i-1- Reactive dyes fromthe dioxazine series, their preparati on“‘ﬁﬁ’a"ugg The
present i nte3RBMA rel ates to novel reactive dyes fromthe di oxazi ne series,
processes for their preparation and their use. The practice-ef—dyeing with
reactive dyes has nore recently led to nore strjngenE-dEnahdSEDH |t he

quality of the dyeings and the econony of{the dyei ng gEppaEEds. As|a result,
there is still a need for novel reactive dyes h&w ' ' EE—

in particular with respect to their application. Nowadays the reactive dyes
required fep dyei R sxhibiting, suf nt subst ant 11 set Has feen Replaced
the same tie, dioxazifie series; Pl preparation and Lise ' # m' III
off. Furthernore, they should have a high colour yield and hi ¢i§ f

and shoul d produce, in particular, dyeings show ng high degrees of

fixation. The known dyes do not neet all of these requirenents.

Accor di ngl The presenbihegritionfrelbiee i h&&s Rdactivey @it the didkakihg defayy plocksdysoved
reactive d e§ f.or d%ei,n an%gri nting fibre materials which exhibit the
qualities &i hRiRreBatiofh 8l thel Usenhi gh degree. The novel dyestuffs shoul d be
di stinguished in particular by high fixation yields and high stabilities of
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portions wiPeRraciceotRyeingusth rersiive dyss has Moreresentlyled ienawsrLringenbderyandsys

shoul d resyhtnd fu0s teeaRsRls 4tk | <3G Bsdi d
wat er fastness d|Sohrop’l(e)(§t i egﬁﬁs has %ggﬁlﬁﬁﬁgﬁ% Hgfm% %@E%%jxgg{& rg?%{it’e %%gve
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their application.

Nowadays the reactive dyes required for dyeing are those exhibiting sufficient substantivity
and, at the same time, good ability of the unfixed portions of dye being washed off.
Furthermore, they should have a high colour yield and high reactivity and should produce, in
particular, dyeings showing high degrees of fixation. The known dyes do not meet all of
these requirements.

Accordingly, the object of the present invention is to find novel improved reactive dyes for
dyeing and printing fibre materials which exhibit the qualities pointed out above to a high
degree. The novel dyestuffs should be distinguished in particular by high fixation yields and
high stabilities of the dye-to-fibre bond and, moreover, it should be easy to wash off the
portions which have not been fixed on the fibre. Furthermore, the dyeings should result in

good general fastness properties, for example light and water fastness properties.

It has been found that the object stated above can be largely achieved by means of the
novel reactive dyes defined below.

The present invention provides compounds of the formula



novel reactive dyes defined below. The present invention provides conpounds
of the formula -2- [err] inwhich R Rerr], Rerr] and Rerr] are each,
i ndependently of one anot her, hydrogen or substituted or unsubstit uted
Cerr]-Cerr]alkyl, Z and Z are each, independently of one another,
branched C2-C[err]al kylene, T and T' are 2ach, independently of one

anot her, chlorine, fluorine, brom ne, 3-carboxypyridin-1-yl or

3-carbanmoyl pyridin-1-yl, V and V' are each, independently of one anot her,

am no, unsubstituted or suI fo-, sulfato-, hydroxyl-, carboxyl- or

phenyl - substi t uy C4a| kyl am no or N, Ndi-C[err]-C[err]al kyl am no,
cycl ohexyl am no, %;VN\?}%[S Gt ed or d é&ir] - C erg@tky! -

Cerr]-Cerr]alk poy ] 21 no- carboxyl , sulfo- or

am RAbs 2. T4
hal ogen- substi t ut edr phenyl a or/
phenyl ami no which i s unsubsti | Jvls] ngl |n the aI Ky rmi ety by
sul fo, sulfato, hydroxyl, c(@bhgxyl orgyphenyl and/or e yhenyl noiety by

Cerr]-Cerr]al kyl, C[err] C[erP]aI koxy, am no, 'C[ |ﬁ rr] al kanoyl am no,
carboxyl, sulfo or hal ogen, or are norpholino or a rea\‘bﬁ*b‘e radi cal of

T

thy N-Cerr]- C[ﬁr]alkyl-

in which

R, R,, Rz and Rj are each, independently of one another, hydrogen or substituted or
unsubstituted C,-Cealkyl,

Z and Z'are each, independently of one another, branched C,-C,ealkylene,

T and T’ are each, independently of one another, chiorine, fluorine, bromine,
3-carboxypyridin-1-yl or 3-carbamoylpyridin-1-vi,

V and V' are each, independently of one another, amino, unsubstituted or sulfo-, sulfato-,
hydroxyl-, carboxyl- or phenyl-substituted N-C,-C,alkylamino or N,N-di-C+-C,alkylamino,
cyclohexylamino, unsubstituted or C-C,alkyl-, C4-C,alkoxy-, amino-, C.-C,alkanoylamino-,
carboxyl-, sulfo- or halogen-substituted phenylamino or naphthylamino, N-C,-C.alkyl-N-
phenylamino which is unsubstituted or substituted in the alkyl moiety by sulfo, sulfato,
hydroxy!, carboxyl or phenyl and/or in the phenyl moiety by C4-Caalkyl, C+-Csalkoxy, amino,
C,-C,alkanoylamino, carboxyl, sulfo or halogen, or are morpholino or a reactive radical of
the formula

T4
— ll\l——alk— SO;—~Y (2a)
RS
—ll\l—*alk—B—alk'—SOZ——Y (2b)
RG
—N—arylene—SO;—Y (2c)

Re



the fornmula [err] -3- [err] Rerr] is hydrogen, hydroxyl, sulfo,
sul fato, carboxyl, cyano, halogen, (Jerr]-(err]al koxycarbonyl, carbanoyl
or a group -SO[err]-Y, Rerr] is hydrogen, unsubstituted or hydroxyl -,
sulfo-, sulfato-, carboxyl- or cyano-substituted CJerr]-Clerr]alkyl or a
radical [err] , in which R4 is as-defined above, R err] is hydrogen
or (Jerr]-C4alkyl, alk and al k' are each, independently of one another,
Cerr]-Cerr]al kyl ene, arylene is an unsubstituted or sulfo-, carboxyl-,
hydroxyl -, Cerr]-Cerr |- Clerr] - ]al y- or hal ogen-substituted
phenyl ene or napht hyI|enJé%r*%](a(':K§t q‘[@\"ﬁg%a [ ﬁgyé?- %r l~(,‘é;tmradi cal
-CHerr]-CHerr]-Uamj Uis a |leaving group, Y[err] is a group
-CHX-CH err] X or -CX=CH err], X is chlorine or bromne, Bis a radical -0-
or -NR[err]- in which Rlerr] is as defined above, and

—N—arylene-O - ak—CONH—alk—SO; Y (2e)

RB

N  N—alk-SO;7Y (2
— — alk— 2——

_/ or
——fl‘l—arylene——NHCO—Y1 (20)

RS

R, is hydrogen, hydroxyl, sulfo, suliato, carboxyl, cyano, halogen, C,-Caalkoxycarbonyl,

carbamoyl or a group -SO-Y,

Rs is hydrogen, unsubstituted or hydroxyl-, sulfo-, suifato-, carboxyl-

or cyano-substituted C+-C,alkyl or a radical T‘ , in which Ry is as defined
—alk—SO;—Y

above,

Re is hydrogen or C-C,alkyl,

alk and alk’ are each, independently of one another, C-Cealkylene,

arylene is an unsubstituted or sulfo-, carboxyl-, hydroxyl-, C,-Cialkyl-, C,-C,alkoxy- or

halogen-substituted phenylene or naphthylene radical,

Y is vinyl or a radical -CH,-CH,-U and U is a leaving group,

Y, is a group -CHX-CH,X or -CX=CH,,

Xis chlorine or bromine,

B is a radical -O- or -NRg- in which R is as defined above, and

n and t are each, independently of one another, 0 or 1.

The term sulfo in general includes not only the free acid -SO3;H but also any salt form, for
example an alkali metal salt, alkaline earth metal salt or ammonium salt or the salt of an
organic amine, such as the sodium salt, the potassium salt, the lithium sait or the
ammonium salt, the salt of triethanolamine or mixed salts containing two or more different

cations of this type, sodium/lithium mixed salts, sodium/ammonium mixed salts or



n and t are each, independently of one another, 0 or 1. The termsulfo i
general includes not only the free acid -SOerr]H but also any salt form

for exanpl
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Examples of R, Ry, B, or Rs as substituted or unsubstituted C;-Cealkyl include unsubstituted
or, for example, hydroxyl-, sulfo-, sulfato-, carboxyl-, cyano-, halogen-, C-C,alkoxycarbonyi-
or carbamoyl-substituted methyl, ethyl, n- or isopropyl, n-, sec-, tert- or isobutyl or straight-
chain or branched pentyl or hexyl.

R, Ry, Rz and R; are each, independently of one another, preferably hydrogen or C4-C,alkyl,
particularly preferably hydrogen, methyl or ethyl, and very particularly preferably they are
each hydrogen.

Examples of branched C,-Ciealkylene radicals Z and 2’ are 1,1-ethylene, 1,2-propylene,
1,1-dimethyl-1,2-ethylene, 2-methyl-1,5-pentylene, 1,2-dimethyl-1,2-ethylene, 2,2-dimethyl-
1.3-propylene, 1-ethyl-1,3-propylene or 2-ethyl-1,6-hexylene. Z and Z’ are each,
independently of one another, preferably a branched Cas-Csalkylene radical and particularly
preferably 1,2-propylene or 2,2-dimethyl-1,3-propylene. The radicals Z and Z' can be
different or, preferably, identical.

T and T' are each, independently of one another, preferably chlorine or fluorine. The
radicals T and T’ can be different or, preferably, identical.

Examples of suitable non-reactive radicals V and V’ are amino, methylamino, ethylamino, -
hydroxyethylamino, N,N-di-B-hydroxyethylamino, B-sulfoethylamino, cyclohexylamino, o-, m-

or p-methylphenyiamino, o-, m- or p-methoxyphenylamino, o-, m- or p-sulfophenylamino,
2.4- or 2,5-disulfophenylamino, 2- or 3-sulfo-4-methoxyphenylamino, 2- or 3-sulfo-4-
methyiphenylamino, 4-methyl-2,5-disulfophenylamino, o-carboxyphenylamino, 1- or 2-



chain or branched pentyl or hexyl. R, Rerr], Rerr] and R err] are each,
i ndependent |y of one another, preferably hydrogen or Cerr]-C4al kyl,
particularly preferably hydrogen, nethyl or ethyl, and very particularly
preferably they are each hydrogen. Exanples of branched C2-( err]al kyl ene
radicals Z and Z' are 1 ,1-ethylene, 1, 2-gropyl ene,
1,1-dinethyl -1, 2-ethylene, 2-nethyl-1 ,5-pentylene, 1,2-dinethyl-

, 2-ethylene, 2,2-dinethyl- 1, 3 propyl ene, 1- ethyl 1, 3- propyl ene or
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non-reactive radicals V and are amno, methylamno, ethylanino, [err]
hydr oxyet hitpimenylemind, N-di - [ err] - hydr oxyet hyl ami no, [err]-sul foet hyl am no,
cycl ohexyl am no, o-, m or p-nethyl phenyiamno, o-, m or

p- met hoxyphenyl am no, o-, m or p-sul fophenyl am no, 2,4- or

2, 5-di sul fttpnlndnylaambnaeacﬁwe oadital ad éach) indepbmdenih ehghaanotoer, Brefarably amino,

g iglr Lgx;‘; pH%ﬁ‘f@’FiWFﬁf orﬂ%ﬂ%(plo 29u4fo nc?r%%ato—éu%éﬁt'u?e%l !\fl-%rr]l%p Xl! ﬁ,rn-crﬁ(-)c1-02alkylamino,
cyclohexytamino, unsubstituted or methyl-, methoxy-, carboxyl- or sulfo-substituted
phenylamino or naphthylamino, N-C,-C,alkyl-N-phenylamino which is unsubstituted or
substituted in the alkyl moiety by hydroxyl, sulfo or sulfato or are morpholino and particutarly
preferably amino, unsubstituted or sulfo-substituted N-mono- or N,N-di-C-C.alkylamino, or
are phenytamino which is substituted by 1 to 3 identical radicals selected from the group
consisting of methyl, methoxy and sulfo or are 1- or 2-naphthylamino which carries 1.to 3
sulfo groups. Particularly preferred meanings of V and V' as non-reactive radicals are,
independently of one another, phenylamino which is substituted by 1 to 3 identical or
different substituents selected from the group consisting of suifo, methyl and methoxy, or 2-
naphthylamino which is substituted by 1 or 2 sulfo groups and, of these, especially the
radicals 2-, 3- or 4-sulfophenylamino, 2,4- or 2,5-disulfdphenylamino, 2,5-disulfo-4-
methoxyphenylamino, 1-sulfo-2-naphthylamino or 1,5-disulfo-2-naphthylamino.

In V or V' as a reactive radical of the formulae (2a) - (2g), alk and alk’' are each,
independently of one another, for example, methylene, 1,2-ethylene, 1,3-propylene, 1,4-
butylene, 1,5-pentylene, 1,6-hexylene or branched isomers thereof. alk and alk' are each,
independently of one another, preferably a C;-Ca,alkylene radical and particularly preferably
an ethylene or propylene radical.

Preferred meanings of arylene are an unsubstituted or sulfo-, methyl-, methoxy- or carboxyl- -
substituted 1,3- or 1,4-phenylene radical and, in particular, an unsubstituted 1,3- or 1,4-
phenylene radical.

In'Y as a radical -CH,-CH,-U, the leaving group U can be, for example, -Cl, -Br, -F, -OSO;H,
-SSO3H, -OCO-CHs, -OP0O3H,, -OCO-CeHs, -OS0,-Cy-Caalky! or -OSO,-N(Cy-Caalkyl),.



-5- napht hyl am no, 1 -sulfo-2-naphthylam no, 1,5-disulfo-2-naphthylam no,
6, 8-di sul f 0o- 2- napht hyl am no, 4, 8-di sul f o-2- napht hyl am no,

4,6,8-trisul fo-2-naphthylamno 1 ,5,7-trisulfo-2- naphthylam no,

3,6, 8-trisul fo-2-naphthylam no, 1 ,6-disulfo-2-naphthylamno, Nethyl-N
phenyl am no, N-nethyl-N-phenylam no, N-[egr]-sul foethyl-N phenyl am no or
N-[err]-hydroxyethyl- N phenylamno. V and V' as non-reactive radical are
each, independently of one another, preferably am no, unsubstituted or

hyd | -, f Q- . | f -substi d -
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N-Cerr]-Cerr]al kyl -N-phenyl am no which is unsubsti %’uted or substituted in

t he al kyl noiety by hydroxyl, sulfo or sulfato or are norpholino and
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or NNNdi-Cerr]-Cerr]al am no, are p am no S Su

by 1 to 3 iptembyetiyt srfprasbbateethgicingdpdrticutaysreprablyy pesultaiosthyner viriyl.met hyl
met hoxy and sulfo or are 1- or 2-naphthylam no which carries 1 to 3 sulfo
groups. Particularly preferred nmeanings of V and V' as non-reactive

radi cal s apgsfetapieRegHRAtine, of one another, phenyl am no which is
substituted by 1°to 3 identical or different substituents selected fromthe

group consisting of sulfo, nethyl and nethoxy, or 2- naphthylam no which is

substi t ut egh, Yo rbtPhoehitbddh 9roups and, of these, especially the radicals
2-, 3- or 4-4$uFI)rf op%e%y?dgn’% no, 2,4- or 2,5-disul fophenyl am no,

2, 5-di sul fo-4- met hoxyphenyl am no, 1 -sulfo-2-naphthylam no or
1, 5-di sul f 0- 2- napht hyl am no. R
. 4
Rs is preferably hydrogen, C,-C.alkyl or a radical of the formula | , in
—alk—SO;—~Y
which R, Y and alk each have the meanings and preferences given above. Particularly
preferably, Rs is hydrogen, methy! or ethyl.

Rs is preferably hydrogen, methyl or ethyl and particularly preferably hydrogen.

The variable B is preferably -NH- or -O- and particularly preferably
-O-.

The variable n is preferably 1, and t is preferably 0.

Preferred reactive radicals of the formulae (2a) to (2g) are those in which Rs, Rs and Rs are
each hydrogen, B is the radical -NH- or -O-, alk and alk' are each, independently of one
another, ethylene or propylene, arylene is unsubstituted or methyl-, methoxy-, carboxy- or
sulfo-substituted phenylene or unsubstituted or sulfo-substituted naphthylene, Y is vinyl or
B-sulfatoethyl, Y, is -CHBr-CH,Br or

-CBr=CH,, and tis 0.

Vand V' as reactive radical are each, independently of one another, particularly preferably
a group of the formula



In Vor V as a reactive radical of the fornmulae (2a) - (2g), alk and al k'
are each, independently of one another, for exanple, nethylene,
1, 2-ethylene, 1,3-propylene, 1,4- butylene, 1,5-pentylene, 1,6-hexylene or
branched i somers thereof. alk and al k' are each, independently of one
anot her, preferably a (Jerr]-Clerr]al kyl epe radical and particularly
preferably an ethyl ene or propylene radical. Preferred neanings of arylene
are an unsubstituted or sulfo-, rret hyl -, met hoxy- or carboxyl- substituted
1,3- or 1, 4-phenyl ene radic in particular, an unsubstituted 1, 3- or
1, 4- phenylene radical. In a °a radical -CHerr]-CHerr]-U, the |eaving
group U can be, for exanple} -C SO, 8, -F, -OSJerr]H -SSJerr]H,
-0CO-CH err], -CPO[errAH[e -0CO-Cerr]Herr],
-0S0[err]2-Cerr]-Certy or -$O[err]-N(C[err]-C[eﬁ‘af’al kyl)[err].

-6 - Preferably, Uis a group’of the formula -, -OSderr]H -SSJerr]H,
-OCO-CH err], -C.COCerr]Herr] or - OPO[err]H err], in particular -C or
-Csgerr]H and particularly preferggl -Csderr]H Preferably, Yis
vinyl, [err]- chloroethyl [ err] aoethyl [err]-thiosulfatoethyl,
[err]-acetoxyethyl, [err] '@M or [err]-phosphatoethyl and,
particul arly prefer_Ef ¢ atoethyl or vinyl. P@B)Perably, Xis
bromne. Rerr]4 is prefera y0

CONH-(CH,),-,-S0,-Y
—NH (3c) or

(SCO;H) ¢~

NHCO-Y,

K (3d)

(SO,H)4r,

in which Y and Y, each have the meanings and preferences given above.

The radicals V and V' can be different or, preferably, identical.

A preferred embodiment of the present invention relates to compounds of the formula (1)
given above in which R, Ry, Rz and R; are each, independently of one another, hydrogen,
methyl or ethyl, Z and Z' are each, independently of one another, a branched C,-Csalkylene
radical, T and T’ are each, independently of one another, chlorine or fiuorine, V and V' are
each, independently of one another, amino, unsubstituted or hydroxyl-, sulfo- or sulfato-
substituted N-mono- or N,N-di-C4-C,alkylamino, cyciohexylamino, unsubstituted or methyl-,
methoxy-, carbonyl- or sulfo-substituted phenylamino or naphthylamino, N-C,-C.alkyl-N-
phenylamino which is unsubstituted or substituted in the alkyl moiety by hydroxyl, sulfo or

sulfato, or are morpholine or a reactive radical of the formula



which R4, Y and al k each have the meani ngs and preferences given above.
Particularly preferably, Rerr] is hydrogen, nethyl or ethyl. R6 is
preferably hydrogen, nmethyl or ethyl and particularly preferably hydrogen.
The variable Bis preferably -NH or -0- and particularly preferably -0-.
The variable nis preferably 1, and t isgareferably 0. Preferred reactive
radi cals of the forrmulae (2a) to (2g) are those in which Rerr], Rerr] and
Rlerr] are each hydrogen, Bis the radical -NH or -0-, alk and alk' are
each, independently of onesﬁ?ﬁgher, et hyl ene or propylene, arylene is
unsubstituted or nethyl-, nethdXy-, carboxy- or sul fo-substituted phenyl ene
or unsubstituted or sul fo-substi¥@®t¥ed naphthylene, Y is vinyl or

[err]-sul fatoethyl, Y[err s - CHBr - CH2Br or -CBr:CHZ,(%Qd t is 0. Vand V
as reactive radi cal aME ey i ndependent |y of one anoth€f, particularly
preferably a group of the fornula -7 - [err] in which Y and Y[err] each
have the neani ngs and preferences given above.

S0,-Y
%\ -~ I
NH - 3b),
|\/ = (3b)
(SOzH)o~,
CONH-(CH,),-;-80,-Y
—NH {3c) or
(SO,H)4,
NHCO-Y,
—NH (3d)
(SO,4H),,

in which Y is B-sulfatoethyl or vinyl and Y, is the group -CHBr-CH,Br or -CBr=CH,, and n is
1.

A particularly preferred embodiment of the present invention relates to compounds of the
formula

\Y; N
\r/ N HN-IZ SO H cl

Ny N HN\@O N
T _ ,
N OK;\NH ()

i

Ci SO,H z—NH—(/N\”/

Na_N



The radicals V and V' can be different or, preferably, identical. A
preferred enbodi nent of the present invention relates to conpounds of the
formula (1) given above in which R, Rerr], Rerr] and Rl err] are each,

I ndependent|y of one anot her, hydrogen, nethyl or ethyl, Z and Z' are each,
i ndependently of one another, a branched_glerr]-Clerr]Jalkylene radical, T
and T' are each, independently of one another, chlorine or fluorine, V and
V are each, independently of one another, ani no, unsubstitut ed or

hydr oxyl .Or . su stituted N nmono-

O b8 B oAb S, S e 06 o oty
met hoxy-, (paebpmlno v CI'SIQ Ishiostitutb@ by 1 46 8GHeMRE Y aifeRdt SlibshRiRAisBelRd om
N-Clerr]- err al k henﬁ)yam no which is unsubstituted or substituted

in the alk Hef “%%}'”H)P(ﬁ?'ﬂ methy, rRG Methoxy iof igtonaphithylareineiishds i ne or a

reactive r%dbﬁmte@byt‘lhﬁzfga[f%hﬁl‘ s. -8 - [err] Aparticularly preferred
enbodi nent of the present |nvent|on rel ates to conpounds of the formul a
[err]

The compounds of the formula (1) can be prepared, for example, by condensing a
compound of the formula

Lt

(SO, Z——NHR

R,HN

in which R, Ry, Rz, Rs, Z, Z' and n are each as defined above with about 1 mole equivalent
each of a compound of the formula

N (5a) and

Y

N_ _V
1 \ﬂ/’ (5b)
Na N
Y

in which T and T' are each, independently of one another, fluorine, chlorine or bromine and
V and V' are each as defined above, in any desired order and, where appropriate,
converting one of the two radicals T and T’ into another radical T and/or T, respectively,
before or after this condensation.

One variant of the process, for example in the case where T is identical to T' and V is
identical to V', is to condense the compound of the formula (4) first with about 2 mole
equivalents of a compound of the formula



-9 - inwhich Zis a branched (Jerr]-Clerr]al kylene radical, T is chlorine
or fluorine, and V is phenylam no which is substituted by 1 to 3 identical
or different substituents selected fromthe group consisting of sulfo,
met,hyl and net hoxy or is 2-naphthylam no which is substituted by 1 or 2
sul fo groups. The conmpounds of the formui@-(1l) can be prepared, for
exanpl e, by condensing a conpound of the fornula [err] [err] in which T and
T are each, independently of one another, fluorine, chlorine or brom ne
and V and V' are each as defined abgyve, 4 n any desired order and, where
appropriate, converting one off i radicals T and T' into another
radical T and/or T, respectively“Lthpre or after this(@bndensation. One
vari ant of the process, for exanpleYn the case where T is identical to T
and Vis identical to V', is to congense the conpound of the formula (4)
first wwth about 2 nole equivalents of a conpound of the formula

in which T is fluorine, chlorine or bromine, and then with about 2 mole equivalents of a
compound of the formula

V-H (6),
in which V is as defined above.

Condensation of the compound of the formula (4) with the triazinyl compounds of the
formulae (5a), (5b) or (5¢) is advantageously carried out in aqueous solution or suspension
at low temperatures, for example at 0 to 5 C, and at a weakly acid, neutral or, preferably,
weakly alkaline pH, for example at a pH of 7.5 to 10, the hydrogen halide released during
condensation being continuously neutralized by addition of, for example, agueous alkali
metal hydroxides, alkali metal carbonates or alkali metal bicarbonates.

The compounds of the formula (4) are novel and are also provided by the invention. They
can be obtained in a manner known per se, for example by condensation of 2,3,5,6-
tetrachloro-1,4-benzoquinone with the corresponding aromatic amines. The procedure can
be, for example, such that about 1 mole equivalent of 2,3,5,6-tetrachloro-1,4-benzoquinone
is condensed with about 1 mole equivalent each of the amines of the formula

H,N

7 d
NR - Z'- NHR, (7a) an
(SO.H),

H,N

(7b),

NR, - Z - NHR,
(SO4H),,

in which R, Ry, Ry, Ra, Z, Z' and n are each as defined above, the resuiting dianilide is
cyclized in the presence of an oxidizing agent, for example oleum, to the dioxazine.
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in which R, Ry, Z and n are each as defined above, Vs and V, each have, independently of
one another, one of the meanings given above for V, and T, and T, each have,
independently of one another, one of the meanings given above for T, V, and V, and/or T,
and T, being different from one another.



The conpounds of the formulae (5a) and (5b) are known or can be obtained in
a manner known per se, for exanple by reacting a trihalo-s-triazine with a
conmpound of the fornula (6) as defined above. The conpounds of the fornul ae
(5¢), (6), (7a) and (7b) are known per se or can be prepared in a manner
known per se. The invention also providesom xtures of different conpounds
of the fornula (1). O these, preference is given to mxtures conprising
one conpound each of the fornmnul ae [err] NRN i n
n_are ea ned above, err] and V[err] each
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di fferent 1ESTASE0EMRER &f One corapound eagh ef tﬂ'yéorm%m(ﬂé)s ttz)raﬂdf(lgt; n@r%;tly
plurality Gﬁrnﬁd”'@nﬂ@%%owﬂ@%rﬁﬁle@?‘?eé&lh@éh n(p%hn&@f‘th@‘??rﬁm%zig delflrﬂard 6087 e,
by sinply m xing the dyes with dne anot el se
with a mixture of two different compounds of the formulae (5a) and (5b). Su:table dye
mixtures according to the invention comprise, for example, 5 to 60% by weight of the
compound of the formula (1a) given above, 20 to 75% by weight of the compound of the
formula (1b) given above and 60 to 5% by weight of the compound of the formula (1 c) given
above, the sum of the three compounds being 100% by weight. Preference is given to dye
mixtures comprising one compound each of the formulae (1a), (1b) and (1¢) given above, in
which Z is branched Cs-Cgalkylene and n is 1, T, and T, are identical and are each fiuorine
or chlorine, and V, and V are different from one another and are each 2-, 3- or 4-
sulfophenylamino, 2,4- or 2,5-disulfophenylamino or a 4-vinylsuifonylphenylamino or 4-B-

sulfatoethylsulfonylphenylamino fibre-reactive radical.

The compounds of the formula (1) are suitable as reactive dyes for dyeing or printing a wide
range of materials, in particular hydroxyl-containing or nitrogen-containing fibre materials.
Examples of nitrogen-containing fibre materials are silk, wool, synthetic polyamide fibre
materials, polyurethanes and blend fabrics containing these materials. Examples of
hydroxyl-containing fibre materials are natural fibre materials, for example linen, hemp, jute
or, in particular, cotton, cellulose, regenerated cellulose and blend fabrics containing these
materials. The dyes according to the invention are suitable in particular for dyeing or printing
cotton and cotton-containing blend fabrics, for example cotton/polyester or cotton/polyamide
blend fabrics.

The compounds of the formula (1) according to the invention are fibre-reactive. Fibre-
reactive compounds are understood as meaning those compounds which are capable of
reacting with the hydroxyl groups of cellulose, the amino, carboxyl, hydroxy! or mercapto
groups of wool and silk or with the amino and, if present, with the carboxyl groups of
synthetic polyamides with the formation of covalent chemica! bonds.

The dyes according to the invention can be fixed on the fibre in various ways, in particular in
the form of aqueous dye solutions or printing pastes. They are suitable not only for dyeing
by the exhaust method but also for dyeing by a padding method and they can be used at



t he case of m xtures of one conpound each of the fornulae (la), (1b) and
(1c), directly during synthesis, for exanple by reacting a conpound of the
formula (4) as defined above with a m xture of two different conpounds of
the fornmulae (5a) and (5b). Suitable dye m xtures according to the

I nvention conprise, for exanple, 5 to 60% by weight of the conmpound of the
formula (1 a) given above, 20 to 75% by wei ght of the conpound of the
formula (1 b) given above and 60 to 5% by wei ght of the conpound of the
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goad light fastness and excellent wet fastness properties, for example wash, water,

seawater, cross-dyeing and perspiration fastness, and also good pleating fastness, hot
press fastness, rub fastness and chlorine fastness.

The examples which follow serve to iliustrate the invention. Temperatures are given in
degrees centigrade, and parts and percentages are by weight, unless stated otherwise.

Parts by weight relate to parts by volume as the kilogram relates to the litre.

Preparation of the compounds of the formula (4)

Example 1: 27 parts of 2-chloro-5-nitrobenzenesulfonic acid are stirred together with 166 -
paris of 1,2-diaminopropane at room temperature for 8 hours. Excess 1,2-diaminopropane
is then distilled off under reduced pressure, and the residue is taken up in water, neutralized
with hydrochloric acid, and the solid material is filtered off and dried in vacuo to give 28
parts of N-(2-aminopropyl)-amino-4-nitroaniline-2-sulfonic acid as a yellow powder. This
powder is then suspended in 300 parts of water and reduced at 40 C with hydrogen and 3
parts of 5% Pd/C to give the diamino compound. After clarifying filtration, 12.3 parts of
2,3,5,6-tetrachloro-1,4-benzoquinone are added in portions to the reaction mixture at a
temperature of 40 to 60 C, the pH being maintained at a constant value of 6.0 for about 12
hours by adding sodium hydroxide solution. The mixture is then allowed to cool, the
resulting dianilide is filtered off, washed with water and dried in vacuo. The finely milled

dianilide is introduced in portions into 620 parts of 5% oleum at a temperature of 0 to 5 C,
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Example 2: 26 paris of 2-chloro-5-nitrobenzenesulfonic acid are stirred together with 220
parts of 2,2-dimethyl-1,3-diaminopropane at room temperature for 8 hours. Excess 2,2-
dimethyl-1,3-diaminopropane is then distilied off under reduced pressure, and the residue is
taken up in water, neutralized with hydrochloric acid, and the solid material is filtered off and
dried in vacuo to give 30 parts of N-(3-amino-2,2-dimethylpropyl)-amino-4-nitroaniline-2-
sulfonic acid as a yellow powder. This powder is then suspended in 300 paris of water and
reduced at 40 C with hydrogen and 3 parts of 5% Pd/C to give the diamino compound.
After clarifying filtration, 12.3 parts of 2,3,5,6-tetrachloro-1,4-benzoquinone are added in
portions to the reaction mixture at a temperature of 40 to 60 C, the pH being maintained at
a constant value of 6.0 for about 12 hours by adding sodium hydroxide solution. The
mixture is then allowed to cool, the resulting dianilide is filtered off, washed with water and
dried in vacuo. The finely milled dianilide is introduced in portions into 350 parts of 5%
oleum at a temperature of 0 to 5 C, 27 parts of potassium persulfate are added, and the
reaction mixture is stirred for about 3 hours. If is then poured onto ice, and the pH is brought
to a value of about 3 with sodium hydroxide solution. The blue precipitate is filtered off,
washed with warm water and dried in vacuo at elevated temperature to give 27 parts of the
compound of the formula



| ong shelf life. The dyeings and prints obtained with the conpounds of the
fornmula (1) according to the invention on cellul ose nmaterials have high
colour strength and a high stability of the fibre-to- dye bond, not only in
the acid range but also in the al kaline range, and furthernore exhibit good
| ight fastness and excellent wet fastnegg properties, for exanple wash,

wat er, seawater, cross-dyeing and perspiration fastness, and al so good
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constant \(eampera re of (9 c' R neuﬁal solu](on of 17 parts of 2-aminobenzenesulfonic acid in 170

parts of water is added dropwise to the suspension, the pH being maintained during the

reaction at a constant value of 5.2 by adding sodium hydroxide solution. After reaction is
complete, a suspension of 33 parts of the compound of the formula (8) according to
Example 1 and 3.3 parts of lithium hydroxide monohydrate in 600 parts of water is added to
the reaction mixture, the pH being maintained during the subsequent reaction at a constant
value of 9.5 by adding sodium hydroxide solution. After reaction is complete, the reaction
mixture is neutralized with hydrochloric acid, substantially desalted by dialysis and
evaporated to give the compound of the formula
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as a violet powder which dyes cellulose in brilliant blue shades.

Example 4: 18 parts of cyanuric chloride are stirred thoroughly together with 50 parts of
water and the addition of a wetting agent and 5 parts of disodium hydrogen phosphate at a
temperature of 0 C. A neutral solution of 28 parts of 2-amino-5-methoxybenzene-1,4-
disulfonic acid in 250 parts of water is added dropwise to the suspension, the pH being
maintained during the reaction at a constant value of 5.5 by adding sodium hydroxide
solution. After reaction is complete, a suspension of 33 parts of the compound of the
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as a violet powder which dyes cellulose in brilliant biue shades.

Example 5: 19 parts of cyanuric chloride are stirred thoroughly together with 50 parts of
water and the addition of a wetting agent and 5 parts of disodium hydrogen phosphate at a
temperature of 0 C. A neutral solution of 30 parts of 2-aminonaphthalene-1,5-disulfonic acid
in 300 parts of water is added dropwise to the suspension, the pH being maintained during
the reaction at a constant value of 5.5 by adding sodium hydroxide solution. After reaction
is complete, a suspension of 33 parts of the compound of the formula (8) according to
Example 1 and 3.3 parts of lithium hydroxide monohydrate in 800 parts of water is added to
the reaction mixture, the pH being maintained during the subsequent reaction at a constant
value of 9.5 by adding sodium hydroxide solution. After reaction is complete, the reaction
mixture is neutralized with hydrochloric acid, substantially desalted by dialysis and
evaporated to give the compound of the formula



portions to the reaction mxture at a tenperature of 40 to 60 C, the pH
bei ng mai ntai ned at a constant value of 6.0 for about 12 hours by addi ng
sodi um hydroxi de solution. The m xture is then allowed to cool, the
resulting dianilide is filtered off, washed with water and dried in vacuo.
The finely mlled dianilide is introducedzi.n portions into 350 parts of 5%
oleum at a tenperature of 0 to 5 C, 27 parts of potassiumpersulfate are
added, and the reaction mxture is stirred for about 3 hours. It is then
poured onto ice, and the pHis brought to a value of about 3 with sodium
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as a violet powder which dyes cellulose in brilliant blue shades.

Example 6: 19 parts of cyanuric chioride are stirred thoroughly together with 50 parts of
water and the addition of a wetting agent and 5 parts of disodium hydrogen phosphate at a
temperature of 0 C. A neutral solution of 25 parts of 2-aminobenzene-1,4-disulfonic acid in

250 parts of water is added dropwise to the suspension, the pH being maintained during the
reaction at a constant value of 5.5 by adding sodium hydroxide solution. After reaction is
complete, a suspension of 33 parts of the compound of the formula (8) according to
Example 1 and 3.3 parts of lithium hydroxide monohydrate in 600 parts of water is added to
the reaction mixture, the pH being maintained during the subsequent reaction at a constant
value of 9.5 by adding sodium hydroxide solution. After reaction is complete, the reaction
mixture is neutralized with hydrochloric acid, substantially desalted by dialysis and
evaporated to give the compound of the formula
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as a violet powder which dyes cellulose in brifliant blue shades.



conpl ete, a suspension of 33 parts of the conpound of the fornula (8)
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as a violet powder which dyes cellulose in brilliant blue shades.

Example 8: 14 parts of cyanuric fluoride are added dropwise at a temperature of 0to 2 C to
a solution of 25 parts of 2-aminobenzene-1,4-disulfonic acid and 5 parts of disodium
hydrogen phosphate in 250 parts of water, the pH being maintained during the reaction at a
constant value of 5.2 by adding sodium hydroxide solution. After reaction is complete, a
suspension of 33 parts of the compound of the formula (8) according to Example 1 and 3.3
parts of lithium hydroxide monohydrate in 600 paris of water is added to the reaction
mixture, the pH being maintained during the subsequent reaction at a constant value of 9.5
by adding sodium hydroxide solution. After reaction is complete, the reaction mixture is
neutralized with hydrochioric acid, substantially desalted by dialysis and evaporated to give
the compound of the formula



subsequent reaction at a constant value of 9.5 by addi ng sodi um hydroxi de
solution. After reaction is conplete, the reaction mxture is neutralized
wi th hydrochloric acid, substantially desalted by dialysis and evaporated
to give the conmpound of the fornmula [err]
) L~ FI as a violet powder which dyes cejdulose in brilliant blue shades.
Exanpl e 5: 19 parts of cyanuric chloride are stirred thoroughly together
with 50 parts of water and the addition of a wetting agent and 5 parts of
di sodi um hydrogen phosphate at a tenperature of 0 C. A neutral solution of
30 parts of 2-am nonaphthal ene-1,5-disulfonic acid in 300 parts of water is
added dr opw se HQRS uspensi on, the pH being nmaintained during the
reaction at a const val ue of 5.5 by addi ng sodi um hydroxi de sol ution.
After reaction is_ e 2i@, ya suspension of 33 parts of the conpound of the
formula (8) accoaglng to EXanple 1 and 3.3 parts of |ithium hydroxide
nonohydr at e iiﬂgr art sCbj matemx]ﬁ adggd to the reaction mxture, the pH
ng é

bei ng mai nt ai ne he subsd que@t rleacyi op _at a constant val ue of 9.5
by addi ng sodi e OI . | “re on g Hete t he

reaction mixture is neutral @ h agl W Fly
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desal ted by dialysis and evaporated Mo gi o
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as a violet powder which dyes cellulose in brilliant blue shades.

Example 9: 14 parts of cyanuric fluoride are added dropwise at a temperature of 0to 2 C to
a solution of 17 parts of 2-aminobenzenesulfonic acid and 5 parts of disodium hydrogen
phosphate in 170 parts of water, the pH being maintained during the reaction at a constant
value of 5.2 by adding sodium hydroxide solution. After reaction is complete, a suspension
of 36 parts of the compound of the formula (9) according to Example 2 and 3.3 parts of
lithium hydroxide monohydrate in 650 parts of water is added to the reaction mixture, the pH
being maintained during the subsequent reaction at a constant value of 9.5 by adding
sodium hydroxide solution. After reaction is complete, the reaction mixture is neutralized
with hydrochloric acid, substantially desalted by dialysis and evaporated to give the
compound of the formula

Ho,s:©

XL
N“ N
F"\\N /‘\ (I)Ha SO,H ¢l
(o] N
HN-H,C CI: Hp—HN—(‘E[ z (|:H3
CH. o~
3 N o NH—CHZ—(':—CH; NH
ci SOH CH, \//Nh/ F
e

as a violet powder which dyes cellulose in brifliant blue shades.



[err] as a violet powder which dyes cellulose in brilliant blue shades.
Exanpl e 6: 19 parts of cyanuric chloride are stirred thoroughly together
with 50 parts of water and the addition of a wetting agent and 5 parts of

di sodi um hydrogen phosphate at a tenperature of 0 C. A neutral solution of
25 parts of 2-aninobenzene-1,4-disulfonlg%acid in 250 parts of water is
added dropwi se to the suspension, the pH being maintained during the
reaction at a constant value of 5.5 by addi ng sodi um hydr oxi de sol uti on.
After reaction is conplete, a suspension of 33 parts of the conpound of the
formula (8) according to Exanple 1 and 3.3 parts of |ithium hydroxide
monohydr at exdnipl&90: 15drE d?fcymi%rchloﬁdé‘gﬁeﬁmteﬁ tﬁ&@uélﬁ@ﬁbbfﬁ@r Wit 58 Psr’ts Bhe pH
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desalted b ysis and evaporated to give the co fornmul a
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solution. After reaction is complete, a suspension of 36 parts of the compound of the

formula (9) according to Example 2 and 3.3 parts of lithium hydroxide monohydrate in 650
parts of water is added to the reaction mixture, the pH being maintained during the
subsequent reaction at a constant value of 9.5 by adding sodium hydroxide solution. After
reaction is complete, the reaction mixture is neutralized with hydrochloric acid, substantially
desalted by dialysis and evaporated to give the compound of the formula

N O,H
vy
S ) CH, SOH Cl
c N ! o N
HN'HZC‘(':_HZC—HN e CHa
CH z |
3 N o] NH—CH,—C—CH;NH
cl SO,H ' ct

as a violet powder which dyes cellulose in brilliant blue shades.

Example 11: 14 parts of cyanuric fluoride are added dropwise at a temperature of 0 to 2 C
to a solution of 8.5 parts of 2-aminobenzenesuifonic acid, 12.5 parts of 2-aminobenzene-
1,4-disulfonic acid and 5 parts of disodium hydrogen phosphate in 200 paris of water, the
pH being maintained during the reaction at a constant value of 5.5 by adding sodium
hydroxide solution. After reaction is complete, a suspension of 33 parts of the compound of
the formula (8) according to Example 1 and 3.3 parts of lithium hydroxide monohydrate in
630 parts of water is added to the reaction mixture, the pH being maintained during the
subsequent reaction at a constant value of 9.5 by adding sodium hydroxide solution. After
reaction is complete, the reaction mixture is neutralized with hydrochloric acid, substantially

desalted by dialysis and evaporated to give a mixture of the compounds of the formula



a solution of 17 parts of 2-am nobenzenesulfonic acid and 5 parts of

di sodi um hydrogen phosphate in 170 parts of water, the pH bei ng naintai ned
during the reaction at a constant value of 5.2 by addi ng sodi um hydroxi de
solution. After reaction is conplete, a suspension of 33 parts of the
conpound of the fornula (8) according toskxanple 1 and 3.3 parts of lithium
hydr oxi de nmonohydrate in 600 parts of water is added to the reaction

m xture, the pH being nmaintai ned during the subsequent reaction at a
constant value of 9.5 by addi ng sodi um hydroxi de solution. After reaction
is complete, the rgaction mxture is neutralized with hydrochloric acid,
substantially degéﬁged byhdialysms and: evaporated to give the conpound of
the fornmul a [er[1§a a Viepl ek LW dyes cellulose in brilliant blue
shades. Exanpl e78: N1 hpért\géof nu de/car e_added, drppw(ta),at a
tenperature of 0 to 2 Cto a sohDINGTE garis O¢H 2- alff ngbenzene- 1
,4-disulfonic acid and 5 parts of disadi um hs ogenmphosphFWe in 250 parts
of water, the pH being naintained during the reaction at g constant val ue
of 5.2 by addi ng sodi um hydroxi de solution. After reaction is conplete, a
suspension of 33 parts of the conmpound of the fornmula (8) according to
Exanple 1 and 3.3 parts of |ithium hydroxi de nonohydrate in 600 parts of

wat er i s added tﬁgtn/ltg re%{*éti on M%turé§, the pH being maintained during the
subsequent reacti t acgor \4 9 by addi ng sodi um hydr oxi de
sol ution. After’ refactivdn ?m@gm e i/\é'h m/S@'t"\%p/ s, neltd®apNd ed

wi th hydrochl oric acid, substantiallyYde®al fled ™y §'al ydi s lland evaporat ed
to give cl OH CH, N N

F (10c),
in which Vy is 2-sulfophenylamino and V, is 2,5-disulfophenylamino, and which dyes
cellulose in brilliant blue shades.

Example 12: 14 parts of cyanuric fluoride are added dropwise at a temperature of 0to 2 C
to a solution of 7.6 parts of 2-aminobenzene-1,4-disulfonic acid, 19.6 parts of 4--
sulfatoethylsulfonylaniline and 5 parts of disodium hydrogen phosphate in 200 parts of
water, the pH being maintained during the reaction at a constant value of 5.5 by adding
sodium hydroxide solution. After reaction is complete, a suspension of 33 parts of the
compound of the formula (8) according to Example 1 and 3.3 parts of lithium hydroxide
monohydrate in 600 parts of water is added to the reaction mixture, the pH being
maintained during the subsequent reaction at a constant value of 9.5 by adding sodium
hydroxide solution. After reaction is complete, the reaction mixture is neutralized with
hydrochloric acid, substantially desalted by dialysis and evaporated to give a dye mixture
comprising 49% by weight of the compound of the formula (10a) given in Example 11, 42%
by weight of the compound of the formula (10b) given in Example 11 and 9% by weight of
the compound of the formula (10c) given in Example 11, in which V, is 2,5-

disulfophenylamino and V, is 4-B-sulfatoethylsulfonylphenylamino.



t he conpound of the fornula - 19 - [err] as a violet powder which dyes
cellulose in brilliant blue shades. Exanple 9: 14 parts of cyanuric
fluoride are added dropwi se at a tenperature of 0 to 2 Cto a solution of
17 parts of 2-am nobenzenesulfonic acid and 5 parts of di sodi um hydrogen
phosphate in 170 parts of water, the pH.-bging maintained during the
reaction at a constant value of 5.2 by addi ng sodi um hydr oxi de sol uti on.
After reaction is conplete, a suspension of 36 parts of the conpound of the
formula (9) according to Exanple 2 and 3.3 parts of |ithium hydroxide
nonohydrate in 650 parts of water is added to the reaction mxture, the pH
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sulfatoethylsulfonylanllme gives a dye mixture comprising 36% by weight of the compound

of the formula (10a) given in Example 11, 48% by weight of the compound of the formuia
(10b) given in Example 11 and 16% by weight of the compound of the formula (10c) given
in Example 11, in which V, is 2,5-disulfophenylamino and V, is 4-B-

sulfatoethylsulfonylphenylamino.

Example 14: Repeating the procedure of Example 12 and replacing the 7.6 parts of 2-
aminobenzene-1,4-disulfonic acid and the 19.6 parts of 4-B-sulfatoethylsulfonylaniline by
12.7 parts of 2-aminobenzene-1,4-disulfonic acid and 14.1 parts of 4-B-
sulfatoethylsulfonylaniline gives a dye mixture comprising 25% by weight of the compound
of the formula (10a) given in Example 11, 50% by weight of the compound of the formula
(10b) given in Example 11 and 25% by weight of the compound of the formula (10c) given
in Example 11, in which V is 2,5-disulfophenylamino and V, is 4-B-

sulfatoethylsulfonylphenylamino.

Example 15: Repeating the procedure of Example 12 and replacing the 7.8 parts of 2-
aminobenzene-1,4-disulfonic acid and the 19.6 parts of 4-B-sulfatoethylsulfonylaniline by
15.2 parts of 2-aminobenzene-1,4-disulfonic acid and 11.3 parts of 4-B-

- sulfatoethylsulfonylaniline gives a dye mixture comprising 16% by weight of the compound
of the formula (10a) given in Example 11, 48% by weight of the compound of the formula
(10b) given in Example 11 and 36% by weight of the compound of the formula (10c) given
in Example 11, in which V; is 2,5-disulfophenylamino and V., is 4-B-

sulfatoethylsulfonylphenylamino.

Example 16: Repeating the procedure of Example 12 and replacing the 7.6 parts of 2-
aminobenzene-1,4-disulfonic acid and the 19.6 parts of 4-b-sulfatoethylsulfonylaniline by
17.7 parts of 2-aminobenzene-1,4-disulfonic acid and 8.4 parts of 4-B-
sultatoethylsulfonylaniline gives a dye mixture comprising 9% by weight of the compound of
the formula (10a) given in Example 11, 42% by weight of the compound of the formuia



-20 - Exanple 10: 19 parts of cyanuric chloride are stirred thoroughly
together with 50 parts of water and the addition of a wetting agent and 5
parts of disodi um hydrogen phosphate at a tenperature of 0 C. A neutral
solution of 28 parts of 2-am no-5-nethoxybenzene-1,4- disulfonic acid in
250 parts of water is added dropw se to-she suspension, the pH being

mai ntai ned during the reaction at a constant value of 5.5 by addi ng sodi um
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temperature of 0 to 2 C. After reaction is complete, a suspension of 33 parts of the
compound of the formula (8) according to Example 1 and 3.3 parts of lithium hydroxide
monohydrate in 600 parts of water is added to the reaction mixture, the pH being
maintained during the subsequent reaction at a constant value of 9.5 by adding sodium
hydroxide solution. After reaction is complete, the reaction mixture is neutralized with
hydrochloric acid, substantially desalted by dialysis and evaporated to give a dye mixture
comprising one compound each of the formulae (10a), (10b) and (10c) given in Example
11, in which V; is 3-sulfophenylamino and V, is 4-sulfophenylamino, in a weight ratio of
1:2:1.

Example 18: 17 parts of 4-aminobenzenesulfonic acid are dissolved together with 8.4 parts
of sodium fluoride in 200 parts of water under neutral conditions. 160 parts of ice and 19
parts of conc. HCI are added to the solution, and 13.5 parts of cyanuric flucride are rapidly
added dropwise at a temperature of 0 to 2 C. After reaction is complete, a suspension of 33
parts of the compound of the formula (8) according to Example 1 and 3.3 parts of lithium
hydroxide monohydrate in 600 parts of water is added to the reaction mixture, the pH being
maintained during the subsequent reaction at a constant value of 9.5 by adding sodium

- hydroxide solution. After reaction is complete, the reaction mixture is neutralized with
hydrochloric acid, substantially desalted by dialysis and evaporated to give the compound
of the formula



hydr oxi de solution. After reaction is conplete, a suspension of 33 parts of
the conpound of the fornmula (8) according to Exanple 1 and 3.3 parts of

| it hi um hydr oxi de nonohydrate in 650 parts of water is added to the
regction mxture, the pH being maintained during the subsequent reaction at
a constant value of 9.5 by addi ng sodi umpghydr oxi de solution. After reaction
is conplete, the reaction mxture is neutralized with hydrochloric acid,
substantially desalted by dialysis and evaporated to give a m xture of the

conmpounds of the forgyl a -21- [err] in which V, is 2-sul fophenyl am no
and V2 is 2, 5- fobhenyl am no, and which dyes cellulose in brilliant
bl ue shades. le 12: 14 parts of cyanuric fluoride are added dropw se

at a terrperaaﬁ‘e of 0 to 2 Cto a solution of 7.6 parts of
2- am nobenz Hasulfonw;Ham &y 19.6 parts of 4-[err]-

sul f at oet hy sul\fony cani knheland S parns Qf di sodi um hydrogen phosphate in
200 parts N%T\QJ the, pH |ng’ [@ dow,i n )q,mhe rea'g:tlon at a
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is conplete, a suspension of 33 pa ts of sd e cogpoundnQf Nt he fornul a (8)
according to Exanple 1 and 3.3 parts of I|th| um hydr oxilde nonohydrate in
600 parts of water is added to the reaction m xtur g pH being

HO,S
as a powder which dyes cellulose fibres in brilliant blue shades exhibiting good generall
fastness properties.

Example 19: Repeating the procedure of Example 18 und replacing the
4-aminobenzenesulfonic acid by an equivalent amount of 3-aminobenzenesulfonic acid
gives the compound of the formula

which fikewise dyes cellulose fibres in a brilliant blue shade exhibiting good general
fastness properties.

Example 20: 19 parts of cyanuric chloride and 5 parts of disodium hydrogen phosphate are
stirred thoroughly in 50 parts of water at 0 C. A neutral solution of 12.5 parts of
2-aminobenzene-1,4-disulfonic acid and 8.5 parts of 2-aminobenzenesulfonic acid is added
dropwise to this suspension, the pH being maintained during the reaction at a constant
value of 5.5 by adding sodium hydroxide solution. After reaction is complete, a suspension
of 33 parts of the compound of the formula (8) according to Example 1 and 3.3 parts of
lithium hydroxide monohydrate in 600 parts of water is added to the reaction mixture, the pH

being maintained during the subsequent reaction at a constant value of 9.5 by adding



mai nt ai ned during the subsequent reaction at a constant value of 9.5 by
addi ng sodi um hydroxi de solution. After reaction is conplete, the reaction
m xture is neutralized with hydrochloric acid, substantially desalted by

di al ysis and evaporated to give a dye m xture conprising 49% by wei ght of
the conpound of the fornula (1 Oa) givenshn Exanple 11, 42% by wei ght of
the conmpound of the fornula (1 Q) given In Exanple 11 and 9% by wei ght of
t he conpound of the fornmula (10c) given in Exanple 11, in which Verr] is
2,5- disulfo hen |l ami no and V2 is 4-[err]-sulfatoethyl sul fonyl phenyl am no.
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cl (11c),
in which V, is 2-sulfophenylamino and V, is 2,5-disulfophenylamino, and which dyes
cellulose fibres in a brilliant blue shade exhibiting good general fastness properties.

Dyeing procedure |: 2 parts of the dye obtained according to Example 3 are dissolved in
400 parts of water, and 1500 parts of a solution containing 53 g of sodium chloride per litre
are added. This dyeing bath is entered at 40 C with 100 parts of a cotton fabric. After 45
minutes, 100 parts of a solution containing 16 g of sodium hydroxide and 20 g of calcined
sodium carbonate per litre are added. The temperature of the dyeing bath is maintained at
40 C for another 45 minutes. The dyed goods are then rinsed, soaped with a nonionic

detergent at the boil for a quarter of an hour, rinsed again and dried.

Dyeing procedure Il: 2 parts of the reactive dye obtained according to Example 3 are
dissolved in 400 parts of water, and 1500 parts of a solution containing 53 g of sodium



am nobenzene-1, 4-di sul fonic acid and the 19.6 parts of

4-[err]-sul fatoethyl sul fonylaniline by 12.7 parts of

2-am nobenzene- 1, 4-di sul fonic acid and 14.1 parts of 4-[err]- _

sul f at oet hyl sul fonyl aniline gives a dye m xture conprising 25% by wei ght of
the conpound of the fornula (10a) given._pg.Exanple 11, 50% by weight of the
compound of the fornmula (1 Ob) given in Exanple 11 and 25% by wei ght of the
conmpound of the formula (1 Oc) given in Exanple 11, in which V[err], is
2,5-disulf enyl amno and, V[err], i.s 4-ferr]- _
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2, 5-di sul fophenylam no and V[ err] is _

sul f at oet HAYEUINEBAREHAEAYICEAT.N0. * Exanpl e 16: Repeating the procedure of
Exanpl e 12 and replacing the 7.6 parts of 2- ami nobenzene-1, 4-disulfonic
acid and the 19.6 parts of 4-b-sulfatoethylsulfonylaniline by 17.7 parts of
2- ami noberi¥@ing progedure i|: Baairis ohthiedreadtivie 8y obtaimed aptordingeo Ekample 3 are

he conpouna CNEUd 4O Barts et B Fast Bart ' SefR BB ie i i1ty Vet o
t he conpousutfatefper hitse fer arided. This dyeing bath is entered at 25 C with 100 parts of a cotton
fabric. After 10 minutes, 200 parts of a solution containing 150 g of trisodium phosphate per
litre are added. The temperature of the dyeing bath is then raised to 60 C over a period of
10 minutes. The temperature is maintained at 60 C for another 90 minutes. The dyed goods
are then rinsed, soaped with a nonionic detergent at the boil for a quarter of an hour, rinsed
again and dried.

Dyeing procedure |V: 4 parts of the reactive dye obtained according to Example 3 are
dissolved in 50 parts of water. 50 parts of a solution containing 5 g of sodium hydroxide and
20 g of calcined sodium carbonate per litre are added. The resulting solution is used to pad
a cotton fabric to a liquor pickup of 70% by weight, and the cotton fabric is then wound onto
a batching roller. It is stored in this manner at room temperature for 3 hours. The dyed
goods are then rinsed, soaped with a nonionic detergent at the boil for a quarter of an hour,
rinsed again and dried.

Dyeing procedure V: 6 parts of the reactive dye obtained according to Exampile 3 are
dissolved in 50 parts of water. 50 parts of a solution containing 16 g of sodium hydroxide
and 0.04 litre of water glass (38 Bé) per litre are added. The resulting solution is used to
pad a cotton fabric to a liquor pickup of 70% by weight, and the cotton fabric is then wound
onto a batching roller. It is stored in this manner at room temperature for 10 hours. The
dyed goods are then rinsed, soaped with a nonionic detergent at the boil for a quarter of an
hour, rinsed again and dried.



- 23 - (10b) given in Exanple 11 and 49% by wei ght of the conpound of the
formula (1 Oc) given in Exanple 11, in which V[err] is

2, 5-di sul fophenyl amino and V[err] is 4-[err]-

sul f at oet hyl sul f onyl phenyl am no. Exanple 17: 8.5 parts of

3-am nobenzenesul fonic acid and 8.5 partyxy .of 4-am nobenzenesul fonic acid
are dissolved together with 8.4 parts of sodiumfluoride in 200 parts of
wat er under neutral conditions. 160 parts of ice and 19 parts of conc. HC
are added _to. the sol ution, and nuri@flu re rapidly
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detergent for a quarter of an hour, rinsed and dried.

Dyeing procedure Vii: 0.1 part of the dye according to Example 3 is dissolved in 200 parts

of deionized water, and 0.5 part of Glauber's salt, 0.1 part of a levelling agent and 0.5 part -
of sodium acetate are added. This dyeing bath is then brought to a pH of 5.5 with 80%
acetic acid. It is heated at 50 C for 10 minutes, and 10 pieces of a woollen fabric are then
added. After heating the dyeing bath to 100 C over a period of about 50 minutes, dyeing is
carried out at this temperature for 60 minutes. The dyeing bath is then aliowed to cool to

90 C, and the dyed goods are removed. The wootlen fabric is rinsed with hot and cold
water, spinned and dried to give a brilliant blue dyeing which exhibits excelient light and wet
fastness properties.

Printing procedure |: 3 parts of the reactive dye obtained according to Example 3 are
sprinkled with rapid stirring into 100 parts of a stock thickener containing 50 parts of a 5%
sodium alginate thickener, 27.8 parts of water, 20 parts of urea, 1 part of sodium m-
nitrobenzenesuifonate and 1.2 parts of sodium bicarbonate. The printing paste thus
obtained is used to print a cotton fabric, the printed fabric obtained is dried and steamed at
102 C in saturated steam for 2 minutes. The printed fabric is then rinsed and, if desired,
soaped at the boil and rinsed again, and then dried.

Printing procedure 11: 5 parts of the reactive dye obtained according to Example 3 are

sprinkled with rapid stirring into 100 parts of a stock thickener containing 50 parts of a 5%
sodium alginate thickener, 36.5 parts of water, 10 parts of urea, 1 part of sodium
m-nitrobenzenesulfonate and 2.5 parts of sodium bicarbonate. The printing paste thus
obtained, whose stability meets the industrial requirements, is used to print a cotton fabric,
the printed fabric obtained is dried and steamed at 102 C in saturated steam for 8 minutes.



Exanpl e 18: 17 parts of 4-am nobenzenesulfonic acid are dissol ved together
wth 8.4 parts of sodiumfluoride in 200 parts of water under neutral
conditions. 160 parts of ice and 19 parts of conc. HO are added to the
solution, and 13.5 parts of cyanuric fluoride are rapidly added dropw se at
a tenperature of 0 to 2 C. After reactiongis conplete, a suspension of 33
parts of the conmpound of the forrmula (8) according to Exanple 1 and 3.3
parts of |ithium hydroxi de nonohydrate in 600 parts of water is added to

the reacti ], . th H bej ng, ngj nt ai ned during the subsequent
reaction a?ﬁ%mé'ﬁ%\cgfagjﬁ'f: '%/&'Ieﬁémﬁ?d @?dsﬁab{‘r’s'é% iSAgPesAtitigpeilandoinsgd again@ndon.
After reactheorried. conpl ete, the reaction mxture is neutralized with
hydrochl ori ¢ acid, substantially desalted by dialysis and evaporated to
gi ve the conmpound of the formula - 24 - [err] as a powder which dyes
cellulose fibres in brilliant blue shades exhibiting good general fastness
properties. Exanple 19: Repeating the procedure of Exanple 18 und repl aci ng
t he 4-am nobenzenesul fonic acid by an equival ent anount of

3- am nobenzenesul fonic acid gives the conpound of the formula



[err] which |ikew se dyes cellulose fibres in a brilliant blrue stade————

exhi bi ti ng good general fastness properties. Exanple 20:
cyanuric chloride and 5 parts of di sodi um hydrogen phosdl}ﬂﬂﬂ mﬂﬂ! ﬂg
t horoughly in 50 parts of water at 0 C. A neutral solution @

2- am nobenzene- 1, 4-disul fonic acid and 828 -parts of 2-am nobenzenesul fonic
acid is added dropwi se to this suspension, the pH being maintai ned during

the reaction at a constant value of 5.5 by adding sodi um hydroxi de

sol uti on. M%M%s conpl ete, a suspengion Of-» @@rts t he
conmpound o ) according to Exanpl g@é (aﬁﬁ Pa s of lithium
hydr oxi de monohydrate in 600 parts of water is |[afde t“h'é" |on

m xture, the, pH bein i nt ai ned during the subsequent. reactlon at a

const ant véiﬁéoﬁ'PO@”‘g 'NB E’g - 25 - sodi um hydroxi de solution. After
reaction is conplete, the reacti on m xture is neutralized wth hydrochloric
acid, substantially desalted by dialysis and evaporated to give a dye

m xture conprisijg e conpounds of the formulae [err] in which V1 is

2- sul f ophenyl ani nﬁ/’an\q—\ﬂ’[’iéh} is 2,5-di gyl fopheny S%Thpo and whi ch dyes

N~ _N
T
T
I?le | 1,

NV
(SO M Z—NR;—~ 1

Na _N

b

T

in which

R, Ry, Rz and R; are each, independently of one another, hydrogen or substituted or
unsubstituted C4-Csalkyl,

Z and Z’are each, independently of one another, branched C,-Cyqalkylene,

T and T' are each, independently of one another, chlorine, fluorine, bromine, 3-
carboxypyridin-1-yl or 3-carbamoylpyridin-1-yl,

V and V' are each, independently of one another, amino, unsubstituted or suifo-, sulfato-,
hydroxyl-, carboxyl- or phenyl-substituted N-C4-C,alkylamino or N,N-di-C,-C,alkylamino,
cyclohexylamino, unsubstituted or C,-C4alkyl-, C4-Caalkoxy-, amino-, C,-C,alkanoylamino-,
carboxyl-, sulfo- or halogen-substituted phenylamino or naphthylamino, N-C¢-C,aikyl-N-
phenylamino which is unsubstituted or substituted in the alkyl moiety by sulfo, sulfato,
hydroxyl, carboxyl, or phenyl and/or in the phenyl moiety by C;-C,alkyl, C-Cqalkoxy, amino,
C.-Cialkanoylamino, carboxyl, sulfo or halogen, or are morpholino or a reactive radical of
the formuia

R,
|
_‘f]\F—alk—SOrY (2a)
R;
—-ll\i—alk~—8—alk’—802—v (2b)
R —_—

6
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cellulose fibres in a brilliant blue shade exhibiting good general fastness
prdperties. Dyeing procedure |: 2 parts of the dye obtained according to
Exanpl e 3 are dissolved in 400 parts of water, and 1500 gﬁlm m ISR Y tiggpn
containing 53 g of sodiumchloride per litre are added. U |Imrm mm)s
entered at 40 Cwith 100 parts of a cott8d-fabric. After 45 rfinktes, s00
parts of a solution containing 16 g of sodi um hydroxi de and 20 g of

cal cined sodi um carbonate per litre are added. The tenperature of the

dyeing bath is maintayned.al,,4056 foy another 45,81 nutes. The dyed goods
are then rinsed, soaped w'th a nohionic detergent at the boil for a quarter

of an hour, rinsed adadi n and dried. Dyeing procedure Il: 2 parts

reactive dye obtained according to Exanple 3 are diss] e HerT 40% BEEN b Of
wat er, and 1500 parts of a solution containing 53 g o'lf SOdIMm aeED 26
chloride per Ili tre—mm—aqm@l_(alﬂjlgLéogyejaﬂ@_Q@Lh i @dent er ‘ ' 100

parts of a cotton fabkic. After!20 m nutes, 100 parts of a solution
containing 16 g of sd& um hydroxi de and 20 g of cal ci ned sodi um car bonat e
per litre are added. The tenperature of the dyeing bath is maintained at 35
C for another 15 mnutes. The tenperature is then raised to 60 C over a
period of 20 m nutes-.NiFhQIehéaap@n(a-t@mmi—azan@%t\ai @ed at 60 C for another 35
m nutes. The dyed gooHs are then rinsed, soaped with a nonionic detergent
at the boil for a quartster of an

/ N\
—nN  N—alk-SO7Y 2f)
_/ or
——'l\l——arylene——NHCO—Y1 (29)
RS

Rs is hydrogen, hydroxyl, sulfo, sulfato, carboxyl, cyano, halogen, C,-C,alkoxycarbonyi,

carbamoyl or a group -SO,-Y,

Rs is hydrogen, unsubstituted or hydroxyl-, sulfo-, sulfato-, carboxyl- or cyano-substituted

R,

C,-Caalkyl or a radical | , in which R, is as defined above,
—alk—S0;,~Y

Rs is hydrogen or C-C,alkyl,

alk and alk’ are each, independently of one another, C,-Ceatkylene,

arylene is an unsubstituted or sulfo-, carboxyl-, hydroxyl-, C4-C,alkyl-, Cs-C.alkoxy- or

halogen-substituted phenylene or naphthylene radical,

Y is vinyl or a radical -CH,-CH,-U and U is a leaving group,

Y1 is a group -CHX-CHoX or -CX=CH,,

Xis chlorine or bromine,

B is a radical -O- or -NRe- in which R is as defined above, and

n andt are each, independently of one another, 0 or 1.

———
e ———

This Sheet Has Been Replaced
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hour, rinsed again and dried. Dyeing procedure I[Il: 8 part v
dye obtained according to Exanple 3 are dissolved in 400 p }”ﬂimﬁi ”
and 1400 parts of a solution containing 100 g of sodium suI e s
are.added. This dyeing bath is entered at 25 Cwith 100 parts of a cotton
fabric. After 10 m nutes, 200 parts of as3olution containing 150 g of
trisodi um phosphate per litre are added. The tenperature of the dyeing bath
is then raised to 60 C over a period of 10 minutes. The tenperature is

i ntai ned he, dye th d,
soaped w1 B3 Bebut@ac ARG Lot WAL ;g iR 3pd afe datihyiotes
ri nsed agaionCafidalisyl iaad whBxein ﬁgamﬂ Be a@dUdentickt andl graehich, iiddpbrddraig®f ove dye

obt ai ned a j e, 3,are dissolved in 50 parts of water. 50
parts of a(éé g“ﬂg%rtoggﬁ?g{iﬁ#haékyé g of sodi um hydroxi de and 20 g of cal cined

sodi um carbonate per litre are added. The resulting solution is used to pad

a cotton fgbric to a p, of 7 /ob ht, and, t ecottonfabrlc
i s then wolna 8AP8ud B‘é‘%&‘ﬁ”%@cﬁ T"I‘e?"z’l“f erein & taé‘F’%daTerid?rl'\tl@ #ndarecagh ar oom
t enper at ur erdnehe@Ch-OuiRylenBYadidgied goods are then rinsed, soaped with a

noni oni ¢ detergent at the boil for a quarter of an hour, rinsed again and
dried. Dyeing procedure V. 6 parts of the reactive dye obtai ned according

to Exanpl e43A%b@|pdur$c§9&déﬂﬂng 1 drly Ao laPhs Y"?&@ I'wheréin RS &fe eﬁt‘iﬂa}"% Phre

containing 16 1? sodi um hydroxide and 0.04 litre of water glass
g[err]) pefah ‘f"é‘”ﬁroéc'éfaﬂé%l The resulting solution is used to pad a cotton
fabric to a liquor pickup of 70% by wei ght, and the cotton fabric is then

wound
5. A compound according to any one of claims 1 to 4, wherein V and V' are each,

independently of one another, amino, unsubstituted or hydroxyl-, sulfo- or sulfato-
substituted N-mono- or N,N-di-C,-C,alkytamino, cyclohexylamino, unsubstituted or methyl-,
methoxy-, carboxyl- or sulfo-substituted phenylamino or naphthylamino, N-C,-C,alky!-N-
phenylamino which is unsubstituted or substituted in the alkyl moiety by hydroxyl, suifo or
sulfato, or are morpholino.

6. A compound according to any one of claims 1 to 5, wherein V and V' are each,
independently of one another, amino, unsubstituted or sulfo-substituted N-mono- or N,N-di-
C+-Cqalkylamino, phenylamino which is substituted by 1 to 3 identical radicals selected from
the group consisting of methyl, methoxy and sulfo or are 1- or 2-naphthylamino which
carries 1 to 3 suifo groups.

7. A compound according to any one of claims 1 to 4, wherein V and V' are each,
independently of one another, a group of the formula

(SO4H)g~4
SO,-Y
——NH (3a),
SO,y
7
——NH = | (3b),
S -~

{SO,H),-,




onto a batchln tored in this manner at roomtenperature for
10° hours. The *ﬂﬂ!H@i ml l!;len rinsed, soaped with a nonionic detergent
at the boil for hour, ri nsed agai n and dri ed. - 27 -
Dyegi ng procedure VI: 2 parts of the reactive dye obtained according to
Exanple 3 are dissolved in 100 parts of-ymter with the addition of 0.5 part
of sodium m nitrobenzenesul fonate. The resulting solution is used to

i npregnate a cotton fabric to a liquor pickup of 75% by wei ght, and the
fabric is then dried. The fabric is then inpregnated with a warm sol ution
at 20 C containing 4 g of sodium hydroxi de and 300 g of sodium chloride per
litre, squeezed off to a |iquor GONkiGH,ef-SP5¥% by wei ght, the dyeing is
steanmed at 100 to 102 C f %0 seconds, rinsed, soaped é’pog boiling 0.3%
sol ution of a nonioni gent for a quarter of an h(gu , rinsed and
dried. Dyeing procedure VIT 0.1 part of the dye according to Exarrple 31is
di ssolved in 200 parts of deionized water, and 0.5 part of Gdauber's salt,
0.1 part of a levelling ag‘éﬁb“ gnd 0.5 part of sodium acetate are added.
This dyeing bath is then brought to a pHof 5.5 with 80%acetic acid. It is
heated at 50C for 10 m nutes, a;mdoéﬁr pi eces of a woollen fabric are then
added. After heating the 3 A1g bath'to 100 C over a p@w od of about 50

m nutes, dyeing i s—NH

{SO,H)y~,

in which Y is vinyl or B-sulfatoethyl and Y, is the group -CHBr-CH,Br or -CBr=CH,.

8. A compound according to claim 1 of the formula (1), in which R, Ry, R, and R, are each,
independently of one another, hydrogen, methyl or ethyl, Z and Z’ are each, independently

- of one another, a branched C;-Csalkylene radical, T and T' are each, independently of one
another, chlorine or fluorine, V and V' are each, independently of one another, amino,
unsubstituted or hydroxyl-, sulfo- or sulfato-substituted N-mono- or N,N-di-C,-C,alkylamino,
cyclohexylamino, unsubstituted or methyl-, methoxy-, carboxyl- oder sulfo-substituted
phenylamino or naphthylamino, or are N-C,-C,alkyl-N-phenylamino which is unsubstituted
or substituted in the alkyl moiety by hydroxyl, sulfo or sulfato, or are morpholino or a
reactive radical of the formula

(SO;H) o,
SO,-Y

2

——NH (3a),

S0,-Y

(3b),

NH /\_/I
K/

(SO,H) -



carried out at this tenperature for 60 m nutes. The dyeing-bath—+s—then——-
allowed to cool to 90 C, and the dyed goods are renopved. The wool |l en fabric
is rinsed with hot and cold water, spinned and dried toJﬂjﬂHﬁ“ﬂﬂH”‘l,l&ﬂll

bl ue dyeing which exhibits excellent |ight and wet fastrigast penitiries
Printing procedure |I: 3 parts of the reaggi-ve dye obtai ned according to
Exanple 3 are sprinkled with rapid stirring into 100 parts of a stock

t hi ckener containing 50 parts of a 5% sodi um al gi nate thickener, 27.8 parts
of water, 20 parts of urea, 1 p ] didgm ni trobenzenesul f onat e and
1.2 parts of sodium bicar éé§%£§%§ %ﬁ$%%p;aste t hus obtained is used
to print a cotton f-abNHe; printed fabric obtained i@cdried and steaned
at 102 Cin saturated ste or 2 mnutes. The printed fabric is then
rinsed and, if desired, soaped at the boil and rinsed again, and then
dried. Printing procedure [(§0HR-,parts of the reactive dye obtained
according to Exanple 3 are sprinkled with rapid stirring into 100 parts of
a stock thickener containing 50 aarts of a 5% sodi um al gi nate thi ckener,
36.5 parts of water, 10 pa RGPS, 1 part of sodium

m ni trobenzenesul f Quajp-_a X5 parts of sodium bi carbé¥ate. The printing
paste thus obtained, whos& kt/ability neets the industrial requirenents, is
used to print a cotton fabrjc, the printed fabric obtained is dried and
steanmed at 102 C in satur al¥&%H&tieam for 8 minutes.

in which Y is B-sulfatoethyl or vinyl and Y is the group -CHBr-CH,Br or -CBr=CH,, and n is
1.

9. A compound according to claim 1 of the formula

Vv N
YNz sof
NYN HN 0 N
T _ ,
N 0 NH (1),

N _V

|
Cl SOH Z—NH—Z "
Na N
Y
T

in which Z is a branched Cs-Cealkylene radical, T is chlorine or fluorine, and V is
phenylamino which is substituted by 1 to 3 identical or different substituents selected from
the group consisting of sulfo, methyl and methoxy or is 2-naphthylamino which is
substituted by 1 or 2 sulfo groups.

10. A process for preparing a compound of the formula (1) according to claim 1, which
comprises condensing a compound of the formula



- 28 - The printed fabric-is-then rinsed and, if desired, soaped at the
boil and rinsed again and then dri ed. VWHAT |S CLAIMED I S:- 1. A conpound

of the fornula err] Rerr], Rerr] and R err] are each,

i ndependent | y é“ﬂmﬂ‘mmmmmdr ogen or substituted or unsubstituted
Clerr]-Cerrjal Kyl ¢ Zant '°Z' &re each, i-mdependently of one anot her,
branched C2-d oal kyI ene, T and Tr are each, independently of one anot her,
chlorine, fluorine, brom ne, 3-carboxypyridin- 1-yl or 3-carbanoyl pyridin-1
-yl, Vand V are each, independently of one anot her, am no, unsubstituted
or sulfo-, sulfato- RHWdT xyl -, carboxyl - or phegylysubstituted

N-C[err]-C[err]aIkyIamn or NN—d| C -d erp]4dl Kyl am no,
cycl ohexyl am no, unsubst R Lef ‘ kal kyl -,
Cerr]:(err]al koxy-, am no err ¢ B oyl am no-(4),car boxyl -

sul fo- or hal ogen-substitut 057 0 yl am no,
N-Cerr]-Clerr]al kyl - N ph yl am no ich’is unsupstituted or substituted
in the alkyl noiety by sul$@Hsul fat oS! hydroxyl, Z—NHR,

in which R, Ry, R,, Ra, Z, Z’ and n are each as defined in claim 1, with about 1 mole
equivalent each of a compound of the formula

N (5a) and

N \
’d
T | Y (5b)
NYN
T
in which T and T’ are each, independently of one another, fluorine, chlorine or bromine and
.V and V’ are each as defined in claim 1, in any desired order and, where appropriate,

converting one of the two radicals T and T’ into another radical T and/or T', respectively,
before or after this condensation.

11. A dye mixture, comprising one compound each of the formula

Y j—R N—Z OH),

! S
T Kﬁ
1 NR (1)

(SO Hn L—NR—‘/
he

T



car boxyl, or hen | and/or in the phenyl noiety by C[er[)] -Cl[err] ﬂ kyl ,
cerr]- C[err] aI r]- C4al kanoyl am no, carboxyl, sulfo or
hal ogen, are lﬂﬂlmﬂlﬂlmreact ive radical of the formula [err]
[err] R[err] i s Aydfogen," hydrbdxyl, sulfo, sulfato, carboxyl, cyano,
hal ogen, C[err]-Clerr]al koxycar bonyl cargganoyl or a group -SO[err]-Y,
Rl err] is hydrogen or unsubstituted or hydroxyl-, sulfo-, sulfato-,

carboxyl - or cyano-substituted CJerr]-Cerr]al kyl, R6 is hydrogen or
Cerr]-Cerr]al kyl, alk and al k' are each, independently of one another,

derr]- C[er%] —arylene is an unsubstltut ed or sul fo-, carboxyl -
hydr oxyl -, C[err]lal kyl - 3 » d’l';koxy or hal ogen-
substi t ut ed ph yI ene OfN 2 Y is vinyl or a radical

- CH2- CH2- Uand1l1J is alea
-CX:CH2_, X is chlorine or

' a grou or
Ippal ’ -0 por%ﬁ%{a} i n which
n Z—NR1—r’ T 2

TZ
Va N RN—Z
) 1 cl SO,H),
NYN RN o) N
T2 ~ (1 C):
N o) t]\lR
SO,H al N V2
( 3 )n Z_.NR1 N/ \]N(
Y
TZ

in which R, Ry, Z and n are each as defined in claim 1, V, and V, each have, independently
of one another, one of the meanings given in claim 1 for V, and T, and T, each have,
independently of one another, one of the meanings given in claim 1 for T, V, and V, and/or
T: and T, being different from one another.

12. A dye mixture according to claim 11, comprising 5 to 60% by weight of a compound of
the formula (1a), 20 to 75% by weight of a compound of the formula (1b) and 60 to 5% by
weight of a compound of the formula (1c), the sum of the compounds of the formulae (1a),
(1b) and (1c) being 100% by weight, in which Z is branched C,-Csalkylene and n is 1, T,
and T, are identical and are each fluorine or chlorine, and V; and V., are different from one
another and are each 2-, 3- or 4-sulfophenylamino, 2,4- or 2,5-disulfophenylamino or a

4-vinylsulfonylphenylamino or 4-8-sulfatoethylsulfonylphenylamino fibre-reactive radical.

13. Use of a compound of the formula (1) or of a dye mixture according to claim 11 as

reactive dye for dyeing or printing hydroxyl-containing or nitrogen-containing fibre materials.



e T *\\_\

n and t are each, independently of one another, 0 or 1.,. . -31 - 2. A
conpound according to claiml1l, wherein R and R2 are Idé@ﬂw&f’/m Py ach
hydrogen or Clerr]-Clerr]al kyl and wherein R err] and. mywcal
and.are each, independently of one another, hydrogen or (err]-@esr kyl .
3. A conpound according to claim1 or 2,36herein Z and Z' are identical and
are each a branched C3-C6al kyl ene radical. 4. A conpound according to any

one of clains 1 to 3, wherein T and T' are identical and are each fluorine

or chlori ne. Use abcerimpunsiaiat tDHdigintqilakke 0RtaMing kiBidWatkrial, th pdfetgi n vV
and V' are gach mdegﬁndently of one another, am no, unsubstituted or

hydr oxyl - ,COURH-Fentaiginadibre materials, retdvedt ed N- nono- or

N, Ndi-C[err]-C[err]al kyl am no, cycl ohexyl am no, unsubstituted or nethyl-,
met hoxy-, carboxyl - é)r ﬁul f 0o- substi tuted phenyl am no or napht hyl am no,
N-C er r] - CPefropaIPRYNd REthE ffAWB M no which is unsubstituted or substituted
in the alkyl noiety by hydroxyl, sulfo or sulfato, or are norpholino. 6. A
conmpound according to any one of clainms 1 to 5, wherein V and V are each,

i ndependent |y of omeqsnerher, am no, unsubstituted or sulfo-substituted

N-nmono- or N, N-di - l Gl SO4H)
RN O N
“
_ (4),
N o NR,
(SO4H). c! r—NHR,

in which R, Ry, Ry, Rs, Z, Z’ and n are each as defined in claim 1.



""" Bt S

Clerr]-Cerr]al kyl am no, phenylam no which is substituted P 1 to 3
i d8ntical radicals selected fromthe group consisting of Hmﬂﬁ§ﬁgﬁ¥g
and sulfo or are 1- or 2- napht hyl am no which carries 1 to *i“; oed
7. <A conpound according to any one of clains 1 to 4, where '
each, [err] independently of one anotheg7-a group of t he fornula -
[err] in which Yis vinyl or [err]-sulfatoethyl and Y[err] is the group

-CHBr-CH err]Br or -CBr=CH err]. 8. A conpound according to claim1l of the
formula (1), in which R Rerr], Rerr] and R err] are each, independently
of one anot her, hydrogen, nethyl or ethyl, Z and Z' are each, independently

of one an.@béiﬁct a branched C3- C6al kyl ene natg §d8§l\ are each,

i ndependently of one another, chlorine or j\/ “ar e each

i ndependently of one anot her, am no, unsudstltukeﬁd-‘g thdr yl -, sulfo- or
sul f at o- sCb@polndsed the fdanga or N, N-di-(ferr]-Cerr]al kyI am no,

cycl ohexyl am no, unsubstituted or nethyl-, net hoxy- car boxyl - oder

sul fo-substi tuied phenyl ani no or napht hyl ami no, are ’

NCerr]- C[err]a Kyﬁ"l\%‘ ylamno whcphl ituted or substituted in

Rz (1)
e
"y
T

S un
t he al kyl noi etleﬁl,Nydrqgg sul {p : uyfatg o’rs’hre nor pholino or a
SOH

are described in which the variables are as defined in the c¢laims and which are suitable as
fibre-reactive dyes for dyeing a wide range of fibre materials.



reactive radical of the fornula [err] - 33 - [err] in which YEEA 3%
[efr]-sul fatoethyl or vinyl and Y[err] is the group -CHBr-CH2Br or '

- CBr =6H2,

[ert] in which Z is a branched CJerr]-{err]al kyl ene radie :
or ‘fluorine, and V is phenylam no which is substituted b% 1l to 3 identiclal
or different substituents selected fromthe group consisting 2of Fs@l 97
met hyl and nmethoxy or is 2-naphthylanino which is substituted by 1 or 2/
sul fo groups. 10. A process for preparing a conmpound of 1;5hé"'1"'1‘3T‘rrrJ'I'""zat""("ft-)-'-j

accordi ng

and nis 1. 9. A conpound according to claiml

;;..-_-_‘-f w;.vf,«_h.,é-.;mf.. d ,ml\t‘ .
hkiorki

o claim1l, whjch conprises condensing a conpound of the fornula
heact!ve dyes trom the gioxazn eser%s, t?\elral preparation and ugg e

The present invention relates to novel reactive dyes from the dioxazine series, processes
for their preparation and their use.

The practice of dyeing with reactive dyes has more recently led to more stringent demands
on the quality of the dyeings and the economy of the dyeing process. As a result, there is
still a need for novel reactive dyes having improved properties, in particular with respect to
their application.

Nowadays the reactive dyes required for dyeing are those exhibiting sufficient substantivity
and, at the same time, good ability of the unfixed portions of dye being washed off.
Furthermore, they should have a high colour yield and high reactivity and should produce, in
particular, dyeings showing high degrees of fixation. The known dyes do not meet all of
these requirements, .

Accordingly, the object of the present invention is to find novel improved reactive dyes for

~ dyeing and printing fibre materials which exhibit the qualities pointed out above to a high

degree. The novel dyestuffs should be distinguished in particular by high fixation yields and
high stabilities of the dye-to-fibre bond and, moreover, it should be easy to wash off the
portions which have not been fixed on the fibre. Furthermore, the dyeings should result in
good general fastness properties, for example light and water fastness properties.

It has been found that the object stated above can be largely achieved by means of the
novel reactive dyes defined below. ‘

The present invention provides compounds of the formula



[ertP in*which R Rerr], Rerr], Rerr], Z Z and n af-e- -each.as’
inclaim1, with about 1 nole equival ent each of a conpaiig ]
[err]:in which T and T' are each, independently of one aTTOthE'f, hP
chlorine or bromine and V and V' are each as defined iinclaim1, in ahy

desired order and, where appropriate, canverting one Of it h t\/mj’ ¥4di cal |
and T' into anot her radical T and/or T '3f7espect| vel y,: Befote.or af t_g,‘r
condensation. 11. A dye m xture, conprising one corrpound each of ‘the

formula [err] !err] - 35-q[§?rr [err] in which R R[err]

each as def ScEuEH. ﬁj?“}/[ ‘.._..]ﬂ]éﬁeraEElQPrfem IHEMUf
one anot heﬁlﬁ_of the nmeanings given in claiml for V, and T[err] and
T[err] eac , independently of one another, one of the meanings given

inclaiml for T, V[err] and V[err] and/or
Compounds of the formula

Yﬁ——RNz' | o

N3 SO4H),
v Kﬁ o
TNR, L (1)

SOH [ '
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are described i in which the varlables are as defmed in the clalms and whtch are su1table as
fibre-reactive dyes for dyeing a wide range of fibre materlals

No Figure suggested.




T[ err]._and T[errumﬁt erent fromone another. 12. A dye (i P-4 T oS
according tocl a Hmﬂjw i 5 to 60% by wei ght of a conpound of the
formula (1 a) ight of a conpound of the formula (1 b) and
60. to 5% .by weight of a conmpound of t?ﬁ formula (1 c), the sumof the
conpounds of the formulae (la), (1lb) did (1c) bei ng--100¢ by.. i
which Z is branched (err]-(err]alkylene and n i diimz

i dentical and are each fluorine or chlorine, and V errt-and V[ ef r.']'“'are
differ entwﬁmqsmmgtmer and are each 2-, 3- or. 4+ syl fophenyl am no, 2, 4-
or 2,5-di'sulfophenyllami no or a 4-Vi nyl sul fonyl pheny,l affi o o

4- [err] sul fatoeth Isulfon | phenyl am no fibre-reattive radical. 13] Use of
a conpodnft comPeynd FHedermaule 1) or of a dye nixturel according to claim 11 as
reactive dye for dyeing or printing hydroxyl - contar iRyt

ni trogen-containing fibre materials. - -36 - 14. Use according to claim
13, wherein I | y ose-containing fibre materials, in particular

cotton-cont ai n\ﬁg T]rbﬁé\‘ terials, ar@ dyed 1 corrpound of the fornula
[err] in which Nerr]l,yR err], rr nn are each as defined
in claimal. RN O]f;:N
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in which _

R, Ry, Ré and R; are each, independently of one another, hydrogen or substituted or

unsubstituted C4-Cealkyl,

Z and Z'are each, independently of one another, branched C.-C,alkylene,

T and T are each, ihdependently of one another, chlorine, fluorine, bromine, 3-carboxypyridin-
1-ylor 3-carbamoy!pynd|n 1-yl,

V and V' are each, independently of one another, amino, unsubstztuted or sulfo-, sulfato-,

hydroxyl-, carboxyl- or phenyl-substituted N-C,-C,alkylamino or N,N-di-C,-C,alkylamino,

cyclohexylamino, unsubstituted or C;-C,alkyl-, quQ4alkoxy-, amino-, Cz-CaalkanoSrlamino-.

carboxyl-, sulfo- or halogen-substituted phenylamino or naphthylamino, N-C;-Caalkyl-N-

phenylamino which is unsubstituted or substituted in the alkyl moiety by sulfo, sulfato, hydroxyl,

carboxyl, or phenyl and/or in the phenyl moiety by C,-C,alkyl, C,-C,alkoxy, amino,

C.-C,alkanoylamino, carboxyl, sulfo or halogen, or are morpholino or a reactive radical of the

formula
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— fl\l—arylene-o - alk—CONH—alk —SO05 Y (2e)
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‘R4 Is hydrogen, hydroxyl, sulfo, sulfato, carboxyl, cyano, halogen, C;-C,alkoxycarbonyl,
carbamoyl or a group -SO;-Y,

'Hs is hydrogen or unsubstituted or hydroxyl-, sulfo-, sulfato-, carboxyl- or cyano-substituted
Ci-Caalkyl,

Re is hydrogen or C;-C,alkyl,

alk and alk’ are each, independently of one another, C;-Cgalkylene,

arylene is an unsubstituted or sulfo-, carboxyl-, hydroxyl-, C{-C,,alkyl-, C;-C,alkoxy- or Halogen-
substituted phenylene or naphthylene radical,

Y is vinyl or a radical -CH,-CH,-U and U is a leaving group,

Y, is a group -CHX-CH,X or -CX=CH,,

X is chlorine or bromine,

B is a radical -O- or -NRg- in which Rg is as defined above, and

n and t are each, independently of one another, 0 or 1.



