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It is an object of the present invention to provide anthraquinone dyes 

or dye mixtures which are suit~le 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 

characteristics, in particular 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 dye mixture·containing a. 

dye of the formula 

0 

(1) 

0 NH 

and a dye of the formula 

0 NH-R 

where R is cyclohexyl or phenyl, which may each be substituted by 

c1 -c.alkyl, acetylamino, N-C1 -C4alkylacetylamino, benzoylamino, ureido or 

by phenylsulfonylamino or phenylsulfonyloxy which may each be 

substituted in the phenyi ring by C1 -C4alkyl. 

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 Ci-C4alkyl 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-C1-C4alkylacetylamino 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-trimethylphenyl, 3- or 4-.acetylaminophenyl, 

3-acetylamino-4-methylphenyl, 4-(N-methylacetylamino)phenyl, 3-ureido­

phenyl, 4-benzoylaminophenyl, 3-phenylsulfonylaminophenyl, 2-methyl-
~ 

s-(4•-methylphenylsulfonylamino)phenyl or 4-(4'-methylphenylsulfonyl-

oxy)phenyl. 

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

the formula (1) and a dye of the formula 

0 

(3) 

0 NH~ o}NHCOCHo 

where the_acetyla~ino group is bonded to the benzene ri~g in the 3- or 

4-position • 

. The··particularly preferred dye mixture according to the present 

invention may thus contain a ~ye of. the.formula (1) and a dye of the 

formula 

(4) 

or a dye of the formula (1) and a dye of the formula 
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0 

SOJH 

(5) 

0 

In the dye mixtures according to the present invention, the ratio of the 

dyes of the formulae (1) and (2) or (1) and (3) is preferably 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 fo:i::mulae (1) and (4) and (1) and (5} the 

ratio is particularly preferably from 60:40 to 40:60. 

The anthraquinone dyes 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 formula (1) can be prepared as described in US Patent 

3,778,453_ and the dye of the formula (4) as described in German Patent 

945,643. The dye of the formula (5) can be prepared by a method similar 

to that described.in German Patent 538,310. 

The dye mixture according to the present invention can be prepare~ 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 ~he present ·invention can also be prepared 

by mixed synthesis, for example by reacting 1-amino-4-bromoanthra­

quinone-2-sulfonic acid with 4,5-dimethyl-3-~-hydroxyethylaminosulfonyl­

aniline and a compound of the formula NH2-R, where R is as defined under 

the formula (2). Examples of compounds of the formula NH2 -R are 3- and 

4-acetylaminoaniline. The reaction is carried out for example i~ the 

presence of. water, an 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 naturar 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 ~articular 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 annnonium salts and the salt 

of tr:iethanolamine. 

The dye mixture generally contains further additions such· as sodium 

chloride, dispersants or dextrin. 

The dyeing liquors or print pastes may likewise contain further 

additions, for example wetting agents, antifoa~s, :I,evelling agents or 

agents which affect the properti!'ls 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 mixture of the dyes of the formulae (1) and (2) is suitable in 

particular for "dyeing and printing in combination with other dyes, in 

particular for trichromatic dyeing 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 combination 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 abovementioned 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 combination with at least one red-dyeing dye of 

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

(6) , 

where R1 is substituted or unsubstituted C1 -C8alkyl, halogen, phenyl- or 

phenoxy-sulfonyl whi~h may be substituted in the phenyl ring .by 

C1 -C4alkyl, cyclohexyloxycarbonylamino, C2 -C4alkanoylamino, .benzoylamino 

which may.be substituted in the phenyl ring by halogen,·1-aza~yclo 

heptane-N-sulfonyl or 
/R.t 

-SO:zN' , 
RS 

where R.. is C1 -C8alkyl.or unsubstituted 

or c1 -C4alkyl-substituted phenyl or cyclohexyl and R5 is hydrogen or 

C1 -C8alkyl, ~ is hydrogen, halogen, C1 -C8alkyl or C2 -:C4alkanoylamino, and 

R3 is hydrogen or halogen, 

(7) , 

where D is substituted or unsubstituted phenyl, thiophenyl or 
. . 

benzothiazolyl, ~ is C1 -C8alkyl, R., is substituted or unsubstituted 

C1 -C8alkyl and. R8 is hydrogen or C1 -C4alkyl, or 
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0-NH~S~N=N~OH · ~ .~SO]H 
Rg 

(8) , 

where R9 is C1 -C4alkyl, and in combination with at least one yellow- or 

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

~ 

. (9) I 

where Rio is hydrogen, C1 _4alkyl, C1 _4alkoxy, halogen, C2 _4alkanoylamino or a 

substituted or unsubstituted arylsulfonyl, aryloxy or arylcarbonyl 

radical, R11 is hydrogen; halogen, a substituted or unsubstituted alkyl, 

aryloxy or aryloxysulfonyl radical or a radical of the formula 

or. , Ri2 is a substituted or 

tlnsubstitutedalkyl or aryl radical, R13 is hydrogen or alkyJ,._an,d R14 and 

Ris are·. independently of each other hydrogen or a substituted or 

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

(9) preferably ~ontaining only one radical R10 , 

E1 

N=N A (10), 

~0-X 

where B1 , B2 and Ei are each hydrogen, C1 _4alkyl, C1 _4alkoxy or 

C2-chydroxyalk0Xy and X is straight-chain or branched Ci._4alkyl or 

straight-chain· or branched C2_4hydroxyalkyl, 

(11) 
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where D1 is sulfo or has the meaning defined for R10 in the formula ( 9) , 

D2 has the meaning defined for Ri1 in the formula (9), (D3 ) 1 _3 is 1-3 

substituents D3 , · and D3 is hydrogen, halogen, C1 _4alkyl, C1 _4alkoxy or 

sulfo, 

OH 

0-N=N 
(12) I 

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

N~ 

·0--0N=N-0-0R16 (13), 

where the· benzene rings IV; V and VI may be· substituted.and R16 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. 

C1 -CaAlkyl R11 R2 , R. or R5 in the formula (6) and R6 or ·R7 in the formula 
.. 

-(7) is independently of the others for exampl,e inethyl, ethyl, prop~rl, 

isopropyl, butyl, sec-butyl, tert-butyl, isobutyl, pentyl, .hexyl, heptyl 

or octyl~ Preferably, Ri, ~. R4 , R5 , R:6 and R., are each C1~C4alkyl. 

A c1 -C8alkyl R1 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 C1-C8alkyl R7 in the formula (7) can be substituted for example by 

sulfo, sulfate or phenyl. Examples are benzyl, P-sulfoethyl, y-sulfo­

propyl and P-sulfatoethyl. 

A halogen R1 , ~ or Ri in the formula (6) is independently of the others 

for example fluorine, bromine or in particular chlorine. 
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A benzoylamino Ri in the formula (6) can be substituted in the phenyl 

ring by halogen, e.g. fluorine, bromine or in particular chlorine. 

A phenyl or cyclohexyl radical R. and a phenylsulfonyl or phenoxysulf onyl 

Ri can be substituted by c1 -c,alkyl, e.g. methyl, ethyl, propyl, 

isopropyl, butyl, sec-butyl, tert-butyl or isobutyl, but in particular 

methyl. 

A c1 -c,alkyl R8 in the formula (7) or R9 in the formula (8) is 
• 

independently of the other for example methyl, ethyl, propyl, isopropyl, 

butyl, sec-butyl, tert-b~tyl or isobutyl, but in particular methyl. 

A c2 -c4alkanoylamino R1 or R2 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, c1 -c,alkyl, such as methyl, ethyl, propyl, 

isopropyl, butyl, s_ec-butyl, tert-butyl or isobutyl, c 1 -c,alkoxy, for 

example methoxy, ethoxy, propoxy or butoxy, c1 -c,alkoxycarbonyl, for 

example methoxycarbonyl or ethoxycarbonyl, sulfo or unsubstituted or 

sulfa-substituted (in the alkyl moiety) C1 -C4alkylaminosulfonyl e.g. 

methylaminosulfonyl, ethylaminosulfonyl or P-sulfoethyla~inosulfonyl. 

A C1 _,alkyl R10 in the dye of the formula (9) and c1_,alkyls D1 and D3 in 

. the dye of. the formula (11) are each methyl; ethy~, n-propyl, isc;>propyl,· 

n-butyl, sec-butyl, isobutyl or tert-butyl. 

A c1 _,alkoxy Rio in the dye of the formula (9) and c1 _,alkoxies D1 and D3 in 

the dye.of the formula (11) are each methoxy, ethoxy, n-propoxy, 

isopropoxy, n-butoxy, sec-butoxy, isobutoxy or tert-butoxy. 

A C2-4alkanoylamino Rio in the dye of the formula ( 9) and a 

. C2_,alkanoylamino D1 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 R10 in. the dye of the formula '(9) or D1 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 C1 _4alkyl, such as methyl 

or ethyl, C1_4alkoxy, 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 Rio or Ri1 in the dye ·of the formula ( 9} or D1 , D2 or D3 in the dye 

of the fo~ula (11} is for example fluorine, chlorine or bromine . 

.. 
In a substituted or unsubstituted aryloxy or aryloxysulfonyl radical R11 

in the dye of the formula (9) or D2 in the dye of the formula ·c11), aryl 

is a radical of the benzene or naphthalene series: which.may be further 

substituted, for example ·by C1 _4alkyl, such as methyl or ethyl, C1 _4alkoxy, 

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 alkyl rad1cals R11 , R12 , Ri4 and R15 in the dye 

of the formula (9} and D2 in the dye of the formula (11) are each 

independently of the others preferably straight-chain or branched 

C1 _12alkyl, in particular C1 _4alkyl, which may be further substituted, for 

example by halogen, such as fluorine, chlorine or bromine, hydroxyl, 

cyano, C1 _4alkoxy, such . as methoxy · or ethoxy, or alkanoyl of 1 to 6 carbon 

atoms, such as acetyl or propionyl, or benzoyl. An alkyl radical R12 or 

R14 can also be substituted by sulfo. Examples of alkyl Ri1 , R12 , R14 and 

R15 are: methyl,. ethyl, propyl, isopropyl, butyl, sec-butyl, tert-butyl, 

isobutyl and trifluoromethyl. 

Substituted or unsubstituted aryls R12 , R14 and Ris in the dye of the 

formula (9) -each preferably belong independently of the others to the 

benzene or naphthalene series and may be further substituted, for 

example by C1 • 4alkyl, such as methyl, C1 _4alkoxy, such· as methoxy or 

ethoxy, halogen, such as fluorine, chlorine or bromine, trifluoromethyl, 

alkanoylamino of 1 to 6 carbon atoms, such· as acetylamino, hydroxyl or 

carboxyl .. Aryl R3 can also be substituted by sulfo. In particular, aryl 

R12, R14 or R15 is phenyl which may be substituted by methyl, 

trifluoromethyl or chlorine. 
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An alkyl Ri3 in the dye of the formula (9) is preferably straight-chain 

or branched c1 _12alkyl, in particular C1 _8alkyl. Examples are: methyl, 

ethyl, propyl, i'sopropyl, butyl, sec-butyl, tert-butyl, isobutyl, 

1-pentyl, 3-pentyl, 1-heptyl, 3-heptyl and 1-octyl. 

Substituted or unsubstituted cycloalkyls Ri4 and R15 are preferably each, 

independently of the other, cycloalkyl having s-, 6- or 7-membered rings 

which may ~e further substituted, for example by C1_4alkyl, such as 

methyl. Cyclohexyl in particular comes into consideration . .. 

Alkyls B1 , B2 , E1 and X in the formula (10) are each independently of the 

others straight'-chain or branched alkyl, e; g. methyl, ethyl, propyl, . 

isopropyl, butyl, sec-butyl, isobutyl or tert-butyl. 

Alkoxy B1 , B2 or E1 in the formula (10) is for example methoxy, ethoxy, 

p~opoxy, isopropoxy, butoxy, sec-butoxy, isobutoxy or tert-butoxy. 

Hydroxyalkox}r B11 B2 or Ei in the formula (10) is straight-chain or 

branched hydroxyalkyl, for example P-hydroX}'ethoxy, P-hydroxypropox}', 

P-hydroxybutoxy or a-ethyl-~-hydroxyethoxy. 

A hyd~oxyalkyl ~ in the formula (10) is straight-cha~n or branched 

hydroxyalkyl, for example P-hydroxyethyl,. p-hydroxypropyl, P-hydroxy­

butyl or a-ethyl-P-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 B, preferably 1 to 4, carbon atoms, e.g. methyl, ethyl, propyl, iso­

propyl, butyl, isobutyl, sec-butyl, tert-butyl, hexyl or octyl, which 

may each be substituted by sulfo or sulfate, alkoxy groups of 1 to B 

carbon atoms, in particular 1 to 4 carbon atoms, e.g. methoxy, ethoxy, 

propoxy, isopropoxy or butoxy, which may each.be substituted in the 

alkyl radical by sulfo or sulfate, acylamino groups such as alkanoyl'­

amino groups of 2 to 8 carbon atoms and alkoxycarbonylamino groups of 2 

to 8 carbon atoms, e.g. acetylamino1 propionylamino, methoxycarbonyl­

amino or ethoxycarbonylamino, alkanoyl groups of 2 to 8, preferably 2 to 

4, carbon atoms, e.g. acetyl, propionyl, butyryl or isobutyryl, 

Cs-C,cycloalkylcarbonyl, e.g. cyclohexylcarbonyl, C5-C,cycloalkylcarbonyl 

!": 
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which is substituted in the cycloalkyl ring by C1-C4alkyl, such as 

methyl, ethyl, propyl or butyl, by halogen, e.g. fluorine, chlorine or 

bromine, or by s'ulfo or sulfato, benzoyl, benzoyl which is substituted 

in the phenyl ring by C1-C4alkyl, 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 

C1 -C4alkyl, halogen, sulfo or sul.fato, benzoylamino, amino, mono- or 

dialkylamino of 1 to 8 carbon atoms in the alkyl,.moiety, phenylamino, 

alkoxycarbonyl of 1 to 8 carbon atoins in the alkoxy moiety, C5 -C7cyclo-. 
alkylaminosulfonyl, nitro, cyano, trifluoromethyl, halogen, such as 

fluorine, bromine or in particular chlorine, sulfamoyl, sulfamoyl which 

is monosubstituted or di.substituted on the nitrogen by C1 -C4alkyl, 

C5-C7cycloalkyl or phenyl, carbamoyl, ureido, hydroxyl, C1-C8alkyl­

sulfonyl, C1 -C8alkylaminosulfonyl, C1-C4alkylsulfonylaminosulfonyl, 

phenylsulfonyl which may be substituted in the phenyl ring by C1 -C4alkyl, 

halogen, e.g. fluorine, chlorine or bromine, sulfo or sulfate, carboxyl, 

sulfomethyl, sulfo, sulfate, thiosulfato, and also phenyl, naphthyi, 

phenoxy, phenoxysulfonyl and phenylaminosulfonyl, which phenyl or 

naphthyl radicals may each be further substituted by the abovementioned 

substituents. 

An ,arylsulfonyl Ri6 in· the formula (13) is in partipular a phenylsulfonyl 

which may be substituted as indicated above for the benzene rings I to 

VI. 

In the trichromatiq dyeing or printing process according to the presen~ 

invention, preference is gi~en to using at least one red-dyeing dye of 

the formilla (6), (7) or (8), .in a dye of the formula (6) R1 being 

trifluoromethyl, chlorine, acetylamino, -SOiN(n-C4H9 ) 2 , phenoxysulfonyl, 

phenylsulfonyl, 1-azacycl~heptane-N-sulfonyl, cyclohexyloxycarbonyl­

amino, benzoylamino which may be substituted in the phenyl ring by 

chlorine~ phenylaminosulfonyi which may be substituted in the phenyl 

ring by methyl,· cyclohexylaminosulfonyl, N- (C1 -c2aikyl)phenyl- or 

N-(C1 -C2alkyl)cyclohexylaminosulfonyl, ~being hydrogen, methyl, chlorine 

or acetylamino and ~ being hydrogen or chlorine, and in a dye of the 

formula (7) D being chlorine-, sulfo-, methylaminosulfonyl-, 

etbylaminosulfonyl- or P-sulfoetbylaminosulfonyl-substituted phenyl, 

methyl-, methoxycarbonyl- or ethoxycarbonyl-substituted thiophenyl or 

;:I· 
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unsubstituted or methyl-, methoxy- or sulfa-substituted benzothiophenyl, 

R
6 

being ethyl, R, being ethyl, ti-sulfatoethyl, - {CH2 >T-JS03 H or benzyl, 

and R
8 

being hydrogen or methyl, and in a dye of the formula ( 8) R9 being 

methyl. 

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

(14) I 

o-N=N 
(Cl) HO 

1-3 

(15) I 

SO]H 

(16) I 
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SD]H 

(18) I. 

SD]H 

(19)_ I 

SO)H 

CO:H]oOCHYi . . . ~ (20), 

~ .;.._ N-o· ' N~ (CH2>-S~H C-N- ~ . N~ - . 

CH3 

(17) I 
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(21) I 

Cl 

HN-
• 
CH2 • 

(22), 

~ Cl • 
SO]H 

Cl 

(23) I 

(24) I 

OH 

0-
NH-SC>i~N=N 

-~ 
CH3 

SO]H 
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(27) I 

'---'' 

(28) I 

SO)H 
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saro-Q 

N=N 

SO]H 

~N=N ,,v .. 
H

3
C-CO-HN ~ . . HO .. 

N=N 
. 

NH HO 
I 

10 !:\ 
o~ 

(30) I 

(31) I 

(32) I 

(33) and 

SOJH 
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(34). 

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 

(~H>o-1 
(35) , 

where R17 is hydrogen, methyl, chlorine, methoxy, .ethoxy, o-methyl­

phenoxy, phenoxy, acetylamino, phenylsulfonyl, p-methylphenylsulfonyl, 

p-chlorophenylsulfonyl, naphthylsulfonyl, p-methylbenzoyl or p-chloro­

benzoyl, R18 is hydrogen, chlorine, methyl,.trifluoromethyl, a-methyl~ 

phenoxy, o-chlorophenoxy, o-chlorophenoxysulfonyl, -S02NH2 , N-C1 _2alkyl-_ 

aminosulfonyl, N,N-dimethylaminosulfonyl, N-P-sulfoethylaminosulfonyl, 

N-methyl-N-P-hydroxyethylaminosulfonyl, -. N-methyl-N-cyclohexylamino­

sulfonyl, N-phenylaminosulf_onyl, N-o-:methylphenylaminosulfonyl, 

N-o-chlorophenylaminosulfonyl, N-m-trifluoromethylphenylaminosulfonyl, 

N-ethyl-N-phenylaminosulfonyl, -CONH2 or -CON(C~) 2 , R19 is hydrogen or 

chlorine, ~o is methyl or phenyl and R21 is hydrogen, methyl., ethyl or 

octyl, 

F\._N=N 
H~S~ 

N=N 0 -xi (36), 

where Ai is hydrogen or methyl, F1 is hydrogen or methyl and ~ and X1 are 

each independently of the other hydrogen, methyl, ethyl, P-hydroxyethyl, 

P-hydroxypropyl, P-hydroxybutyl or a-ethyl-P-hydroxyethyl, _and the sulfo 

group is attached in the 3- or 4-position, 
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.. O>-N--Q' 
D4 l.\-~! (37)' 

~ CH CD6>t-3 
D 3 s . 

where D4 is chlorine or p.henylaminosulfonyl, D5 is hydrogen or sulfo, 

(D,) 
1

_
3
is 1-3 substituents D,, and D, is hydrogen, chlorine or sulfo, 

OH 

H2c-o-O-' N=N 
I - (38) 

12 
0-SO]H 

(39), 

NC>i . . . 

. . r<. -~N=N-o-· ' OH HOJSXJ-~ · 
(4.0) and 

N~ 

r{ -NH___/\_N=N-Q-' ' . o-s~41} -HOJSXJ-~ ~CllJ 
CH3 
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Preferred yellow- or orange-dyeing dyes of the formula (36) are for 

example the following dyes: 

OH 

I 
OCH2-CH-CH3 

OH 

P-N=N N=N (_) oc&r-L~ (36a) 

SO]H CH3 

OCH:zCH20H 

. . . 
(36b) 

P-N=N N=N ( ) OCH,--~OH 
SO]H CH3 

OH 

I ;.; 

OCH2-CH-CH3 
OH 

P-N=N N=N < ) oc&r-1-a!J (36c) 

SO:JH 

OCH~H20H 

p-N N N=N < ) . OCH,--CH2-0H (36d) 

SO:JH 

OCH3 
OH 

0-N=N -0 I N=N OCHz-CH-CHrCH3 (36e) 

SO]H CH3 
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N=N-0-0H (36f) 

(36g) 

OCH2CH20H 

ffO:lS-0-N=N N=N -0-0Cffr-CHz-Oll ( 36h) 

N=N OH (36i) 

OH 
I 

ffO:lS-O-N=N-P-::O-OCHJ:_CH3 (36j) 
CH3 
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N=N 

(36m) 

OH 

·1 
OCHrCH-CH3 

~ (36n) 

·N=N~OCH:z-CH3 

(36o) 

N=N (_) 0CHJ 
. (36p) 
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N=N-0-0Cll] (36q) 

OH 
I 

OCH2-CH-CH3 
· OH 

-0-. I· 
N=N OCHrCH2 (36t} • 

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

example the following dyes: 

(31a), 
: ~-
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p-. ~O N r-\.__SO]H 

N=N I~ 
-N 

CH3 . 
Cl 

o---~ .. o 

. . .. h N="" ->-, 
~~N 

CH3 

Cl 

SO:JH 

Cl 

(37b) 

(37c} or 

(37d} . 

Preference is further given to the yellow-dyeing dye of the formula 
C1 

HN~S 

I . 
CH2 Cl I . 
CH2 

I 

(35a). 

N 

I 
H 

SO]H 
Particularly pre~erred yellow- or orange-dyeing dyes are the dyes of the 

formulae 

0-SOi 
(42} 
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(36o) and 

N=N ( ) ~3 (36p) . 

Very particular preference is given in the trichromatic dyeing or 

printing process according 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-dyeing dye of the formula (6), (7) or (B), in a dye of the 

formula (6) R1 being trifluoromethyl,· chlorine, acetylamino, -S02N(n-C4 -

H9) 2, phenoxysulfonyl, phenylsulfonyl, 1-azacycloheptane-N-sulfonyl, 

cyclohexyloxycarbonylamino, benzoylamino which may be substituted in the 

phenyl ring by chlorine, phenylaminosulfonyl which.may be substituted in 

the phenyl ring by methyl, cyclohexylaminosulfonyl, N-(C1 -C2alkyl)phenyl-

- or N- (C1 -C2alkyl)cyclohexylaminosulfonyl, R2 being hydrogen, methyl, 

chlorine or acetylamino, and R> being hydrogen or chiorine, and in a dye 

of the formula (7), ~being chlorine-, sulfo-, methylaminosulfonyl-, 

ethylaminosulfonyl- or ~~sulfoethylaminosulfonyl-substituted phenyl, 

methyl-, methoxycar~onyl- or ethoxycarbonyl-substituted thiophenyl or 

unsubstituted or methyl-, methoxy- or sulfo-substituted benzothiophenyl, 

R, being ethyl, R7 being ethyl, ~-sulfatoethyl, - (CH2}r-r- S03 ·H or 

benzyl, and R8 being hydrogen or methyl, and in a dye of the formula (8} 

R9 being methyl, and in combination with at least one yellow- or orange­

dyeing dye of the formula (35), (36).,· (37), (38) 1 (39), (40) or (41), 

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

(29) 

and the yellow-dyeing dye of t>he formula 

OCH3 

N=N (_) ~ (36o) 

S03H 

or the orange-dyeing dye of the formula 

. OCH3 

H¥ (_) N=N N=N < ) ~(36p), 
CH3. 

the mixture of ~yes 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 anunonium 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 the present 

invention can be a~plied ~o the usual dyeing .and printing methods. ~he 

dyeing liquors or print with pastes may contain further additives,. 

besides water and the dyes, for example wetting agents, antifoams, 

levelling agents or agents which affect the propertie~ 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 continuous dyeing 

processes or batchwise or continuous foam dyeing processes. 

The dyes used.in the process according to the present invention are· 

notable in trichromatic dyeing _or printing for uniform colour build-up, 

good dyeing characteristics, good shade constancy over a wide 

ccmcentration range, good fastness prop~rtie~ 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 synthetic 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 synthetic 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 fabric 

and in particular in the form of carpet. 
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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 
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0 NH2 

SO:JH 

# (105) I 

0 ~· 

0 NH2 

~ 
SO:JH 

I : o 
.. 

(106) I 

\.._.; ~ . II . 
0 ~~c-Q 
0 NH2 

SO:JH 

# (107) I 

\._.; NH-p 0 

CH3 

0 NH2 

SOJH (108) I 

# 

c;> -Oo-s-0-~ 
0 NH2 

SOJH 
(109), 

~ 

0 ~CH3 
NH-CO-CH3 
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(110)' 

0 

~ SOJH 

1 · . . ~ . NH-:-ser-Q-CH, 
0. ~· .•.. (111), 

CH3 

0 

0 

~ SOJH #-0. NH-S-0' 
NH f ' -

-· 

(112) ' 

(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 fo~la (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 formlila (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 fortr\Ula (105), producing ·100 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 (l.08), 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 formula (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 (11.1), 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 (l.01) and 20.4 parts of the.dye 

of the formula (11.2), producing l.00 parts of a mixture which hereinafter 

will be. referred to as dye mixture P; 

q) 26.6 parts of the dye· of the formula (101) and 73·.4 parts ~f the dye 

of the formula (113), producing 100 parts of a mixture whi~h 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. 

Exami:>le 2: 10 parts of a nylon-6.6 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 

P-N=Joi-d-N=N-O-OCH3 (US)' 
SOJH 

0.12 % of ·the red dye of the formula 

(116) 

and 0.13 % of the blue dye mixture E obtained as per Example le), the 

percentages being on weight of fibre. The dyeing time at 60 to 98° is 

30 to 90 minutes. The dyed Helanca is then removed 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 stripjllless 

due to the material. 

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

yellow dye_ of the formula (115), the o .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. Completely level dyeings are obtained 

in the stated shade. 



.. 

. ., 
; - 33 -

Table 1: 

. 
Example Dyes used Shade 

3 0.18 % of the dye of the formula ( 115) 
0.17 % of the dye of the formula (116) reddish brown 
0.07 % of dye mixture F 

4 0.25 % of the dye of the fonnula (115) 
0.036 % of the dye of the formula (116) olive 
0.124 % of dye mixture D . .. 

5 0.29 % of the dye of the formula (115) 
0~13 % of the dye of the formula (116) neutral brown 
0.13 % of ~ye mixture B 

6 0.18 % of the dye of the fonnula (115) 
0.18 % of the dye of the fonnula (116) 
0.077 % of dye mixture C 

reddish brown 

7 0.25 % of the dye of the formula ( 115) 
0.04 % of the dye of the formula (116) olive 
0.14 % of dye mixture A 

·8 0.18 %.of the dye of the fonnula·(115) 
0.18 % of the dye ofthe fonnula (116) reddish brown 
0.07 % of dye mixture G 

9 0.25 % of the.dye of the formula (115) 
0.036 % of the dye of the fonnula (116) olive 
0.13 % of dye mixture H 

10 0.29 % of the dye of the formula (115) 
0.125 % of the dye of the formula (116) neutral brown 

... . 0.13 % of dye mixture I · 

11 0.18 % of the dye of the formula (115) 
0.18 % of the dye of the formula (116) reddish brown 
0.08 % of dye mixture K 

12 0.18 % of the dye of the fonnula (115) 
0.17 % of the dye of the fonnula ( 116) reddish brown 
0.075 % of dye mixture L 

13· 0.25 % of the dye of~e formula (115) 
0.035 % of the dye of the fonnula (116) olive 
o~ 12 % of dye mixture M 

14 0.29. % of the dye of the formula (115) 
0.13 % of the dye of the fonnula (116) neutral brown 
O~ 13 % of dye mixture N 
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Table 1: (continued) 

Example Dyes used Shade 

15 0.185 % of the dye of the fonnula (115; 
0.18 % of the dye of the fonnula (116) reddish brown 
0.077 % of dye mixture 0 

16 0.18 % of the dye of the formula (115) 
0.17 % of the dye of the fonnula (116) reddish brown 
0.07 % of dye mixture P 

17 0.25 % of the dye of the formula (115) 
0.04 % of the dye of the fonnula (116) olive 
0.125 .% of dye mixture Q 

... 

18 0.29 % of the dye of the fomiula (115) 
0.13 % of the dye of the fonnula (116) neuttal brown 
0.13 % of dye mixture R 

Examples 19 to 53: Example 2 is repeated, except that the 0.12 t of the 

\..._.;· red dye of the formula (116) is replaced by 0.12 t of the red dyes 

indicated in Table 2 below or of the red dye mixtures in the s~ated 
. . . . . 

. compositions. Level broWn. dyeings are obtained. 
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Table 2 

Example Dyes' used 

0 
19 

N-CH2CH3 
1 • H2N 

- 6-SOa N=N 
. 

HO 

(117) 

Cl 

N=N 

20 (l18) 

HO 

21 

N(n ... C4H9)2 

I H2N S02-

6-N ~: (119) . 

. '·/·,. 
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~~c:on~t~in:u:ed~)~~~~~~~~~~~~~---
Tab le 2 : 

---1 

Dye~ used 

(120) 

' . ..._,, 

(121) 

(122) -

25 
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Table 2: (continued) 

Example Dyes used 

26 

27 

28 

29 

·30 

31 
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(124) 

(125) 

(126) 

. (127) 

OH 

(128) 

(129) 
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Table 2: (continued} 

Ex ample Dyes used 

0-N=~ (130) 32 

HO 

SOaH 
~ 

CF3 H~ 

&N=N (131) 33 

Cl HO 

S03H 

G l>0,-0-0 
34 N=N (132) 

HO 

S03H 

H2N 

LrN=N . 

(133) 35 
H3c .. co-HN ~ HO 

S03H 
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Table 2: (continued} 

Example Dyes used 

. 36 . _D-N=N 

H3C-CO-HN ~ HO 

(134) 

37 

38 

39 

40 

41 

42 

43 

~N=N 
NH HO 
I 

(135) 

co 

I~ 0 H 
. . 

(136) 

Mixture of 20 parts of the dye of the formula (117)" and 80 pans of "the 
dye ~f the fonnula (119) · . 

Mixture of 50 parts of the dye of the formula (117) and 50 parts of the 
dye of the formula (120) 

Mixture of 70 pans of the dye of the formula (117) and 30 parts of the 
· dye of the fonnula (122) 

Mixture of 30 parts of the dye of the formula (117) and 70 parts of the· 
dye of the formula (123) . . 

Mixture of 40 parts of the dye of the fonnula (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 pans of the dye of the fonnula (117) and 80 pans of the 
dye of the formula (129) · 

45 Mixture of 50 pans of the dye of the fonnula (117) and 50 parts of the 
dye of the foJmula (124) 

. 
46 ·Mixture of 70 pans of the dye of the fonnula (117) and 30 pans of the 

dye of the fonnula (125) 

47 Mixture of 3.0 pans of the dye of the fonnula (117) and ·10 pans of the 
dye of the fonnula (121) · · · 

48 Mixture of40 pans of the dye of the fonnula (116) and 60 parts of the 
dye of the fonnula (121) . 

49 . Mixtlire of 2Q pans of the dye of the fonnula (i 16) and 80 pans of the 
dye of the fonnula (122) · · 

50 Mixture of 50 pans of the dye of the formula (116) and 50 parts of the 
dye of the fonnula (123) 

' ' 

51 Mixture of 70 pans of the dye of the fonnula (116) and 30 parts of the 
dye of the fonnula (129) 

52 . · ~xture of 30 pans of the dye of the formula (116) and 70 pans of the 
dye of the fonnula (119) · · 

53 Mixture of 40 pans of the dye of the fonnula (116) and 60 pans of the 
dye of the fonnula (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 

54 

0-so. 
. ~N=N--u 11?' N 

I I 
H 

(137) 

. ;..,_.,' 

55 HO,S , < } N=N 

(139) 

(140) 

58 (141) 
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Table 3: (continued) 

xample Dyes used 

OCH2CH20H 

59 P-N=N--6-N=N-0-0CHz-CH,--OH (l4lJ 

S03H 

60 

OCH3 

61 N=N~OH (144) 

62 (145) 

63 . HO.S-ON=N f - ' N=N-0-oc:H,-CH,-OH 

(146} 

64 (147) 
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Table 3: (continued) 

Example Dyes used 

OH 
I (148) 

65 H~-o-N=N~::-0-0CHrrH-CH3 
CH3 • 

\ .. ./ 

66 

OCH3 

68 , ~N=N-d--N=N-0-QCH,CH, (151) 

S03H 

OH 
I 

OCH2- CH- CH3 

69 (152) 

Cl . -b O N f '. ~N~··~i -\b2( ·~N 
. S03H CH3 

70 (153) 



-------------------------------------------- ----

- 44 -

Table 3: (continued) 

Example Dyes used 

71 

72 

73 

OCH3 

74. P-N=N f - ' . N=N~OCl-ls 
S03H CH3 

- - oc~ - -

75 . P-N=N-0-N N~OCH,CH2-0H 
S03H 

(154) 

(155) 

(156) 

(157) 

(158) 

~: 



- 45 -

Table 3: (continued) 

Example Dyes used 

OH 
I (160) . . . ?HrCH-Cfia OH 

77 

~N=N '-' N=N-0-0CH.-bH2 
H03S . · CH3 ~ 

\._./ OH 

~-0-0-N=N ~ 

I 
~ 78 CH2 (161) 

I 
O-S03H 

~ 

I 
~ 

\_j N0
2 

. 

79 0~---0-iN-ON=N-Q-OH (162) I - - .-
NH- S~2-CH3 CH3 

N02 . -

80 H~S ( ) · N-ON=N-?-OH (163) 

CH3 

N02. 

81 H03S-O-N-0N'N-?-O-S020-CH3 
CH3 (164) 
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Table 3: (continued) 

Example Dyes used 

Cl 

82 ,-0,S-P-N· NJCO (165) 
CH2 N ~ 
I Cl H3C I 
CH2 H 
I ~ 

S03H 

83 Mixture of 20 pans of the dye of the formula (137) and 80 pans of the dye 
of the fonnula (115) · · 

84 Mixtuie of 50 pans of the dye of the formula (137) and 50 pans of the dye 
of the formula (138) 

85 Mixture of 70 pans of the dye of the formula (137) and 30 pans ofthe dye 
of the fonnula (143) 

86 Mixture of 30 parts of the dye of the formula (137) and 70 pans of the dye 
of the fonnula (144) 

87 .Mixture of 40 pans of the.dye ofthe·fonnula (137) and 60 pans of the dye 
of the fonnula (145) 

88 Mixture of 20 pans of the dye of the fonnula (137) and 80 parts of the dye 
of the formula (151) .... 

89 Mixture of 50 pans of the dye of the fonnula (137) and 50 parts of the dye· 
of the formula (153) . · · 

90 Mixture of 70 pans of the dye of the formu~a (137) and 30 parts of the dye 
of the formula (156) 

·91 Mixture of 30 pans 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 fonnula (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 ·s wi_th acetic acid. The amount of dye 

mixture B or D is o.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 or 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. 

Example 94: 10 parts of nylon 6.6 yarn are dyed in 400 parts o:i; an 

aqueous liquor which contains .1.5 g/l of ammonium acetate and is 

adjusted to pH 5.5 with acetic acid. The dyes used 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 weight 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 removed and rinsed and dried in a conventional manner. The 

result obtained on the yarn is a neutral brown dyeing. 

on replacing the o. ,27 % _of the yellow dye of the formula (115) , th~ 

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 dye mixtures 

A, B, C, D and F from Example. 1, dyeings are obtained in the stated 

shade. 
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Table 4 

Example Dyes usea Shade 

95 0.18 % of the dye of the formula (115) 
0.17 % of the dye of the formula (116) reddish brown 
0.07 % of the dye mixture F 

96 0.25 % of the dye of the fortnula-(115) 
0.036 % of the dye of the formula (116) olive 
0.124 % of dye mixture D 

97 0.29 % of the dye of the fonnula (115) 
0.13 % of the dye of the formula (116) neutral brown 
0.13 _%of dye mixture B. 

98 0.18 % of the dye of the formula (115) 
0.18 % of the dye of the fonnula (116) reddish brown 
0.077 % of dye mixture C 

99 0.25 % of the dye of the formula ( 115) 
0.04 % of the dye of the formula (116) 
O~ 14 % of dye mixture .A 

olive 

100 0.18 % of the dye of the fonnula (137) 
0.17 % of the dye of the fonnula (117) 
0.07 % of dye mixture F · 

reddish brown 

101 0.25 % of the dye of the formula ( 137) 
0.036 % of the dye of the fonnula (131) olive 
0.124 % of dye mixture D . 

102 0~29 % of the dye of the formula ( 137) 
0.13 % of the dye of the formula (120) neutral brown 
0.13 % of dye mb~ture B 

103 0.18 % ofihe dye of the fonnula (138) 
0.18 % of the dye of the fonnula (120) reddish brown 
0.077 % of dye mixture C 

104 0.25 % of the dye of the fonnula (143) 
0.04 % of the dye of the formula (131) olive 
· 0.14 % of dye mixture A 

105 0.18 % of the dye of the fonnula (163) 
·0.17 % of the dye of the formula (133) reddish brown 
0.07 % Qf dye mixture F 

106 0.25 % of the dye of the fonnula (165) 
0.036 % of the.dye of the formula (136) olive 
0.124 % of dye mixture D 
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Furthermore, on using instead of the yellow dye of the formula (115) the 

orange dye of the formula 

HO)S-0-N=N 

or (137) and ~nstead of the red dye of the formula (115) the dyes 

indicated in Table 5 to.gether with dye mixtures A, B, C, D, E or F of 

Example i, dyeings are· ·obtained in the shade stated in Table 5 • 
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Table 5: 

Example Dyes used Shade 

107 0.27 % of the dye of the fonnula (138) 
0.09 % of the dye of the fonnula (116) neutral brown 
0.14 % of dye mixture E 

108 0.18 % of the dye of the formula (138) 
0 .. 11 % of the dye of the fonnula (116) reddish brown 
0.09 % of dye mixture F 

109 0.25 % of the dye of the formula ( 138) 
0.02 % of the dye of the formula (116) olive 
0.14 % of dye mixture D . · 

110 0.27 % of the dye of the formula (138) 
0.1 % of the dye of the fonnula ( 116) 
0.14 % of dye mixture B 

neutral brown 

111 0.18 % of the dye of the fonnula (138) 
0.12 % of the dye of the formula (116) reddish brown 
0.09 %.of dye mixture C 

112 . 0.25 % of the dye of the fonnula (138) 
0.03 % of the dye of the formula (116) olive 
0.16 % of dye mixture A 

113 0.27 % of the dye of the formula (137) 
0.09 % of the dye of the formula (133) neutral brown 
0.14 % of dye mixture F 

114 0.18 % of the dye of the formula (137) 
0.11 % of the dye of the formula ( 120) reddish brown 
·0.09 % of dye mixture D 

115 0.25 % of the dye of the fonnula (137) 
0.02 % of the dye of the formula (116) olive 
0.14 % of dye mixture E 

116 0.27 % of the dye of the formula (137) 
0.1 % of the dye of the formula (131) neutral brown 
0.14 % of dye mixture B 

117 0.18 % of the dye of the formula (137) 
0.12 % of the dye of the formula (125) reddish brown 
0.09 %·of dye mix~ C 

118 0.25 % of the dye of the fonnula (137) 
0.03 % of the dye of the formula (136) olive 
0.16 % of dye mixtl,lre A 
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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 carpe~ material SO cm in width, 135 cm in length and 380 g in 

weight. The side tank contains 6 litres of softened water and.60 ml of .. 
2 N sodium hydroxide solution. on opening the appropriate valves (side 

tank or connection lines, _pump/dyeing kier) the liquor flows under its 

own weight -from the side t_ank into the dyeing kier, displacing . th~ . air 
',•. . 

through the vent line ~nto the side tank. When the dyeing machine is 

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 ki~r-and the side tank.in the flow 

direction 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 being 0.1 to 2 bar. The 

liquor is heated to 98°, and 7.6 g of an anionic levelling agent which 

has ·affinity for.the fibre is introduced into the s~de tank over 5 

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

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

a s~mple taken and cooled to 20° "is.i1.9. 

2.5 g of the yellow dye of the formula (115) of Example 2 and i.8 g of 

the blue dye mixture c of Example 1, both dissolved in 200 ml of hot 

water, are then added from a dropping funnel 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 

f9r 10 minutes and then .at a rate of 2.25 ml per minute for 20 minutes. 

The pH is 3.8 after a further 10 minutes. The dyebath is exhausted; 

that is, more than 99 % o:E 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 having a weight of 3SO to 400 g/m2 is 

impregnated with a padding consisting of 988 parts of water, 10 parts of 

36° Be sodium hydroxide solution and 2 parts of a wetting agent, and 

squeezed-~ff on a pad-mangle to a wet pick-up of 80 %. 

The carpet thus pretreated is sprayed in a pattern through a nozzle with 

a colour p~ste ?f the following composition: 

942 parts of water, 

SO parts of thickener, 

3 parts of antifoam, 

3 parts of the yellow dye of the formula (11S) 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 emuls·ifier, 

20 parts of an oil-in-water emulsifier, 

·20 parts of antifoam, 

so part~ of a cro~slinked carboxyvinyl polymer having a molecular 

weight of about 4,000,000 

7.0 parts of a linear carboxyvinyl polymer having 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 bearing 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 

'" 
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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 pattern which has 

similar properties. 

Example 121: (continuous carpet dyeing) 

4.5 parts of the yellow dye 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 

floux:,· 5. 0 parts of a _coacervating padding assistant based on a 
condensation product of a higher molecular weight fatty ac_id with a 

hydroxyalkylamine, 2.0 parts of crystalline monosodium phosphate and 1.0 

part of crystalline disodium phosphate in 500 parts of cold w~ter. The 

mixture is then made up to 1000 parts with cold water. This liquor, 

which has 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 qf a metres per 

minute. The i~r~gnated carpet passes into a festoon ager where it is 

treated wit~ saturated steam at 9.8-100° for 10 minutes. 

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

colour. 

Repeating the.Example using instead 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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Table 6 

E~amplc Dyes used Shade 

122 2. 7 parts of the dye of the formula (137) 
1.2 parts of the dye of the formula (117) neutral brown 
1.3 parts of dye mixture B 

123 2.4parts of the dye of the formula (137) 
2.3. parts of the dye of the formula (120) reddish brown 
1.0 part Qf dye mixture D 

124 3.0 parts of the dye of the formula (137) 
0.4 part of the dye of the formula (131) olive 
1.2 parts of dye mixture F 

125 2.7 parts of the dye ofthe formula (137) 
1.2 parts ofthe dye of the formula (133) neutral brown 
1.3 parts of dye mixture H 

126 2.4 parts of the dye of the formula (137) 
2.3 parts of the dye of.the f~ula (133) reddish brown 
1.0 part of dye mixture K 

127 2.7 parts.of the dye of the formula (115) 
1.2 parts of th~ dye of the form"ula ( 116) neutral brown 
1.3 pans of dye mixture B 

.. 

2.4 parts of the dye of the formula (115) 128 
.2.3 parts of the dye of the formula (116) ·reddish brown 

' 
1.0 pan of dye mixture B 

.129 ·3.0 parts of the dye of the f0rmula (115) 
0.4pan of the dye of the formula (116) olive 
1.2 pans of dye mixture B 

130 2. 7 parts of the dye of the formula (115) 
1.2 parts of the dye of the (ormula ( 116) · neutral brown 
1.3 parts of dye mixture E 

131 2.4 parts of the dye of the formula (115) 
2.3 parts of the dye of the formula (116) reddish brown 
1.0 part of dye mixture E 

132 3.0 parts of the dye of the formula ( 115) 
0.4 pan of the dye of the formula (116) olive 
_ 1.2 parts of dye mi~ture E · 
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Example 133: (continuous wool dyeing) 

A wool fabric is padded with a liquor containing 2.6 parts of the yellow 

dye of the formtila (11S) ·, S. 2 parts of the red dye of the formula (116) , 

1S.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 cond~nsation product of a high molecular weight 

fatty.acid with a hydro:xYalkylamine and 8.0 parts of 80 % formic acid in 

1000 parts. of water, the wet pick-up achieved being 8S %, on weight of 

fibre. The wool fabric is then steamed in saturated steam at 98-100° 

for 1S minutes and washed. A uniform olive dyeing is obtained. 

Repeating the Example using instead of the 1S.7 part~of.tlie blue dye 

mixture B 15.7 parts of the blue dye mixture E likewise produces a 

uniformly olive-coloured wool cloth. 

Example 134: A nylori-6.6 carpet material having a weight of sso g/m2 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 

nonylphenol and continuously squeezed off to a wet pick-up of 4S per 

cerit-by weight. 

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

aqueous liquor: 

O. 7 g/l of the yellow dy~ of the ·fo:tmula (1-lS), 

O.OS g/l of the red.dye of the formula (116}_, 

0.4.g/l of the blue dye mixture B, 

0.7 g/l of the addition product of 5 moles of ethylene oxide and 5 moles 

of propylene oxide with 1 mole of C12_14 fatty alcohol (e.g. 

lauryl alcohol), 

1.2S g/l of the ammonium salt of the acid sulfuric ester of the addition 

product of 2 moles of ethylene oxide with 1 mole of 

nonylphenol, 

1 g/l of sodium acetate and 

acetic acid to adjust the liquor to a pH of S.8. 

The degree of foaming is 1:$. 

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 Sm/minute. The height of the foam 

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

The carpet then passes through a vacuum passage in which the foam layer 

is partial~y 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. roll towards a steamer; along the way, 

before the steamer is reached, the foam layer on the carpet 

disintegrates. In the steamer the carpet is treatedwi~.saturated 

steam at 98°C for 4 minutes. The carpet is then sprayed down with wa~er 

of ao 0 c, hydroextracted and dried at 100°c on a sieve drum dryer. 

The result obtained is an 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/l of the blue dye mixture D likewise produces an olive, 

level, non-stripy dyeing on the carpet. 

. . ' 
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Patent claims (for all designated Contracting States with the exception 

of Spain) 

1. A dye mixture containing a dye of the formula 

(1) 

and a dye of the formula 

(2) I 

0 NH~R 

where R is cyclohe~l or phenyl, which may eaph be substituted by C1 -

C4alkyl, acetylamino, N-C1 -C4alkylacetylamino, benzoylamino, ureido or by 

phenylsulfonylamino or phenylsulfonyloxy which may each be substituted· 

in the phenyl ring.by C1-C4alkyl. 

2. A dye mixture according to claim 1, containing a dye of the formula 

(1) and a dye of the formula (2) where R is cyclohexyl, phenyl, 

2-methylphenyl,· 2,_4,6-trimethylphenyl, 3- or 4-acetylaminoph~nyl, 

3-acetylamino-4-methylphenyl, 4-(N-methylacetylamino)phenyl, 

3-ureidophenyl, 4-benzoylaminophenyl, 3-phenylsulfonylaminophenyl, 

2 ~methyl-s- ( 4' -methylphenylsulfonylamino) phenyl. or 4:.. ( 4' -methyl~henyl"'" 

sulfonyloxy)phenyl. 

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

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

D}NHCOCH, 
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(3) 

4. A dye mixture according to any one of claims l to 3, wherein the 

ratio of·the dyes of the formulae (l) 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 with a dye mixture, which comprises using a·dye mixture 

according to any one of claims l to 4. 

6. A process for dyeing and printing natural and synthetic polyamide 

materials using the dye mixture according to any one of claims l to 4 in 

corpbination with other dyes. 

7. A process according to claim 6 for trichromatic dyeing or printing, 

wherein a dye mixture according to any one of claims 1 to 4 is used in 

combination with at least one red-dyeing 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 mixture 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) I 

SDJH 
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where R1 is substituted or unsubstituted C1-C8alkyl, halogen, phenyl- or 

phenoxy-sulfonyl which may be substituted in the phenyl ring by C1 -

C4alkyl, cyclohejcyloxycarbonylamino, C2-C4alkanoylamino, benzoylamino 

which may be substituted in the phenyl ring by halogen, 1-azacyclo 

heptane-N'-sulfonyl or where R4 is c1 -C8alkyl or unsubstituted 

or C1-C4alkyl-substituted phenyl or cyclohexyl and Rs is hydrogen or c1 -

C8alkyl, R2 is hydrogen, halogen, C1 -C8alkyl or C2-C4alkanoylamino, and R3 

is hydro~en or halogen, 

(7) I 

where D is substituted or unsubstituted phenyl, t~iophenyl or 

benzo.thiazolyl·, · ~ is C1-C8~lkyl,· R7 is substituted or unsubstituted 

CcC8alkyl and Ra is hydrogen or c1 -c~alkyl, or 

0-N
H-S~N ·N~OH 

-~. ~SO]H 
. -- -~ . .· 

(8) , . 

where R9 is C1 -C4alkyl_, arid in combination with at least one yellow- or 

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

(9) , 

where R10 is hydrogen, C1 _4alkyl, C1 _4alkoxy, halogen, C2 _4alkanoylamino or a 

substituted or unsubstituted arylsulfonyl, aryloxy or arylcarbonyl 

radical, Ri1 is hydrogen, halogen, a substituted or unsubstituted alkyl, 

aryloxy or aryloxysulfonyl radical or a radical of the formula 
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or , R12 is a substituted or 

unsubstituted alkyl or aryl radical, R13 is hydrogen or alkyl and R14 and 

R15 are independently of each other hydrogen or a substituted or 

unsubstituted alkyl, cycloalkyl or aryl radical, 

. E1 

N=N. A .. (10), 

~0-X 

where B1 , B2 and E1 are each hydrogen, C1 _4alkyl, C1 _4alkoxy or 

· C2 _4hydroxyalkoxy and X is straight-chain or branched C1 _4alkyl or 

straight"-chain or branched C2 _4hydroxyalkyl, 

where D1 is sulfo or has the ·meaning defined for R.10 in the formula (9) , 

D2 has the meaning de:t;ined for Ri1 .in the formula (9), (D3 ) 1 _3 is 1.-3 

substituents D3 , and D3 is hydrogen, J;ialogen, C1 _4al,kyl, C1 _4alkoxy or 

sulfo,. 

OH 

( 1.2) I 

where the benzene rings I, II and III may b~ substituted, or 
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~m-0-N=N-0-0R16 
where the benzene rings IV, V and VI may be substituted and R16 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) R1 being 
• 

trifluoromethyl, chlorine, acetylamino, -S02N(n-C4H,) 2 , phenoxysulfonyl, 

phenylsulfonyi, .l-azacycloheptane-N-sulfonyl, cyclohexyloxycarbonyl­

amino, benzoylamino which maY be substituted in the phenyl ring by 
. . . . . ~ . . . ·. 

chlorine, phenylaminosulfonyl which may be substituted in .the phenyl 

ring by methyl, cyclohexylaminosulfonyl, N- (C1 -C2alkyl)phenyl- or N- (C1 -

C2alkyl) cyclohexylaminosulfonyl, R2 being hydrogen, methyl, chlorine or 

acetylamino and R3 being hydrogen or chlorine, and in a dye of .the 

formula (7) D being chlorine-, sulfo-, methylaminosulfonyl-, 

ethylaminosulfonyl- or p-sulfoethylamin~sulfonyl-substituted phenyl, . . . 

methyl-, methoxycarbonyl- or ethoxycarbonyl-substituted thiophenyl or 

unsubstituted or methyl-, methoxy- or sulfo-substituted benzothiophenyl, 

R6 being ethyl, R, being ethyl, .. ~-sulfatoethyl, - (CH2 )2-3S03 H or benzyl, 

and .Ra being hydrogen or methyl, and ,in a dye of the formula (8) R, being 

methyl. 

10. A process according to·any orie of claims 7 to 9 for trichromatic 

dyeing or printing, wherein use is made of at least one yellow- or 

orange-dyeing dye of the formulae 

(SO)H)o...1 
(35) I 

where Ri7 is hydrogen, methyl, chlorine, methoxy, ethoxy, o-methyl­

phenoxy, phenoxy, acetylamino, phenylsulfonyl, p~methylphenylsulfony1·, 

p-chlorophenylsulfonyl, naphthylsulfonyl, p-methylbenzoyl or p-chloro­

benzoyl, R18 is hydrogen, chlorine, methyl, trifluor~methyl, o-methyl­

phenoxy, o-chlorophenoxy, o-chlorophenoxysulfonyl, -S02NH2 , N-Ci_2alkyl­

aminosulfonyl, N,N-dimethylaminosulfonyl, N-p~sulfoethylaminosulfonyl, 
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N-o-chlorophenylaminosulfonyl, N-m-trifluoromethylphenylaminosulfonyl, 

N-ethyl-N-phenylaminosulfonyl, -CONH2 or -CON(CH3 ) 2 , R19 is hydrogen or 

chlorine, R20 is ·methyl or phenyl and R21 is hydrogen, methyl, ethyl or 

octyl, 

(36) I 

where Ai . is hydrogen or methyl, F 1 is hydrogen or methyl and ~ and X1 are 

each independently of the other hydrogen, methyl, ethyl, P-hydroxyethyl, 

P-hydroxypropyl, ~-hydroxybutyl or a-ethyl-P-hydroxyethyl, and the sulfo 

group is attached in the 3- or 4-position, 

. {37) I 

where D4 is chlorine orphenylamino:Sulfonyl, D5 is hydrogen or sulfo, 

(D6 ) 1 _3is 1-3 substituents D6 , and D6 is hydr~gen, chlorine or sulfo, 

H.,c-o-0-f . ' N=N 
·1 -
CH2 
I 
0-S°'JH 

OH 

(38) , 

(39), 
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(40} and 

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 

(29) 

and the· yellow--dyeing dye of the formula 

(36o) 

or the orange-dyeing dye of the formula 
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H~S ( ) N=N N=N . < ) ~(36p), 

12. The use of a dye mixture according to claim 1 for dyeing and 

printing. 

13. A dyeing 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-4~bromoanthraquinone-2-sulfonic _acid with 

4,5-dimethyl-3-~-hydroxyethylaminosulfonylaniline and a compound of the 

formula NH2-R, where R is as defined in claim 1. 


