, phenyl- or
phenoxy-sulfonyl which may be substituted in the phenyl ring by .

C,-C,alkyl, cyclohexyloxycarbonylamino, C,-C,alkanoylamino, benzoylamino
vhich may be substituted in the phenyl ring by halogen, - 1-azacyclo

/R4

N

RS

heptané-N-sulfonyl or -SO,N , where R, is C,-Csalkyl.or unsubstituted

or C,-Cialkyl-substituted phenyl or cyclohexyl and R; is hydrogen or
C,-Cealkyl, R, is hydrogen, halogen, C,-Csalkyl or C,-C,alkanoylamino, and
R, is hydrogen or halogen,

D—N=N N : n,
Rg
whexre D is substituted or unsubstituted phenyl, thiophenyl or

benzothiazolyl, R, is C,-C,alkyl, R, is substituted or unsubstituted
C,-Cgalkyl and R, is hydrogen or C,-C,alkyl, or



(8),

)

OH
/

)

4

@.Nﬂ—soz—@—w_—_-ra—c

. Y SO3H
Rg

where R, is C;-C,alkyl, and in combination with at least one yellow- or

orange-dyeing dye of the formula (9), (10), (11), (12) or (13):

R i R N (9) 7
R101-2 Ryy 12 | I [5033)0-1

where R;, is hydrogen, C,,alkyl, C, ,alkoxy, halogen, C,,alkanoylamino or a
substituted or unsubstituted arylsulfonyl, aryloxy or arylcarbonyl
radical, R,; is hydrogen, halogen, a substituted or unsubstituted alkyl,
aryloxy or aryloxysulfonyl radical or a radical of the formula

/ :_Ru /Ru
—SOzN\ - or. -CON-\ _ . Ry is a substituted or

e Ris
' unsubstituted alkyl or aryl radical, R,; is hydrogen or alkyl and R,, and
R,;s are independently of each other hydrogen or a substituted or

unsubstituted alkyl, cycloalkyl or aryl radical, the dye of the formula

(9) preferably containing only one radical R,

(10),

HO4S oX

where B,, B; and E, are each hydrogen, C, ,alkyl, C,_,alkoxy or
C,. .hydroxyalkoxy and X is straight-chain or branched C, ,alkyl or
straight-chain or branched C,. ,hydroxyalkyl

(D313
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where D, is sulfo or has the meaning defined for R,, in the formula (9),
D, has the meaning defined for R,; in the formula (9), (D;),, is 1-3
substituents D,, and D, is hydrogen, halogen, C, ,alkyl, C, ,alkoxy or

sulfo,

OH
Z
I .
N I (12),
&
m
E N

where the benzene rings I, II and III may be substituted, or.

NO,

/N\ - < >'N=N < > ORlé.:(13),_

where the benzene rings IV, V and VI may be substituted and R, is

hydrogen or arylsulfonyl, the mixture of the dyes of the formulae (1)
.and (2) according to the present invention being subject to the

abovementioned preferences.

C,-C:Alkyl R,, R,, R, or R; in the formula (6) and R, or 'R; in the formula
”(7) is independently of the others for example methyl,”ethyl, propyl,
isopropyl, butyl, sec-butyl, tert-but?l; isobutyl, pentyl, .hexyl, heptyl
or octyl: Preferably, R,, R,, R, R;, R¢ and R, are each C,-C,alkyl.

A C,-Csalkyl R, in the formula (6) can be substituted, for example by
halogen, such as chlorine or bromine or in particular fluorine. &an

example is trifluoromethyl.

A C,-Cealkyl R, in the formula (7) can be substituted for éxémple by
sulfo, sulfato or phenyl.. Examples are benzyl, B-sulfoethyl, y-sulfo-
propyl and B-sulfatoethyl.

A halogen R;, R, or R, in the formula (6) is independently of the others

for example fluorine, bromine or in particular chlorine.



A benzoylamino R, in the formula (6) can be substituted in the phenyl

ring by halogen, e.g. f'luorine, bromine or in particular chlorine.

A phenyl or cyclohexyl radical R, and a phenylsulfonyl or phenoxysulfonyl
R, can be substituted by C,-C,alkyl, e.g. methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl, tert-butyl or iscbutyl, but in particular
methyl. - | '

A C,-C,alkyl R, in the formula (7) or R, in the formula (8) is _
independently of the other for example methyl, ethyl, propyl, isopropyl,
butyl, sec-butyl, tert-butyl or isobutyl, but in particular methyl.

A C,-C,alkanoylamino R, or R, in the formula (6) is independently of the

other for example' acetylamino, propionylamino or butyrylamino.

D in the formula (7) can be substituted for example by halogen, such as
fluorine, chlorine or bromine, C,-C,alkyl, such as methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl, tert-butyl or isobutyl, C,-C,alkoxy, for

' eicémple methoxy, ethoxy, propoxy or butoxy, cl-'c4a1koxy¢arbonyl, for
example methoxycarbonyl or ethoxycarbonyl, sulfo or unsu_bstituted or

. sulfo-substituted (in the alkyl moiety) Cl-c,aikylaminosulfonyl e.g.

methylaminosulfonyl, ethylaminosulfonyl or B-sulfoethylaminosulfonyl.

A C,,alkyl R, in the dye of the formula (9) and C, ,alkyls D, and D, in
" the dye of the formula (11) are each methyl; ethyl, n-propyl, isqpfopyl,-
n-butyl, sec-butyl, isobutyl or tert-butyl. '

A C_,alkoxy R,, in the dye of the formula (9) and C, ,alkoxies D, and D, in
the dye.of the formula (11) are each methoxy, ethoxy, n-propoxy,
isopropoxy, n-butoxy, sec-butoxy, isobutoxy or tert-butoxy.

A C, ,alkanoylamino R,, in the dye of the formula (9) and a
.Ci,alkanoylamino D, in the dye of the formula (11) are each for example

acetylamino, propionylamino or butyrylamino.

In a substituted or unsubstituted arylsulfonyl, aryloxy or arylcarbonyl
radical R,, in the dye of the formula (9) or D, in the dye of the formula
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(11), aryl is preferably a radical of the benzene or naphthalene series
which may be further substituted, for example by C, ,alkyl, such as methyl
or ethyl, C, ,alkoxy, such as methoxy or ethoxy, halogen, such as

' fluorine, chlorine or bromine, alkanoylamino of 1 to 6 carbon atoms,

such as acetylamino, or hydroxyl.

Halogen R,; or R,; in the dye of the formula (92) or D,, D, or D, in the dye

of the formula (11) is for example fluorine, chlorine or bromine.

In a subst:.tuted or unsubstituted aryloxy or aryloxysulfonyl radical R,,
in the dye of the formula (9) or D, in the dye of the formula (11), aryl
is a radical of the benzene or naphthalene series: wh:Lch may. be further
substituted, for example by C, ,alkyl, such as methyl or ethyl, C, ,alkoxy,
such as methoxy or ethoxy, halogen, such as fluorine, chlorine or
bromine, alkanoylamino of 1 to 6 carbon atoms, such as acetylamino, or

hydroxyl.

Substituted or unsubstituted aZ_I.kyl_ radicals R,,, R,;, R,y and R,; in the dye
ef the formula (9) and D, in.t;'h'e dye of the :Eormﬁ_la (11) a?:e each '
independently of the others preferably straight-chain or branched .
C,.;2a2lkyl, in particular C,,alkyl, which may be further substituted, for
example :by halogen, such as fluorine, chlorine or bromine, hydroxyl,
cyano, C1_4a1kexy, such as methoxy or ethoxy, or_alkanoyl of 1 to 6 carbon -
atoms, such as aeetyl er propionyl, or benzoyl. An alk'y]; radical R,, or
R,, can also be substituted by. sulfo. -Exampies of alkyl R,,, R,,, R,, and
R,; are: methyl,. ethyl, propyl, isopropyl, butyl, see-butyl, tert-butyl,'
isobutyl and trifluoromethyl.

Substituted or unsubstituted aryls R,,, R,, and R,; in the dye of the
formula (9) .each preferably belong independently of the others to the
benzer_xe or naphthalene series and may be further substituted, for
e:_;ampl_‘e by C1_4alky1, such as methyl, ci__.alkox_y, such as methoxy or
ethoxy, haldgen, such as fluor;ine, chlorine or bromine, trifluoromethyl,
alkanoylamino of 1 ﬁo 6 carbon atoms, such-as acetylamino, hydroxyl or
carboxyl. Aryl R, can also be substituted by sulfo. In particular, aryl
Ri2; Ry, Or Ry5 is phenyl which may be substituted by methyl,

trifluoromethyl or chlorine.
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An alkyl R;; in the dye of the formula (9) is preferably straight-chain
or branched C, ,alkyl, in particular C, s;alkyl. Examples are: methyl,
ethyl, propyl, isopropyl, butyl, sec-butyl, tert-butyl, isobutyl,
l-pentyl, 3-pentyl, 1-heptyl, 3-heptyl and 1-octyi.

Substituted or unsubstituted cycloalkyls R,, and R,; are preferably each,
independently of the other, cycloalkyl having 5-, 6- or 7-membered rings
which may be fufther substituted, for example by C, ,alkyl, such as
methyl. Cyclohexyl in particular comes into consideration.

Alkyls.B,, B,, B, and X in the formula (10) are each independently of the
oﬁhers straighthchainior b:anéhed alkyl, e;g. methyl,_ethyl; propyl,
isopropyl, butyl, sec-but?l, isobutyl or tert-butyl.

Alkoxy B,, B, or E, in the formula (10) is for example methoxy, ethoxy,
propoxy, isopropoxy, butoxy, sec-butoxy, isobutoxy or tert-butoxy.

Hydroxyalkoxy B,, B, or E; in the formula (10) is straight-chain or
~branched hydroxyalkyl, for example B-hydroxyethoxy, B-hydroxypropoxy,
B-hydroxybutoxy or a-ethyl-g-hydroxyethoxy.

A hydroxyalkyl X in the forﬁnla (10) is straight-chain or branched
hydroxyalkyl, for example g-hydroxyethyl, B-hydroxypropyl, B-hydroxy-
. butyl or a-ethyl-g-hydroxyethyl. -

Possible substituents for the benzene rings I, II, IiI, Iv, v and VI in
the-dyes of the formulae (12) and (13) are for example alkyl groups of 1
to 8, preferably 1 to 4, carbon atoms, e.g. methyl, ethyl, propyl, iso-
propyl, butyl, iscbutyl, sec-butyl, tert-butyl, hexyl or octyl, which
may each be substituted-by sulfo or sulfato, alkoxy groups of 1 to 8
carbon atoms, in particular 1 to 4 carbon atoms, e.g. methoxy, ethoxy,
| PrOPsxy, isopfopoxy or butoxy, which may each be substituted in the
élkyl_radical by sulfo or sulfato, acylamino gfoups:such as alkanoyl-
amino groups of 2 to 8 carbon atoms and alkoxycarbonylamino groups of 2
to 8 carbon atoms, e.g. acetylamino, propionylamino, methoxycarbonyl-
amino or ethoxycarbonylamino, alkanoyl groups of 2 to B, preferably 2 to
4, carbon atoms, e.g.'aéetyl, propionyl, butyryl or isobutyryl,
Cs-C,cycloalkylcarbonyl, e.g. cyclohexylcarbonyl, Cy4Lcycloalkylcarbonyl.
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which is substituted in the cycloalkyl ring by C;~C,alkyl, such as
methyl, ethyl, propyl or butyl, by halogen, e.g. fluorine, chlorine or
bromine, or by sulfo or sulfato, benzoyl, benzoyl which is substituted
in the phenyl ring by C,-C,alkyl, such as methyl, ethyl, propyl or butyl,
by halogen such as fluorine, chlorine or bromine, or by sulfo or
sulfato, benzothiazole or benzoxazole which may each be substituted by
C,-C,alkyl, halogen, sulfo or sulfato, benzoylamino, amino, mono- or
dialkylamino of 1 to 8 carbon atoms in the alkyl moiety, phenylamino,
alkoxycarbbnyl of 1 to 8 carbon atoms in the alkoxy moiety, Cs-C,cyclo-
alkylaminosulfonyl, nitro, cyano, trifluoromethyl, haloge;x, such as
fluorine, bromine or in pérti.cular chlorine, sulfamoyl, sulfamoyl which
is moﬁosubstiﬁuted or di.St.JJSsti'tu'ted on the nitrogen' by cl-c,alkj(l,
Cs-C,cycloalkyl or phenyl, carbaﬂloyl, ureido, hydroxyl_, C,-Czalkyl-
sulfonyl, C,-Csalkylaminosulfonyl, cl-c,_alkylsul fonylaminosulfonyl,

" phenylsulfonyl which may be substituted in the phenyl ring by C,-C,alkyl,
halogen, e.g. fluorine, chlorine or bromine, sulfo or sulfato, carboxyl,
- sulfomethyl, sulfo, sulfato, thiosulfato, and also phenyl, naphthyl,
phenéxy, phenoxysulfbnyl and phenylaminosulfonyl, which phényl or
riaphi:hyl radicals may each Be_ further substituted by the abovementioned

substituents.

An .arylsulfonyl R, in the formula {(13) is in parti_lculér a phenylsulfonyl
' which may be substituted as indicated above for ‘the benzene rings I to

VI.

In the trichromatic dyeing' or printing process according to the presén_t
invention, preference is given to using at least one. red-dyeing dye .of
the formula (6), (7) or (8), in a dye of the formula () R, being
trifluoromethyl, chlorine, acetylamino, -SO,N(n-C,H;),, phenoxysulfonyl,
phenylsulfonyl, l-azacycloheptane-N-sulfonyl, cyclohexyloxycarbonyl- -
" amino, benzoylamino which may be substituted in the phexiyl ring by
chlorine ' phenylaminosulfonyl which may be substituted in the phenyl
ring by methyl, ' cyclohexylaminosulfonyl, N- ('Cl—czaikyl)phenyl- or

N- (C,-C,alkyl) cyclohexylaminosulfonyl, R, being hydrogen, methyi, chlorine
or acetylamino and R, being hydrogen or chlorine, and in a dye of the
formula (7) D being chloriné-, sulfo-, methylaminosulfonyl-,
ethylaminosulfonyl- or B-sulfoethylaminosulfonyl-substituted phenyl,
methyl-, methoxycarbonyl- or ethoxycarbonyl-substituted thiophenyl or '
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unsubstituted or methyl-, methoxy- or sulfo-substituted benzothiophenyl,
Rg being. ethyl, R, being ethyl, B-sulfatoethyl, - {CH,)>=3S0, H or benzyl,
and R, being hydrogen or methyl, and in a dye of the formula (8) R, being
methyl.

Use is made in particular of at least one red-dyeing dye of the formula

N — CH,CHj

.. I -
éjr = )
o SO4H
- . _. Hz.N - . :
N==N ' '
Aane YO
Ho O .- | '.
R TE '

SOsH.
N(n-C4Hg)y

50, HoN -
©N=N )

SO4H
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SO;H

i
N (18,
CHy H
CH3J{
l;m (19),
s {
CHsH
CH3,0CH3 H
/Czﬂs (20),

N
~ (CHy)— SOzH
22_303

(17),
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(21),
CHjy
Colis
SCoHs | (22),
a
CHj3.CoHs
a
o
1] .
HsC ., C=0CH;,0CoH .
3 / | 3 2515 Czﬂs
(- e (24),
0=C s” \ > CH,CH,0503H
[ oo :
OCH3,0C,Hs

CHy . H

_ - 6H
' ( j— NH—SOzji j——N:N OO :
: CHy . -



- 15 -

(26),

(27),

(28),

(29),

SO3H
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HoN
N==N '
HO O
SO3H
L CRy : HoN
| N=N O
uf-co-m . | HO O

HaC-CO-HN

(30),

{(31),.

(32),

(33) and

s een -



(34).

SOH

Yellow- or orange-dyeing dyes used in the process’ according to the

present invention preferably comprise at least one of the dyes of the

' formulae
(N
N=| '
. o (SO3H)o-1
17 19 (35)
Ryg R20 } )
Rn
where R,, is hydrogen, methyl, chlorine, methoxy, .ethoxy, o-methyl-

'\/ phenoxy, phenoxy, acetylamino, phenylsulfonyl, p-methylphenylsulfonyl,

p-chlorophenylsulfonyl, naphthylsulfonyl, p-methylbenzoyl or p-chloro-
benzoyl, R,; is hydrogén, chlorine, methyl, trifluoromethyl, onethylé
phenoxy, o-chlorophenoxy, o-chlorophenoxysulfonyl, -SO,NH,, N-C, ,alkyl-
aminosulfonyl, N,N-dimethylaminosulfonyl, N-g-sulfoethylaminosul fonyl,
N-methyl-N-g-hydroxyethylaminosulfonyl, N-methyl-N-cyclohexylamino-
sulf onyl , N-phenylaminosulfonyl, N-o-_methylphenylaminosulf onyl,
N-~o-chlorophenyl aminosulf onyl, N-m-trifluoromethylphenylaminosulfonyl,
N-ethyl-N-phenylaminosulfonyl, -CONH, or ~CON(CH,),, R, is hydrogen or
chlorine, R,, is methyl or phenyl and R,, is hydrogen, methyl, ethyl or
octyl,

0-Ay ' Fy

HO4S |
A

where A, is hydrogen or methyl, F, is hydrogen or methyl and A, and X, are
each independently of the other hydrogen, methyl, ethyl, g-hydroxyethyl,
B-hydroxypropyl, B-hydroxybutyl or a-ethyl-g-hydroxyethyl, and the sulfo

group is attached in the 3- or 4-position,
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o. .
N
_ N=N—; (37,
' =N
D4 CH3 (D6)1-3
Ds

where D, is chlorine or phenylaminosulfonyl, D; is hydrogen or sulfo,

(D¢)1.2is 1-3 substituents Ds, and D¢ is hydrogen, chlorine or sulfo,

' OH

H,C—0 N=N
| (38)
CH, '

O— SOH

4?!!!i> NH N=N OH
(39),

' . ' ~ (40) and
. NH— N=N OH
HO3S .

CHy

' : (41) .
NH N=N O — 504
[3 CHj

CHj3
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Preferred yellow- or orange-dyeing dyes of the formula (36) are for

example the following dyes:
OH

OCHZ— CH— CHy

(36a)
OCHy~— CH—— CH3

OCH,CH,OH

 (36b)
OCHz—-CHZ—OH

OH

OCHy— CH— CHj

~ (360)
N=N N=N OCHy—— CH— CHj

SO3H

OCH3
o
N=N N=NOOCH2-CH-CHZ-CH3 (36e)

SO3H oy
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OCH3 _
' (36£)
N=N N==N OH
SOzH : CHj )
OCH3 .
. ) (369)
QN=N N==N: 0CH2CH3 i
s a0 |
_ OCHzCHzOH
CH3 _
 OCH,
SOsH - -
OH
|
OCHy~ CH—CHj

_ OH
HO4S N=N N=N—©—OCH2—CH—CH3 (363)

CHy
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| OCH3 | CHa
-N=N =

OCH,CH,OH

N=N—©—OCHZ-TCHZ—OH
(361)

(36n)
— OCHy—— CHj

OCHj3 {360)

(36p)
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OCH,y
N=N N==N 0CH3 (36q)
SOsH CH3
OCH3
S%H ’ - . . .
' . : OCH3 :
. . (l:Hz-CH3
HO,S N=N N=N OCHy=— CH=—0
©3 < > : : : z (36s) or ) _ "
OH
OCHZ—CH—CH:;
) TH
NO-OCHrmz (36t) .
" HO38 |

Preferred yellow- or orange-dyeing dyes of the formula (37) are for

example the following dyes:

(37a),

PP



SO3H
(37b)

(37c) or

cl . .
o, - .
o N—@—Cl o -
N=N (374) .
Q :‘N - _ - J
SO;H . cHy ' -

Preference is further given to the yellow-dyeing dye of the formula
c'l .

(35a).
CH,

CH,

SO3H

Pafticularly preferred yellow- or orange-dyeing dyes are the dyes of the

formulae

SO;H

(42)
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OCHj3

HO3S OCH3 (36p) .

Very particular preference is given in the tfichromatic dyeing or
printing process adcording to the present invention to the use of a
‘mixture of the dyes of the formulae (1) and (2) in combination with at
least one red-dye@ng dye of the formula {(6), (7) or (8), in a dye of the
formula (6) Rl_beipg trifluorométhyl; chloring, acetylamino, -SO,N(n-C,- .
H,),, phenoxysulfonyl, pﬁenylsulfon&l,_1-ai£cycloheptane—N-sulfonyl,-
~ cyclohexyloxycarbonylamino, benzoylamino which may be substituted in the
--phenjl ring by chlorine, phenylaminosulfonyl which may be substituted in
the phenyl riﬁg by methyl, cyclohexylaminosulfonyl, N-(C,-C,alkyl)phenyl-
_or N- (Cl-c,alkyl)cyclohexyiaminqsulfor_xyl, R, being hydrogen, methyl,
chlorine or acetylamino, and R, being hydrogen or chlorine, and in a dye
0f the formula (7), D being chlorine-, sﬁlfo;, methylaminosulfonyl-, .
ethylaminosulfonyl- or Bfsulfoethyiaminosulfonyl-substituted phenyi,
methyl-, methoxycarbonyl- or ethoxycarbonyl-substituted thiophenyl or
unsubstituted or methyl-, methoxy- or sulfo-substituted benzothiophenyl,
R, being ethyl, R.., being ethyl, B-sulfatoethyl, -({(CH,)s—~ SO, H or
benzyl, and R, being hydrogen or methyl, and in a dye of the formula (8)
R, being me;hyl,.aﬁd in combination with at least one yellow- or orange-
dyeing dye of the formula (35), (36), (37), (38), (39), (40) or (41),
the mixture of the dyes of formulae (1) and (2)'beiﬁg subject to the

abovementioned preferences.

Of particular importance is the combination of the mixture of dyes of
the formulae (1) and (2) with at least one red-dyeing dye of the

formulae (14) to (34) and at least one.yellow- or orange-dyeing dye of
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the formulae (35a), (36a) to (36t), (37a) to (37d), (38), (39), (40),

(41) and (42}).

In a very particularly important embodiment of the trichromatic dyeing
or printing process according to the present invention, use is made of a
mixture of the dyes of the formulae (1) and (2) together with the red-

dyeing dye of the formula

CH3 —N

l

- 5o, HN -
. N=N ' S 29
| N | so3a. |

and the yellow-dyeing dye of the formula

h

{360)
OCHj3
SOzH
or the orange~dyeing dyé of the formula
. OCH3
HO3S N=N N=N OCH3(36p) ,

the mixture of dyes of the formulae (1) and (2) being subject to the

abovementioned preferences.

The dyes used in the process according to the present invention are
present either in the form of their free sulfonic acid or preferably as

salts thereof.
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Suitable salts are for example the alkali metal, alkaline earth metal or
ammonium salts or the salts of an organic amine. Examples are the
sodium, lithium, ‘potassium or ammonium salts and the salt of

triethanolamine.

The dyes used in the process according to the present invention
generally contain further additions, for example sodium chloride or

dextrin.

The trichromatic dyeing or printing process according to £he presert
invention can be applied to the usual dyeing and printing methods. The
dyeing liQuors of-pfint with-éastes.ﬁay cbntéin further additives,.
‘besides water and the dyes, for example wetting agents, antifoams,
levelling agents or agents whiéh affect the properties of the textile
material, for example fabric softeners, flame retardants, soil, water
and oil repellants, and also water softeners and natural or synthetic

thickeners, e.g. alginates and cellulose ethers.

The process according to the present invention is particularly suitable
for dyeing from short liquors, for example in cdntinuous dyeing

.processes or batchwise or continuous foam dyeing processes.

The dyes used in the process_acco;ding_to-the present invention are
notable in trichromatic dyeing or printing for uniform colour buila—up,
good dyeing characteristics, good shade constancy over a wide

. concentration raﬁge, good faétneés properties in particular very good

compatibility.

The process according to the present invention is suitable for dyeing or
Printing not only natural polyamide materials, for example wool, but _

also synthétic polyamide materials,.such as nylon 6 or nylon 6.6, and it
is suitable for dyeing or printing- blend fabrics or yarns which contain

wool and synthetlc polyamide.

For treatment in the process according to the present invention, the
textile material mentioned can be in a wide variety of processing forms,
for example in the form of fibre, yarn, woven fabric or knitted fabfic_

and in particular in the form of carpet.



- 27 -

In the Examples which follow, parts are by weight. The temperatures are
given in degrees Celsius. Parts by weight bear the same relation to

parts by volume' as the gram to the cubic centimetre.

Example 1: To prepare the dye mixture which contains a dye of the

formula
0O  NH,
SO;H
(101)
(] _ ' | o NH CHy
'S0,-NH-CH,CH,OH

and one of the dyes of the formulae

(N
{(102),

(103).,

(104),
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(105),

(1o€) .

(107),

(108),

(109),



o

SO3H
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CHj

NH-CO-NH,

(110),

(111),

{113) .and

(114)
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homogeneous mixing is carried out in a mixer between

a) 30.2 parts of the dye of the formula (101) and 69.8 parts of the dye
of the formula (103), producing 100 parts of a mixture which hereinafter

will be referred to as dye mixture A;

b) 56.6 parts of the dye of the formula (101) and 43.4 parts of the dye
of the formula (102), producing 100 parts of a mixture which hereinafter

will be referred to as dye mixture B;

c) 79.6 parts of the dye of the formula (101) and 20.4 parts of the dye.
of the formula (102), producing 100 parts of a mixture which hereinafter

will be referred to as dye mixture C;

d) 26.6 parts of the dye of the formula (101) and 73.4 parts of the dye
of the formula (103), producing 100.parts of a mixture which hereinafter

will be referred to as dye mixture D;

e) 52 parts of the dye of the formula (101) and 48 parts of the dye of
the formula (103), producing 100 parts of a mixture which hereinafter

.will be referred to as dye mixture E;

f) 76.5 parts of the dye of the formula (101) and 23.5 parts of the dye
of the formula (103), producing 100 parts of a mixture which hereinafter

will be referred to as dye mixture F;

g) 79.6 parts of the dye of the formula (101) and 20.4 parts of the dye
of the formula (104), producing 100 parts of a mixture which hereinafter

will be referred to as dye mixture G;

h) 26.6 parts of the dye of the formula (101) and 73.4 parts of the dye
of the formula (105), producing i00_parts of a mixture which hereinafter

will be referred to as dye mixture H;

i) 52 parts of the dye of the formula (101) and 48 parts of the dye of
 the formula (106), producing 100 parts of a mixture which hereinafter

will be referred to as dye mixture I; -
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k) 76.5 parts of the dye of the formula (101) and 23.5 parts of the dye
of the formula (107), producing 100 parts of a mixture which hereinafter

will be referred to as dye mixture K;

1) 79.6 parts of the dye of the formula (101) and 20.4 parts of the dye
of the formula (108), producing 100 parts of a mixture which hereinafter

will be referred to as-dye mixture L;

m) 26.6 parts of the dye of the formula (101) and 73.4 parts of the'dye
of the formula (109), producing 100 parts of a mixture which hereinafter

will be referred to as dye mixture M;

n) 52 parts of the dye of the formulé (101) and 48 parts of the dye of
the formula (110), producing 100 parts of a mixture which hereinafter

will be referred to as dye mixture N;

o) 76.5 .parts of the dye of the formula (101) and 23.5 parts of the dye
of the formula (111), producing 100 parts of a mixture which hereinafter:

will be referred to as dye mixture O;

p) 79.6 parts of the dye of the formula (101) and 20.4 parts of the. dye
of the formula (112), producing 100 parts of a mixture which hereinafter

will be referred to as dye mixture P;

Q) 26.6 parts of the dyé'bf the formula (101) and 73.4 parts of the dye -
-of the formula (113}, produciné.loo parts of a mixture which hereinafter

will be referred to as dye mixture Q;

r) 52 parts'of the dye of the formula (101) and 48 parts of the dye of
the formula (114), producing 100 parts of a mixture which hereinafter

will be referred to as dye mixture R.

Example 2: 10 parté of a nyloﬂ-s.s fabric (Helanca tricot) are dyed in
500 parts of aqueous liquor which contains 2 g/l of ammonium acetate and
is adjusted to pH 5 with acetic acid. The dyes used are 0.27 % of the
yellow dye of the formula
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OCH3

SO3H

0.12 % of the red dye of the formula

CH3—hlI o
SO

(116)

SOH

and 0.13 % of Fhe blue dye mixture E obtained as per Example le), the
percentages being on wéiéht of fibre. The dyeihg time at 60 to 98° is
30 to 90 minutes. The dyed Helanca is then reméved and rinsed and dried
in conventional manner. The result obtained on the fabric is a
completely level neutral brown dyeing which is free of any stripyness

‘due to the matéfial.' .

Examples 3 to 18: Example 2 is repeated, except that the 0.27 % of the

yellow dye of the formulg (1is),_the 6.12 % of the red dye. of the . -

formula (116) and the 0.13 % of the blue dye mixture E are.replaced by

the dyes of the formulae (115) and (116) indicated in Table 1 below and
by the dye mixture of Example 1. COmpletély level dyeings afe obtained
in the stated shade.
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Example

Dyes used

Shade

0
11

12

13-

14

% of the dye of the formula (115)
% of the dye of the formula (116)
% of dye mixture F

% of the dye of the formula (115)
124 % of dye mixture D

% of the dye of the formula (115)
% of the dye of the formula (116)
% of dye mixture B

% of the dye of the formula (115)
% of the dye of the formula (116)
0 7 % of dye mixture C

.25 % of the dye of the formula (115)
% of the dye of the formula (116)
1 % of dye mixture A

.29
.13
.13
.18
.18
7

.18 % of the dye of the formula (115)

.18 % of the dye of the formula (116)

.07 % of dye mixture G

.25 % of the dye of the formula (115)
3 % of dye mixwre H

.29 % of the dye of the formula (115)

.1

.13 % of dye mixture I -

.18 % of the dye of the formula (115)
.18 % of the dye of the formula (116)
.08 % of dye mixture K

% of the dye of the formula (115)
% of the dye of the formula (116)
0.075 % of dye mixture L
% of the dye of the formula (115)
.12 % of dye mixture M

9

% of the dye of the formula (116)
% of dye mixture N

OOO QOO OOD ©OOo COO COO COP OO0 PO

.13
.13

.036 % of the dye of the formula (116)
.1

25 % of the dye of the formula (116)

.035 % of the dye of the formula (116)

29 % of the dye of the formula (115) |

reddish brown

6 % of the dye of the formula (116)|olive

nepual brown
reddish brown
olive

reddish brown
olive

neutral brown.
reddish brown
reddish brown
olive

neutral brown
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Table 1: (continued)

Example | Dyes used Shade

185 % of the dye of the formula (115)
18 % of the dye of the formula (1 16) |reddish brown
077 % of dye mixture O

of the dye of the formula (115)
of the dye of the formula (116) {reddish brown
of dye mixture P

15 0.
0.
0.
0.
0.
0.

17 0.25 % of the dye of the formula (115)
0.
0.
0.
0.
0.

16

Siet
RVK

04 % of the dye of the formula (116) {olive
125 % of dye mixture Q _
18 9 % of the dye of the formula aisyy

' 3 % of the dye of the formula (116) |neutral brown
3 % of dye mlxture R

Examples 19 to 53: Example. 2 is'fepeated, except that the 0.12 % of the |
red dye of the formula (116) is replaced by 0.12 % of the red dyes
in@icated in Table 2 below_or_of_the'red dye mixtures in the stated

 compositions. Level brown dyeings are obtained.
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Table 2
Ekample
19 (117)
cl | | |
| SOgH
N(n-C4Hg)s -
SO,.  HoN _
-l
21 . a9
<
- | SOgH
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Table 2: (continued)
Example Dye§ used
Q
soO. H,N
22 2 2 (120)
- |
| SOgH
23 (121) .
24 (122) .
,Cas
25 N, 123
(CH),SO4H . ( )
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Table 2: {(continued)
Example Dyes used
HO,S
? CaHg
.C=N=N N/ - 12
26 N/- \CHZ ( 4)
. : CH,
27 HN 302 N=N (125)
C _
CHz Cl
SO3H
. LHs
- 28 HN — SO, N=N N. : (126)
CHa . ’ :
CHj .
HiC OCH3 . N
Csz .
29 N=N - (127)
' O: C CH20H20803H
OCH3 _ _
NH— SO
SOzH
31 HOSS N=N - (129)
' Csz :
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H4C-CO-HN

SOgH

Table 2: (continued)
Examplel Dyes used
N=N
32 (130)
803H *
N ==N .
33 (131)
_ 803H
34 (132) o
35 (133)




Table 2 : {continued)
Example Dyes used
HoN
. N=N
36 /©_ O (134)
| | . SOgH |
~ HN
37 (135)
38 | (136)
39 Mixture of 20 parts of the dye of the formula (117) and 80 parts of the
_ dye of the formula (11
40 | Mixture of 50 parts of the dye of the formula (1 17) and 50 parts of the
dye of the formula (120)
41 | Mixture of 70 parts of the dye of the formula (117) and 30 parts of the
-dye of the formula (122)
42 | Mixture of 30 parts of the dye of the formula (1 17) and 70 parts of the’
dye of the formula (123) ,
43 | Mixture of 40 parts of the dye of the formula (117) and 60 parts of the
| dye of the formula (126)
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Table 2: (continued)

Example | Dyes used

44 Mixture of 20 parts of the dye of the formula (117) and 80 parts of the
dye of the formula (129)

45 Mixture of 50 parts of the dye of the formula (117) and 50 parts of the

dye of the formula (124)

46 ‘Mixture of 70 parts of the dye of the formula (117) and 30 parts of the
dye of the formula (125)

47 . Mxxture of 30 parts of the dye of the formula (1 17) and 70 parts of the
dye of the formula (121)

48 Mixture of 40 parts of the dye of the formula (1 16) and 60 parts of the

: dye of the formula (121) :

- 49 |- Mixture of 20 parts of the dye of the formula (i 16) and 80 parts of the
 dye of the formula (122)

50 thture of 50 parts of the dye of the formula (116) and 50 parts of the

N dye of the formula (123) :

51 _ Mixture of 70 parts of the dye of the formula a 16) and 30 parts of the
dye of the formula (129)

52 ’ Mlxture of 30 parts of the dye of the formula (1 16) and 70 parts of the
dye of the formula (119)

53 Mixture of 40 parts of the dye of the formula (116) and 60 parts of the
dye of the formula (120)

Examples 54 to 92: Example 2 is repeated, except that the 0.27 % of the
yellow dye of the formula (115) is replaced by 0.27 % of the yellow or
orange dyes indicated in Table 3 below or of dye mixtures in the stated

compositions. Level brown dyeings are obtained.
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Table 3
Example{ Dyes used
,}, N
. H ] . ‘ .
| . OCH2 CH— CHg ' OH |
- | (139) |
e
. 803H -
OCH,CH,OH :
sosu _
oc&-t2 CH— CHa
58 (141)

' OH

SOzH
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Table 3: (continued)
{Example| Dyes used
OCH,CHOH
59 Q—N:N—{} N= -@—OCHg—CHz—-OH (142)
SO4H | :
OCH, -
60 ,—N =N »—N= N—OOCHZ CH-—CHy— CHg
SOH 43
61 "N=N-©'—0H - (144)
SOH | |
62 N=N N= —<3-—ocuzcm3 (145)
SOgH |
ocr-nchzon
63 %s—@n:n N= -<—=_>—ocr;2 CHp— OH
éH (146)
OCH;,
SOgH -
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Table 3: (continued)
Example] Dyes used
OH
| (148)
OCHZ CH— CH3

65

Ho3s—©— =N N= —C>-ocn2 CH— CH,

OCH3 .
1 SOH - |
OCHZCHZOH '
o . (150)
67 '
HO4S N=N N=N OCH,—~ CH,— OH
- OCHs '

68 - N=N -@- N= —@—OCHZCH:; (151)

SOgH

(l)H
'- OCH2 CH— CHg

69 (152)

H03S ‘O N=N N=N CHz'CH3 )

' CHg

70 (153)

soH CHs
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Table 3: (continued)

Example|] Dyes used

. S _
N —@— SOgH
7 Q"H“ | (154)
=N
cfiy

Cl
NH- so2 :
72 SOH  (155)
Q a5
SOgH . _ _

4. N=N —N= N—.—-OCH3 asmn

" 303H
OCH, / -
SOzH
OCH,

CHz-CH3

76 H03$—©— =N ‘G- N= —@—OCHZ—CH—-OH

(159)
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Table 3: (continued)
Example] Dyes used
OH
(160)
OCH,- CH—- CHg
77
O Qoo
HO4S
H,C —
78 161
o |G Ol o
NH-S0,— CHs
0, _ )
80 HOﬁ—O—NH—@»N:NQOH (163)
- . CHg '
81 C 3

(164)
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Table 3: (continued)
Example| Dyes used
Cl
Hri: -0,8 N=N |
' 165
82 SH, y (165)
| cl HeC™ |
eHZ H
SOgH '
83 | Mixture of 20 parts of the dye of the formula (137) and 80 parts of the dye
.| of the formula (115) - o
- 84 | Mixture of 50 parts of the dye of the formula (137) and 50 parts of the dye .|
of the formula (138)
85 | Mixmure of 70 parts of the dye of the formula (137) and 30 parts of the dye -
of the formula (143)
86 | Mixture of 30 parts of the dye of the formula (137) and 70 parts of the dye '
of the formula (144)
87 | Mixture of 40 parts of the dye of the- formula (137) and 60 parts of the dye -
- | of the formula (145) ' '
88 |Mixture of 20 parts of the dye of the formula (137) and 80 parts of the dye'
_ of the formula (151)
89 | Mixture of 50 parts of the dye of the formula (137) and 50 parts of the dye:
of the formula (153)
90 |Mixture of 70 parts of the dye of the formula (137) and 30 parts of the dye
of the formula (156)
‘91 | Mixture of 30 parts of the dye of the formula (137) and 70 parts of the dye
of the formula (161)
92 | Mixture of 40 parts of the dye of the fdmtula (137) and 60 parts of the dye
of the formula (163)
Example 93: 10 parts of a nylon-6.6 fabric (Helanca tricot) are dyed in

500 parts of an aqueous liquor which contains 2 g/l of ammonium acetate

and has been adjusted to pH 5 with acetic acid. The amount of dye

mixture B or D is 0.9 %, on weight of fibre. The dyeing time at 98° is
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30 to 90 minutes. The dyed Helanca is subsequently removed and rinsed
and dried in a conventional manner. Both dye mixtures give blue level
dyeings free of any stripyness due to the material. The shade obtained
with dye mixture B is somewhat greenish, that obtained with dye mixture

D somewhat reddish.

Example 93 is repeated, except that the 0.9 % of dye mixture B oxr D is
replaced by 0.9 % of one of the other blue dye mixtures indicated in
Example 1. A blue dyeing is obtained with a more or less pronounced

*

reddish or greenish tinge.

Exémple 94: lo.partS'of_nyion 6.6 yarn are d&ed in 400 parts oﬁ én-
aqueous liquor which contains 1.5 g/1 of ammonium acetate and is
adjusted to pH 5;5 with acetic acid. The dyes uéed.are 0.27 % of the
dye of the formula (115), 0.12 % of the dye of the formula (116) and
0.13 % of dye mixture E obtained as per. Example le), the percentages
being on we;ght of fibre. The dye bath is heated to 98° in the course
of 30 minutes and maintained at 96° to 98° for 60 minutes. The dyed
yarn is then rémoved and rinsed and dried in a coﬁventional méhner, The

result obtained on the yarn is a neutral brown dyeiﬁg.

On replacing the 0.27 % of thg yellow dye of the formula (115), the

0.12 % of the red dye of the formula (116) and the 0.13 % of the blue
dye mixture E by the dyes indicated in Table 4 below and by dyelmixtures
A, B, C, D and F from Example;l, dyeings are obtained iﬁ the stated
shade. - -
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Example|

Dyes used

Shade

95
96
97
o8
99
100
101
102
| 103
104
105

106

0.
10.
0.

0
0.
0.
0

18 % of the dye of the formula (115)
17 % of the dye of the formula (116)
07 % of the dye mixture F

2

1

5 % of the dye of the formula (115)
036 % of the dye of the formula (116)
24 % of dye mixture D

0.
0.
0.
0.
0.
0.
0.29 % of the dye of the formula (115)
0.13 % of the dye of the formula (116)
0.13 % of dye mixture B _

18 % of the dye of the formula (115)
18 % of the dye of the formula (116)
077 % of dye mixture C

25 % of the dye of the formula (115)
04 % of the dye of the formula (116)
14 % of dye mixture A

4
18 % of the dye of the formula (137)
17 % of the dye of the formula (117)
07 % of dye mixture F-
25

% of the dye of the formula (137)
036 % of the dye of the formula (131)

124 % of dye mixture D

29 % of the dye of the formula (137)
13 % of the dye of the formula (120)
13 % of dye mixture B

0
0
0
0
0
0
0
0
0
0
0
0
0
0

% of the dye of the formula (138)
7 % of dye mixture C _
25 % of the dye of the formula (143)

04 % of the dye of the formula (131)
14 % of dye mixture A

0.

% of the dye of the formula (163)

18
- (1); % of the dye of the formula (133)

0
0. %.o'f dye mixture F

0.25 % of the dye of the formula (165)
0.036 % of the dye of the formula (136)
0.124 % of dye mixture D

.18
(1)? % of the dye of the formula (120)

reddish brown
olive

neutral brown
reddish brown

olive

| reddish brown

olive
ﬁeutral brown
reddlsh brown
qlive |
rgcidish brown

olive
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Furthermore, on using instead of the yellow dye of the formula (115) the

orange dye of the formula
OCHj3
HO3S N=N— N==N OCH3,, 34,

CH;3
or (137) and instead of the red dye of the formula (115) the dyes

indicated in Table 5 together with dye mixtures A, B, C, D, E or F of
Example 1, dyeings are -obtained in the shade stated .in Table 5. . .
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Example

Dyes used

Shade

107

108

109

| 110
111
112

ey
114
11_5
116
17

118

0.27 % of the dye of the formula (138)

0.09 % of the dye of the formula (116) -

0.14 % of dye mixwre E

0.18 % of the dye of the formula (138)
0.11 % of the dye of the formula (116)
0.09 % of dye mixture F

0.25 % of the dye of the formula (138)
0.02 % of the dye of the formula (116)

10.14 % of dye mixture D

027 % of the dye of the formula (138)
0.1 % of the dye of the formula (116)
0.14 % of dye mixture B

0.18 % of the dye of the formula (138)
0.12 % of the dye of the formula (116)
0.09 %.of dye mixture C

.0.25 % of the dye of the formula (138)

0.03 % of the dye of the formula (116)
0.16 % of dye mixture A

027 % of the dye of the formula (137)
0.09 % of the dye of the formula (133)
.14 % of dye mlxture F

.18 % of the dye of the formula (137)
.11 % of the dye of the formula (120)
% of dye mixture D

.09

25 % of the dye of the formula (137)
02 % of the dye of the formula (116)
.14 % of dye mixtwure E
7

.27 % of the dye of the formula (137)
.1 % of the dye of the formula (131)
.14 % of dye mixture B

% of the dye of the formula (125)
.09 % of dye mixture C

.25 % of the dye of the formula (137)
03 % of the dye of the formula (136)
.16 % of dye mixture A

ig % of the dye of the formula (137) -

neutral brown
reddish brown
olive

neutral brown .
reddish brewn '
olive
neutral brown -
reddieh brown
olive

neutra} brown
reddish brown

olive
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Example 119 (carpet exhaust method)

A beam‘dyeing machine {laboratory piece dyeing machine, Model 10 from
Rudolf Then) consists in the main of a horizontal dyeing kier with
cooling jacket, connected to a side tank with its special reverser pump

to form a circulation system.

This dyeing machine is entered with a beam equipped with a nylon-6 loop
pile carpet material 50 cm in width, 135 cm in length and 380 g in.
weight. The side tank contalns 6 11tres of softened water and 60 ml of
2 N sodlum hydroxide solution. On opening the approprlate ‘valves (side -
tank or connection lines, pump/dyeing kier) the liquor flows under its

- own weight from tﬁe-side taﬁk iato the dyeing kier, displaciﬁg;thefair
_through the vent line into- the side tank. When the dyeing_maohineais.
full, about 5 cm of liquor remains in the side tank, and the circulation
pump is then switched on. To check the pH, a bore was introduced into
the pipe line between the dyeing kier -and the side tank. in the flow
dlrectlon to receive a combined glass electrode. During the entire
dyeing process ‘the dyeing liquor is pumped from in to out at a rate of
about 6 litres per minute, the pressure drop belng 0.1 to 2 bar. The.
liguor is heated to 98°, and 7.6 g of an anionic levelling agent which
has affinity for the fibre is introduced into the side tank over 5

minutes in:. the form of a solution in 100 ml of water.

The dyeing temperature is set to 97-98°, and the pH is 10.7. The pH of

a sample taken and cooled to 20° is. 11 9.

2.5 g of the yellow dye of the formula (115) of Example 2 and 1.8 g'of
the blue dye mixture C of Examole 1, both dissolved in 200 ml of hot
water, are then added from a dropping fumnel into the side tank in the
course of 10 minutes. After 30 minutes, a piston burette is used to add
a total of 100 ml of.1 N sulfuric acid at a rate of 5.5 ml per minute

fpr 10 minutes and then at a rate of 2.25 ml per minute for 20 minutes.

' The pPH is 3.8 after a further 10 minutes. The dyebath igs exhausted;
that is, more than 99 % of the dyes has gone onto the fibre. When the
heating is switched off, the dyeing liquor is cooled with indirect
cooling to 60°. During this period, the pH rises to 3.9. The almost

clear liquor is pumped back into the side tank, and the beam is removed.
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The carpet material is unwound, centrifuged and dried. The nylon-6 loop

carpet material has been dyed a green shade which is level in the piece.

Example 120: (carpet printing)
A nylon-6 velour carpet material havlng a weight of 350 to 400 g/m® is
imprégnated with a padding consisting of 988 parts of water, 10 parts of
36° Bé& sodium hydroxi&e solution and 2 parts of a wetting agent, and
squeezed-off on a pad-mangle to a wet pick-up of 80 %.
‘The carpet thus pretreated is spfayed in a pattern througL a nozzle with
a colour paste 9f the followﬁng_compoSition:

942 parts of water, ' | |

50 parts of-thickgner,”

parts of antifoam,

3

3 parts of ‘the yellow dye of the formula (115) of Example 2,
1 part of the red dye of the formula (116) of Example 2 and
1

part of the blue dye mixture B of Example 1.

The thickener used has the following composition:
240 parts of refined naphtha,
50 parts of a water-in-oil emulsifier,
20 parts of an 6il-in—water emulsifier,
- 20 parts of antifoam, - . _
50 parts of a crosslinked éarboxyvinyl polymer having a molecular
weight of about 4,000, 000’ ‘ ' .
70 parts of a linear carboxyv1nyl polymer hav1ng a molecular weight of
~ about 1,000,000 and

550 parts of water adjusted to pH 4.5 with acetic acid.

The material sprayed with the colour paste is then treated with
saturated steam at 101° for 5 minutes to fix the dyes, rinsed,

neutralized, rinsed again and dried.
The result obtained is a velour carpet material beﬁring a brown pattern
which has very crisp contours and exhibits excellent penetration and no’

frosting whatsoever.

On repeating the Example using instead of 1 part of the blue dye mixture

ey o A
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B of Example 1 one part of the blue dye mixture E of Example 1, the
result is a velour carpet material with a brown paftern which has

similar properties.

Example 121: (continuous carpet dyeing)

4.5 parts of the yellow @ye of the formula (115) of Example 2 and 1.5
parts of the blue dye mixture B of Example 1 are dissolved in 100 parts
of water by briefly boiling. This solution is added to a solution .
containing 3 parts of a thickening composition based on carob bean
flouﬁ, 5.0 parts of a_coacer#ating padding assistant baseé on a
condenga;ion product of a higher molecular weight fatty acid with a
hydroxyalkylémine, 2.0 parts of érystalline_monosodiuh.ph§sphaté énd 1.0
part of crystalline disodium phosphate in 500 parts of cold water. The
mixture is then made up to 1000 parts with cold wéter. This liquor,
which haé a pH.of 5.5 to 6.5, is applied at 300 %, on weight of fibre,
.to a nylon-6.6 needle pile-raw carpet at a carpet speed of 8 metres per.
minute. The impregnated carpet passés into a festoon ager where it is

treated with saturated steam at 98-100° for 10 minutes.

Washing in an open width washer leaves a carpet with a uniformly green
‘colour.

" Repeating the Example using instéad of the 4.5 parts of the yellow dye
of the formula (115) and the 1.5 parts of the blue dye mixture B the
'dyes or dye mixtures indicated in Table 6 below~gives uniform dyeings in

the stated shades.
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[Example

Dyes used

Shade

122
123

1124

s
126
=
128
129
.'13'._0 -
131

132

2.7 parts of the dye of the formula (137)
1.2 parts of the dye of the formula (117)
1.3 parts of dye mixture B

2.4 parts of the dye of the formula (137)
2.3 parts of the dye of the formula (120)
1.0 part of dye mixture D

3.0 parts of the dye of the formula (137)
0.4 part of the dye of the formula (131)

.. 1.2 parts ofdye_ mixture F L :
y 27 ﬂﬁrts_of the dye of the fornﬁila (137)
1.2 parts of the dye of the formula (133)

1.3 parts of dye mixture H |
2.4 parts of the dye of the formula (137)

. }2.3 parts of the dye of the formula (133)

1.0 part of dye mixture K

2.7 parts of the dye of the formula (115)
1.2 parts of the dye of the formula (116)
1.3 parts of dye mixture B

| 2.4 parts of the dye of the formula (115)
2.3 parts of the dye of the formula (116)

1.0 part of dye mixture B

3,0 parts of the dye of the formula (115)

0.4 part of the dye of the formula (116)

1.2 parts of dye mixture B
2.7 parts of the dye of the formula (115)

1.2 parts of the dye of the formula (116)

1.3 parts of dye mixture E

2.4 parts of the dye of the formula (115)
2.3 parts of the dye of the formula (116)
1.0 part of dye mixture E

3.0 parts of fhe dye of the formula (115)
0.4 part of the dye of the formula (116)

" 11.2 parts of dye mixture E

neutral brown
reddish brown
olive

neutral brown R

‘reddish brown

neutral brown |

reddish brt;Wn
olive '

néun'al brown
reddish brown

olive
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Example 133: (continuous wool dyeing)

A wool fabrié ig padded with a liquor containing 2.6 parts of the yellow
dye of the formila (115), 5.2 parts of the red dye of the formula (116),
15.7 parts of the blue dye mixture B, 2.0 parts of a thickening
composition based on alginate, 22.0 parts of a coacervating padding
assistant based on a condensation product of a high molecular weight
fatty acid with a hydroxyalkylamine and 8.0 parts of 80 % formic acid in
1000 parts of water, the wet pick-up achieved being 85 %, on weight of
fibre. The wool fabric is then steamed in saturated steam at 98-100°

*

for 15 minutes and washed. A uniform olive dyeing is obtained.

Repeatihg.the Example uéing instead of the 15.7 parté-of,the blue-dye
mixture B 15.7 parts of the blue dye mixture E likewise produces a

uniformly olive-coloured wool cloth.

Example 134: A nylon-6.6 carpet material having a weight of 550 g/m? is
continuously prewetted in an aqueous liquor which contains per litre 1 g
of the addition product of 9 moles of ethylene oxide with 1 mole of
nonylphénol and‘continuously Squeézed off to a.wet pick-up of 45 per

cent by weight.

A foaming apparatus is used to prepare a colour foam from the following

agqueous liquor:

.7 g/1 of the yellow dyg of the-formulé (115),.,
.05 g/1 of the red dye of the formula -(116),
.4 g/1 of the blue dye mixture B,

o O O O

.7 g/1 of the addition product of 5 moles of ethylene oxide and 5 moles
of propylene oxide with 1 mole of C;,,, fatty alcohol (e.g.
lauryl alcohol),

1.25 g/l of the ammpnium salt of the acid sulfuric ester of the addition

' product of 2 moles of ethylene oxide with 1 mole of
nonyiphenol, |

1 g/1 of sédium acetate and

acetic acid to adjust the iiquor to a pH of 5.8.

The degree of foaming is 1:8.

The half-life of the foam is 5 minutes.
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This foam is then applied from a foam vessel equipped with an adjustable
doctor blade for setting the desired foam thickness, via an applicator
roll and a slide:to the pile side of the carpet passing through the
dyeing range. The carpet speed is 8m/minute. The height of the foam

layer is 7 mm. The colour foam add-on is 150 %.

The carpet then passes through a vacuum passage in which the foam layer
is partially sucked into'the carpet from the back under a vacuum of 0.1
bar, which somewhat reduces the height of the foam layer. The carpet
then passes via a transport'roli towards a steamer; along‘the way,
before the éteamgr.is ieached, the foam layer on the carpet’ _
.disintejrates. in the-steémer the éarpét.is treated_wi#h“saturated _
steam at 98°C for 4 minutes. The carpet is then sprayed dbwn with water

of 80°C, hydroextracted and dried at 100°C on a sieve drum dryer.

The result obtained is am olive, level, non-stripy carpet dyeing showing
excellent penetration from the top of the pile to the base of the

carpet.

'Repeating the Example using instead of the 0.4 g/l of the blue dye
mixture B 0.4 g/1 of the blue dye mixture D likewise produces an olive,

level, non-stripy dyeing on the carpet.
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patent claimg (for all designated Contracting States with the exception

. of Spain)

1. A dye mixture containing a dye of the formula

0  NH

(1)

and a dye of the formula

(2),

wheré R is cyclohexyl oi phenyl, which may each be substituted by C,-
Cc,alkyl, acetylémino, N-Cfihaikyiacéty;amino, benzoylamino, ureido or by
phenylsulfonylamino or phenylsul fonyloxy which may eagh be substituted'.
in.thé phenyl ring;b§.cf4;alky1; -

2. A dye mixture according to claim.l, containing a dye of the formula.
(1) and a dye of the formula (2) where R is cyciohexyl, phenyl,
2—methy1phenyl,'2L4,6-tfimethy1phenyl, 3- or 4-acetylaminophenyl,
3;acety1amino-4-methylphenyl, 4-(N-methylacetylamino)phenyl,

- 3-ureidophenyl, 4-benzoylaminophenyl, 3—phenylsﬁlfonylaminbphenyl,
_ngmethyl-s-(4'-methylphenylsulfony;amino)phenyl or 4-(4’-methylphenyl-
_sulfonyioxy)phen?l. . . .

3. A dye mixture according to eithér of claims 1 and 2, containing a dye

of the formula (1) and a dye of the formula
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SO4H

(3)

JNHCOCH;

4. A dye mixture according to any one of claims 1to 3, whereln the

._.ratlo of the dyes of the formulae (1) and (2) or (1) and (3) is from
95:5 to 5:95, in particular from 80:20 to 20:80, preferably from 60:40
to 40:60. '

5. A process for. dyeing and printing natural and synthetic polyamide
(_/ " materials w1th a dye mixture, which comprises u51ng a -dye ‘mixture

accordlng to any one of claims 1 to 4.

6. A process for dyeing and printing natural and synthetic polyamide
materials using the dye mixture according to any one of claims 1 to 4 in

combination with other dyes.

7. A process accordlng to claim 6 for trlchromatlc dyeing or prlntlng,
wherein a dye mlxture accordlng to any one of clalms 1to4 is used in
combination with at least one red-dye;ng dye and at least one yellow- or

orange-dyeing dye.

8. A process according to claim 7 for trichromatic dyeing or printing,
wherein a dye mlxture according to any one of claims 1 to 4 is used in
combination with at least one red-dyeing dye of the formula (6), (7) or

(8):

(6),
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where R, is substituted or unsubstituted C,-Csalkyl, halogen, phenyl- or
phenoxy-sulfonyl which may be substituted in the phenyl ring by C,-
Cc,alkyl, cyclohéi:yloxycarbonylamino, C,-C,alkanoylamino, benzoylamino
which may be substituted in the phenyl ring by halogen, l-azacyclo

R4
heptane-N—sﬁlfbnyl or -SO,N , where R, is C,-Cgalkyl or umsubstituted
| \Rs |
or CI-C.a;I.kyl-subst_ituted phenyl or cyclohexyl and R; is hydrogen or C,-
C,alkyl, R, is hydrogen, halogen, C,-Csalkyl or C,-C,alkanqylamino, and R,

is hydrogen or halogen,

D fN-‘.—N | n,
Ry .
“Rg
U/ where D is substituted or unsubs'titu.ted phenyl, thiophenyl or

benzo_t:hi.azc_lyl'.,"R6 is cl-csélkyl,' R, is substituted or _-unsu_bs_tituted
C;-Cealkyl and R, is hydrogen or c,-C,alkyl, or ' '

) mas =
. | ™ SO3H
" .-. .M . - . .

where R, is CI-C.alkyl_, and in combination with at least one yellow- or

orange-dyeing dye of the formula (9), (10), (11), (12) or (13):

®Rih2 R, (9),

SO3H)g.1

where R,, is hydrogen, €, ,alkyl, C,,alkoxy, halogen, C;_4a1kanoyiamino or a
substitutéd or unsubstituted arylsulfonyl, aryloxy or arylcarbonyl
radical, R,, is hydrogen, halogen, a substituted or unsubstituted alkyl,
é.ryloxy or aryloxysulfonyl radical or é radical of the formula

[ERe™
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Ry
-SO,N or —CON/ + Ry, is a substituted or
15 Rys
unsubstituted alkyl or aryl radical, R,; is hydrogen or alkyl and R,, and
R,; are independently of each other hydrogen or a substituted or

unsubstituted aikyl, cycloalkyl or aryl radical,

where B,, B, and E, are each hydrogen, Cy,.alkyl, C,,alkoxy or
' ¢, hydroxyalkoxy and X is straight-chain or branched Ci.4alkyl or
straight-chain or branched cmhydroxyalkyl; '

{11)

_ ' . N
Dy - @313
CHj .
Dy : -
where D, is sulfo or has the. meaning. definéd for R,;, in the formula (9),
D, has the meaning defined for Rn in the formula (9), (D;),, is 1-3
.substituénts D',., and D, is hydrogen, halogen, C, ,alkyl, CHalkoxy'or
sulfo, '

(12),

where the benzene rings I, II and III may be substituted, oxr
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(13),

/IV\ NH N=N ORy6

where the benzene rings IV, V and VI may be substituted and R, is

hydrogen or arylsulfonyl.

9. A process according to either of claims 7 and 8 for trichromatic
dyeing or printing, wherein use is made of at least one red-dyeing dye
of the formula (6), (7) or (8), in a dye of the formula (6) R, being
trifluoromethyl, chlorihe, acetylamino, -SO,N(n-CH,),, phéhoxysulfonyl,
.phenylsulfonyl,.1;azacycloheptane-N-sulfonyl, cyclohexyloxycarbonyl -
amino; benzoylémino which.ﬁay be substi;utequin the phenyl_;ing_bx '
chlorine,'phenYlaminosulfonyl which may be substituted in the phenyl
ring by methyl, cyclohexylaminosulfonyl, N-(C,-C,alkyl)phenyl- or N-(C,-
C;alkyl)cyciohexylaminosulfonyl, R, being hydrogen, me;hyl,.chlorine or
acetylamino ‘and R; being hydrogen or chlorine, and in a dye of the

~ formula (7) D being chloriné-, sulfo-, methylaminosulfonyl-,
ethylaminosulfonyl- or B-sulfoéthylamindsulfonyl-substituted.pheny;,

. methyl-,.methokycarbonyl- or ethoxydarbonyi—substituted thidphenyl or
unsubstituted or methyl-, methoxy- or sulfo-substituted benzothiophenyl,
R¢ being ethyl, Rq'being ethyl, . 8-sulfatoethyl, -(CH,), ;SO H or benzyl,
and R, being hydrogen or methyl, and.in a dye of the formula (8) R, being
methyl. ' : .

10. A process according to-any one of claims 7 to 9 for trichromatic
dyeing or printing, wherein use is'ﬁade of at least one yellow- or

orange-dyeing dye of the formulae

=N
] (SO3H)o.;

"Ryo |
i Ry

Ris

wheré Rﬁ is hydrogen, methyl, chlorine, methoxy, ethoxy, o-methyl-

phenoxy, phenoxy,lacetylamino, phenylsulfonyl, meethylphenylsulfonyl)
p-chlorophenylsulfonyl, naphth&lsulfonyl, p-ﬁethylbenzoyl or p-chloro-
benzoyl, R,, is hydrogen, chlorine, methyl, trifluoromethyl, o-methyl-
phenoxy, o-chlorophenoxy, o-chlorophenoxysulfonyl, -SO.NH,, N-C,..alkyl-

aminosulfonyl, N,N-dimethylaminosulfonyl; N-fB-sulfoethylaminosulfonyl,
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N-o-chlorophenylaminosulfonyl, N-m-trifluoromethylphenylaminosulfonyl

N-ethyl -N-phenylaminosulfonyl, -CONH, or -CON(CH,),, R;, is hydrogen or

chlorine, R,, is methyl or phenyl and R,, is hydrogen, methyl, ethyl or
octyl,

s e e

where A, is hydrogen or methyl, F, is hydrogen or methyl and A, and X, are
each independently of the other hydrogen, methyl, ethyl, B-hydroxyethyl,

B8- hydroxypropyl B-hydroxybutyl or oa- ethyl B-hydroxyethyl, and the sulfo
group is attached in the 3- or 4-position, '

o .
N
. N: . . . (37),
D, N
CHj .

where D, is chlorine or phenylaminosulfonyl, D; is hydrogen or sulfo,

(Dg);.;is 1-3 substituents D,,' and D, is hydrogen, chlorine or sulfo,

OH

. HoC—0 N=N-

CH, (38),

O — SO3H

NO, -
NH N=N-— OH
05 (39),

CHy
NH— S0,—CHj
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NG,

N«—QN:N OH (40) and
HO,S |
CH3
No, |
QM_QM ar=
HO3s” ¥ T - CHs

CHj

11. A process for trichromatic dyeing or printing according to any one
of claims 7 to 10, wherein a dye mixture according to any one of claims

1 to 4 is used together with the-red-dyeing dye of the formula

—-N

&g

and the yellow-dyeing dye of the formula

| - OCHs |
SO5H i :

or the orange-dyeing dye of the formula
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HO;$ N=N N=N OCHj3(36D) ,

12. The use of a dye mixture according to claim 1 for dyeing and
printing. '
13. A_deing or printing preparation which contains a dye mixture

according to any one of claims .1 to 6..

14. The material, in particular a textile material, dyed or printed

according to any one of claims 7 to 9 or 11.

15. A process for preparing a dye mixture according to claim 1, which
comprises reacting 1-amino-4rbromoanthraquinone—z-sulfonic_acid with
_4,5-dimethyl -3-8-hydroxyethylaminosulfonylaniline and a compound of the

formula NH,-R, where R is as defined in claim 1.



