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present invention relates to novel reactive dyes, processes for their
preparation and their use for dyeing or printing textile fibre mat e P&Ss .
"The practice of dyeing using reactive dyes has recently lead to increased
requi rements regarding the quality of the_dyeings and the profitability of
the dyeing process. There is consequently still a demand for novel reactive
dyes which have inproved properties, in particular in respect of
applicatian. Reactive d mhlch have an adequate substantivity and at

t he sane ( YESo LR LEGRAruoON ANNGIEUBE f of the non-fixed portions are
now required for dyeing. They should furthernore show a good tinctori al
yield and have a high reactivity, and in particul ar dyei ngs having hi gh
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hi gh degr artjcular, the novel dyes shoul d be distingui shed by high
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furthernore produce dyei ngs having good allround properties, for exanple
li ght- angPngeayentlystita dsmgpd fernoyel reagtiverdyes mdich avarrapionad prapertiss; ict

descri bedodrficlidif faspetlCotippfchtiBy. t he novel reactive dyes defined bel ow
The present I nvention therefore relates to conpounds of the fornula

Reactive dyes which have an adequate substantivity and at the same time show a good
ease of washing off of the non-fixed portions are now required for dyeing. They should
furthermore show a good tinctorial yield and have a high reactivity, and in particular dyeings
having high degrees of fixing should be produced. These requirements are not met in all
properties by the known dyes.

The present invention is therefore based on the object of discovering novel, improved
reactive dyes for dyeing and printing fibre materials which have the qualities characterized
above to a high degree. In particular, the novel dyes should be distinguished by high fixing
yields and high fibre-dye bond stabilities, and furthermore the portions not fixed to the fibre
should be easy to wash off. They should furthermore produce dyeings having good allround
properties, for example light- and wetfastness properties.

It has been found that the object described is largely achieved by the novel reactive dyes
defined below.

The present invention therefore relates to compounds of the formula



-2- [err] in which Bis an aliphatic bridge nmenber,
(R[err] is nidentical or different radicals fromthe group consisting of
Cerr]-Cerr]alkyl, (err]-Cerr]al koxy, halogen and sulfo, n is the nunber
O, 1 or 2, Rerr], Rerr]', Rerr] and Rerr]' independently of one another
are each hydrogen or substituted or unsupstituted Cferr]-Clerr]alkyl,

Xerr] and X[ err] independently of one another are each hal ogen,
3-carboxypyridin-1-yl or 3-carbanoyl pyridin-1 -yl, Zis a radical _

-CHX-CH err]-X or CX-CH[err] and X is halogen, Dis the radical of a diazo
conmponent of the benzerd®Lor napht hal ene serles and p, g and t independently
of one anot her are eac he nunbeng or

CHN : N—( \l_x1
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}
\
(SOH), T
X,

in which B is an aliphatic bridge member,

(R) is nidentical or different radicals from the group consisting of C4-Calkyl, C;-Caalkoxy,
halogen and sulfo,

n is the number 0, 1 or 2,

Ri, Ry, Rz and Ry’ independently of one another are each hydrogen or substituted or
unsubstituted C;-Cqalkyl,

X and X, independently of one another are each halogen, 3-carboxypyridin-1-yl or
3-carbamoylpyridin-1-yl,

Zis a radical -CHX-CH,-X or -CX=CH; and X is halogen,

D is the radical of a diazo component of the benzene or naphthalene series

and p, q and-t independently of one another are each the number 0 or 1.

The compounds of the formula (1) contain at least two, preferably 2 to 8, sulfo groups, each
of which is present either in the form of its free acid or, preferably, as salts thereof. Salts
are, for example, the alkali metal, alkaline earth metal or ammonium salts, salts of an
organic amine or mixtures thereof. Examples are sodium, lithium, potassium or ammonium
salts, the salt of mono-, di- or triethanolamine or Na/Li or Na/Li/NH, mixed salts.

* An aliphatic bridge member B is, for example, straight-chain or branched Cg-_C12aIkylene
which is unsubstituted or substituted by hydroxyl, C;-C,alkoxy, sulfato or sulfo and/or is



The conpounds of the formula (1) contain at |east two, preferably 2 to 8,
sul fo groups, each of which is present either in the formof its free acid
or, preferably, as salts thereof. Salts are, for exanple, the alkali netal,
al kaline earth nmetal or ammonium salts, salts of an organic am ne or

m xtures thereof. Exanples are sodium |ithium potassiumor amonium
salts, the salt of nono-, di- or triethanolamne or Na/Li or Na/Li/NH err]
m xed salts. An al i phatic bri dge nmenber B is, for exanple, straight-chain

or branched Cerr]- C[err]alk ene which is unsubs ituted o ut ed by
hydroxyl, intprevnted ayaer orjseveigkmes by 1Qr @ -HRes i) Wi 5 Rajsveragen of &K b
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hydr oxyl , o or su particularly preferably unsubstituted

strai ght - aamsmkyrene; [Exaoipies ot[pertncplady erafersedadicals B gseahaietiylene, parRrepyiens.| v
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and, in papatticuiaralrz -pfopRlepeopy! ene. Is preferably the nunber 1 qis
preferably the nunber 0; and in a preferred enbodi ment t is the nunber O,
and in another preferred enbodi nent the nunmber 1. Substituted or

]tcmsubst it tptueﬁre%rably]thé:hmmém leyib pR{fenab]y tthemb]ar 0; eRiddn apreferrey embpdimemit be,
| tert but yl
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car banoyl Rlerr] and enge r C
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hydrogen, nogt{a¥propyl dtinb)dec-, a6 &Eiﬁb@tyabvhb(:hW@bﬁﬁ@hﬁaté@drsugahuted, for
example by hydroxyl, sulfo, sulfato, carboxyl, cyano, halogen, C,-Calkoxycarbonyl or

carbamoyl.

R, and R, independently of one another are each preferably hydrogen or C;-C.alkyl,
particularly preferably hydrogen, methyl or ethyl, anc_i especially preferably hydrogen.

R. and R;’ independently of one another are each preferably hydrogen or
C1-Caalky! which is unsubstituted or substituted by hydroxyl, particularly preferably

hydrogen, methyl, ethyl or B-hydroxyethyl, and especially preferably hydrogen.

X, and X, independently of one another are each preferably fluorine or chiorine. X, and X,
can be identical or different. X, is particularly preferably chiorine.

X is preferably bromine or chlorine, and particularly preferably bromine.

R is preferably methyl, methoxy, chlorine or sulfo, and particularly preferably sulfo, methyl

or methoxy.

n is preferably the number 1 or 2, and particularly preferably the number 1.



R2 and R2' independently of one another are each preferably hydrogen or
Cerr]-Cerr]alkyl which is unsubstituted or substituted by hydroxyl,
particularly preferably hydrogen, nethyl, ethyl or [err]-hydroxyethyl, and

especially preferably hydrogen. Xerr] and Xferr] independently of one

another are each preferably fluorine or-ghlorine. Xerr] and X[ err] can be
identical or different. X[err] is particularly preferably chlorine. Xis
preferably brom ne or chlorine, and particularly preferably brom ne. Ris
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sul f o, met’hoxy e nu

parti cul amBV\OpV andsulfy, gand nertlnulaﬂxepreierablw or2 sulfo dredgser r] is preferably 1
or 2 identical or different radicals fromthe group consisting of nethyl,
nmet hoxy and sulfo, and particularly preferably 1 or 2 sulfo groups. Dis
a phenyl Bis apheényhot napidhiyd eddicdhwbithiis unsubstisted ortfedharsubstitited by substitiénts ed
by substlédégm & e%mary i n dyes. Sui tabl e substituents on the phenyl or
napht hyl eﬁ'y r%? re, for exanple: Cferr]-Cferr]alkyl, in particular
Clerr]-Cferr]alkyl, which generally corrprl ses net hyl, et hyl, n- or
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which is substituted in the alkyl moiety, for example by hydroxyl, C,-C,alkoxy or sulfato, for
example 2-hydroxyethoxy, 3-hydroxypropoxy, 2-sulfatoethoxy, -2-methoxyethoxy or
2-ethoxyethoxy, acylamino groups having 2 to 8 carbon atoms, in particular
C.-C.alkanoylamino groups, such as acetylamino or propionylamino, benzoylamino or
C.-C.alkoxycarbonylamino groups, such as methoxycarbonylamino or

ethoxycarbonylamino, alkanoyl groups having 2 to 8 carbon atoms, in particular 2 to 4

carbon atoms, for example acetyl or propionyl, benzoyl, C,-C,alkoxycarbonyl, which

generally comprises, for example, methoxycarbonyl or ethoxycarbonyl, Ci-Caalkylsulfonyl, -
such as methylsuifonyl or ethylsulfonyi, phenyl- or naphthylsulfonyl, trifluoromethyl, nitro,
cyano, hydroxyl, halogen, which generally comprises fluorine, bromine or, in particular,
chiorine, carbamoyl, N-C;-C,alkylcarbamoyl, such as N-methylcarbamoyl or N-
ethylcarbamoyl, sulfamoyl, N-C;-C,alkylsulfamoyl, such as N-methylsulfamoyl, N-
ethylsulfamoyl, N-propylsuifamoyl, N-isopropylsulfamoyl or N-butylsulfamoyl, N-(B-
hydroxyethyl)sulfamoyl, N,N-di-(B-hydroxyethyl)sulfamoyl, N-phenylsulfamoyl, ureido,
carboxyl, sulfomethyl, sulfo, sulffato or a reactive radical of the formula

-NH-C(0)-Z 2,
-SO.-Y 3),

-CONH-(CH,),-SO,-Y (4),



2-et hoxyet hoxy, acylam no groups having 2 to 8 carbon atons, in particul ar
C2- C4al kanoyl-am no groups, such as acetylanm no or propionylam no,

benzoyl ami no or Cferr]-{err]al koxycarbonyl ani no groups, such as

met hoxycar bonyl am no or ethoxycarbonyl am no, al kanoyl groups having 2 to 8
carbon atons, in particular 2 to 4 carbog-atons, for exanple acetyl or
propi onyl, benzoyl, ([err]-( err]al koxycarbonyl, which generally conpri ses,
for exanple, net hoxycar bonyl or ethoxycarbonyl, C[err]-Cerr]alkyl sul fonyl,

such as nethylsulf or ethylsul fonyl, phenyl- or naphthyl sul fonyl,
trifluoromet hy- gyano, hydroxyl, hal ogen, which generally conprises
fluorine, bro;%d or | n particular, chlorine, carbanoyl, (5) or
NCerr]-Cer rbamoyl, such as N-nethyl carbanmoyl or N

et hyl car banoyl , suI famoyl, N-Cerr]-Cerr]al kyl sul fanoyl, such as

N- net hyl sul farmyl , X et hyl sul fanoyl, N-propyl sul fanoyl,

N-i sopropyl sul famoyl or N-butyl sul fanoyl, N-([err]- hydroxyethyl)sul fanoyl,
N, N-di - ([ err]-hydroxyet hyl)sul fanoyl, N phenyl sul fanoyl, ureido, carboxyl,
sul fonet hyl, sulfoV.sulffato or a reactive radical of the fornula

-NH C(O) -
(2), _ Y,

(3), - H (H er'r])[err]-Sderr]-Y

(4), Ry NN -5 - [err] (6)

v

in which R, is hydrogen or substituted or unsubstituted C;-C.alkyl,

Y is vinyl or a radical -CH»-CH,-U and U is a group which can be split off under alkaline
conditions,

r is an integer from 1 to 6,

Z is as defined above,

X' is a group which can be split off as an anion,

V, is fluorine or chiorine,

V2 is chlorine, nitro, cyano, C;-Caalkylsulfonyl, carboxyl, hydroxyl, C,-Calkoxysulfonyl,
Ci-Calkylsulfinyl, C,-Caalkoxycarbonyl or C,-C.alkanoyl and

V is a group which can be split off as an anion, a non-reactive substituent or a radical of the

formula
—N—arylene—S0,Y
I (7a),
R/
——ll\l—arylene-— NH-C(0)-2
L (7b),
-NH-(CHo)2.5-SO.Y (7c) or

-NH-(CHz)2.5-0O-(CHz)2.5-SOY (7d),



in which Rlerr] is hydrogen or substituted or unsubstituted
Cerr]-CJerr]alkyl, Yis vinyl or aradical -CHerr]-CHerr]-Uand Uis a
group which can be split off under al kaline conditions, r is an integer
froml to 6, Zis as defined above, X is a group which can be split off as
an anion, V[err] is fluorine or chlorineg-V[err] is chlorine, nitro, cyano,
Cerr]-Cerr]al kyl sul fonyl, carboxyl, hydroxyl,

Cerr]-Cerr]al koxysul fonyl, Cerr]-Cerr]al kyl sul finyl, _
Clerr]-Cerr]al koxycarbonyl or Cerr]-Cerr]al kanoyl and V is a group which
can be split off as an anion, a non-reactive substituent or a radical of

t he for mihavhidrerr] -NH-(CH err])[err]-SOerr]Y

E ;8 1 or R4 is hyall%kgl_e%%lﬁ[sﬁlrasrtltatLg E)lr' Lﬁs%bg%j[e%rél&a%{yi] -Sqerr]Y
arylene is a phenylene or naphthylene radical which is unsubstituted or substituted by sulfo,
carboxyl, C;-Cqalkyl, C-C,alkoxy or halogen and
Zand Y are as defined and preferred above.

Substituted or unsubstituted C,-C,alkyl R, and Ry’ can be, for example, methyl, ethyl, n- or
isopropy! or n-, sec-, tert- or isobutyl which are unsubstituted or substituted, for example by
hydroxyl, sulfo, sulfato, carboxyl, cyano, halogen, C:-Csalkoxycarbonyl or carbamoyl.

R. and R, independently of one another are each preferably hydrogen or C,-C.alkyl,
particularly preferably hydrogen, methyl or ethyl, and especially preferably hydrogen.

If a radical -CH»-CH,-U is Y, the leaving group U can be, for example, '-CI, -Br, -F, -OSO3H, -
S8O;H, -OCO-CH;, OPO3H,, -OCO-CgHs, OSO,-C;-Caalkyl or -OSO,-N(C;-Caalkyl).. U is
preferably a group of the formula -Cl, -OSO3H, -SSO3H, -OCO-CH,, -OCO-C¢Hs or -
OPOgHy, in particular -Cl or -OSOgH, and particularly preferably -OSO5H.

Y is preferably vinyl, B-chloroethyl, B-sulfatoethyl, p-thiosulfatoethyl, B-acetoxyethyl,
B-phenoxyethyl or 8-phosphatoethyl, and particularly preferably g-suifatoethy! or vinyl.

ris preferably the number 2, 3 or 4, particularly preferably the number 2 or 3, and especially
preferably the number 2.

The radical Z is as defined and preferred above.

X' is, for example, fluorine, chlorine, bromine, sulfo, C-C,alkylsulfonyl or phenylsutfonyl,
and preferably fluorine or chlorine.

The radicals V, can be identical or different from one another, and one of the radicals Viis
preferably chiorine.



- 6- - in which R4'" is hydrogen or substituted or unsubstituted
Cerr]-Cerr]alkyl, arylene is a phenylene or naphthyl ene radical which is
unsubstituted or substituted by sulfo, carboxyl, Cerr]-Cerr]alkyl,
Cerr]-Cerr]al koxy or halogen and Z and Y are as defined and preferred
above. Substituted or unsubstituted Cyerr]-Clerr]Jalkyl R err] and

Rl err]' can be, for exanple, nethyl, ethyl, n- or isopropyl or n-, sec-,
tert- or isobutyl which are unsubstitut ed or substituted, for exanple by

hydroxyl , _sul fo, .sulfato ano

G er 1 ol T fakiab Y s BBIRHY GO BV TethBOEN Vels PaTGHATRIEIREASY of
one anot hgwiodwee each preferably hydrogen or Clerr]-Cerr]alkyl,

particul arly preferably hydrogen, nmethyl or ethyl, and especially

pr ef erably hydrogen If a radical -CH2-CH2-U is Y, the leaving group U
can be, %r&eratéga ph%lene Fadrcéﬁﬂpﬁﬂfchldr a'1 3- %‘SGI@-bﬁédweneQE@cQH[ err],
CPCIerr]H[err] err] err err

- 08( er r ] WRichjisungubgiiteted|afjsikbs tpted.rfpr exgmgle bp.ﬁé%:f%ﬂiﬁxl faegroasmar earbexyd
formula -4, -O8(err]H -SSJerr]H -0CO-CHerr], -OCO(err]Herr] or -
OPJerr]Herr], in particular -d or -08Q errlq and particul arly

pr ef er abl § gr@m/errrqman be split aff ps an @nmfyere/ isniar example} fluaring; eliewig,

[err]-sul [erag

[err]- phe%@we ’fo kly]slﬂl +nyl éﬁg Hﬁ%’?ﬁur ar?&ﬂrgrcte]?g?%bl y
[err]-sulfatoet hyI or VI nyl . r |s preferably t he nunber 2, 3 or 4,

parti cul agl pec rf t he
nunmber Z_E\r%n_?rhgét&%%%&ft&%ﬁl s as dé |e%é o gmro g?e?’r g?"’“%% &r é,;a@lEyQﬂioy , for

exanpl e, &mino; améno wehitioisi meno- hmrdrsubsi;tutedlby@ GBPHsylr in-v@hieh ﬂi@ﬂlmwsul fonyl or
phenyl sul Lr?sr)ﬁstrtuteadnor i rr?efreshé‘é%.t%eé | 1P éxé?r?plg 'Ey %mfé) 'uﬁgtb hydroxyl, carboxyl or
phenyl, in particular by sulfo or hydroxyl, and is uninterrupted or interrupted by a radical -O-;
cyclohexylamino; morpholino; N-C;-C,alkyl-N-phenylamino or phenylamino or
naphthylamino, in which the phenyl or naphthyl is unsubstituted or substituted, for example
by C,-Caalkyl, C,-Caalkoxy, carboxyl, sulfo or halogen.

Examples of suitable non-reactive substituents V are amino, methylamino, ethylamino,
B-hydroxyethylamino, 'N,N-di-B-hydroxyethylamino, B-sulfoethylamino, cyclohexylamino,
morpholino, o-, m- or p-chlorophenylamino, o-, m- or p-methylphenylamino, o-, m- or
p-methoxyphenylamino, o-, m- or p-sulfophenylamino, disulfophenylamino,
o-carboxyphenylamino, 1- or 2-naphthylamino, 1-sulfo-2-naphthylamino, 4,8-disulfo-2-
naphthylamino, N-ethyl-N-phenylamino, N-methyi-N-phenylamino, methoxy, ethoxy, n- or
isopropoxy and hydroxyl.

A non-reactive substituent V is preferably amino; N-mono- or N,N-di-C,-C,alkylamino which,
in the alkyl moiety, is unsubstituted or substituted by hydroxyl, sulfato or sulfo and is
uninterrupted or interrupted by a radical -O-; morpholino; phenylamino or N-C,-C,alkyl-N-
phenytamino, in which the phenyl is in each case unsubstituted or substituted by sulfo,
carboxyl, methyl or methoxy. V is particularly preferably N-mono- or N,N-di-C;-C,alkylamino
which, in the alkyl moiety, is unsubstituted or substituted by hydroxyl or sulfo and is

uninterrupted or interrupted by a radical -O-.



The radicals V[err] can be identical or different fromone another, and one
of the radicals V[err] is preferably chlorine.

-7- The radical V2 is preferably chlorine, cyano or nethylsulfonyl. V2 is
particularly preferably chlorine. Aryl ene is preferably a phenyl ene
radical, in particular a 1,3- or 1,4-phegylene radical, which is
unsubstituted or substituted, for exanple by sulfo, nethyl, nethoxy or

car boxyl . A group V. which can be split off as an anion here is, for

exanpl e, flyorine hl ori ne,.,brom ne ul.fo ryl- r.] al kyl fan or
honyl sul Pisgred Biagtvs BrisARLy SratPhar o113 srhuae PRl ad 7Bl ih Bertklk nesg ¥
subst i t uefrie formada (9. Infthéses Zaspleterably di@yioup -CHB-CH. Grexr FCBI=OMHaNd Y is
Clerr]-Cerr]alkylthig; am no; am no which is nono- or disubstituted by
Jerr]- C[é‘F'V’}%‘{I ifetaetivhni ch the al kyl is unsubstituted or further
substituted, for exanple by sulfo, sulfato, hydroxyl, carboxyl or phenyl,
in particular by sulfo or hydroxyl, and is uninterrupted or interrupted by
a radi cal Vigpreferably dinesing errghiasinehNrmenst- ion bl,N-di-C,-C.alkylamino which, in the alkyl
NClerr]- i - ' | g ; 1,00, in

ahi ch 1 he ot sloebiERRsheBeilied B R GRS ol R AREIRTOPC . ol o
by d er r] in@reuptéchbkg radicl ed+, or glreaativaradica) of therfomylae (7akd Fdbr hal ogen.
Exanpl es of suitable non-reactive substituents V are am no, nethyl am no,
et hyl am no, [err]-hydroxyethylam no, N, N-di-[err]-hydroxyethylam no,

[ err] - sul Vaeparjitalaiyhprefergtaly dlrmays-aoriNi;di-QyGhallylamino which,rim theralkyl moiety, is

p-chl orop |_am T - et hyl m Q- .
b~ ot hovey Brvotatety sBhet(Rea B ftiin b G RN BhiBerdoed F sffimmedit fo,
0- car boxy rauiozay @urona redbtive radivahedfthé figrivauha (Ya) ol (7b% uh partizulaaptthb yoramidan(Ta).
4, 8-di sul fo-2- napht hyl am no, N-ethyl-N phenyl am no,
N- et hyl - N- phenyl am no, net hoxy, ethoxy, n- or isopropoxy and hydroxyl.
V is especially preferably a reactive radical of the formula (7a) or (7b), in particular of the

formula (7a).

Preferred reactive radicals D are those of the formulae (2), (3), (4) or (5), in particular of the
formulae (2), (3) or (5), and preferably of the formulae (2) or (3). In these, Z is preferably the
group -CHBr-CH,-Br or -CBr=CH, and Y is vinyl or g-sulfatoethyi.

If the radical D carries one or more non-reactive substituents, these are preferably sulfo, C;-
Caalkyl, C,-C,alkoxy or halogen, and particularly preferably sulfo, methyl or methoxy.

Preferred radicals D have, for example, the formula

(R,

(8a),

(SOZ-Y)S

~ ~ }SOsH)o_.,
- =< ' \ (8b) or

(80,7,

\




A'non-reactive substituent V is preferably am no; N nono- or

N, N-di-C[err]-Cerr]al kylam no which, in the alkyl noiety, is unsubstituted
or substituted by hydroxyl, sulfato or sulfo and is uninterrupted or
interrupted by a radical -0-; norpholino; phenylam no or

N-Clerr]-Cferr]al kyl -N- phenyl am no, in.ghich the phenyl is in each case
unsubstituted or substituted by sulfo, carboxyl, nethyl or nmethoxy. Vis
particularly preferably N-nmono- or N,N-di-Cerr]-Cerr]al kyl am-no which, in
the al kyl noiety, is unsubstituted or substituted by hydroxyl or sulfo and
is uninterrupted or intdRhupted by a radical -O.

-8 - Preferred reactive radicals V are those of the fornmulae (7a) and
(7b), in particular thgse\xof the fornmula (7a). In these, Z is preferably
the group -CHBr-CH err\-BhAor -CBrgCHerr] and Y is vinyl or

[err]-sul fatoethyl. S p &bl Muorine or chlorine; N-nono- or
N,N-di - err]-Cerr]alkylamino wijchyin the alkyl noiety, is unégbstituted
or substituted by hydroxyl or sulf@”and is uninterrupted or interrupted by
a radical -0-; or a reactive radic of the fornmulae (7a) to (7d). Vis
particularly preferably N-nmono- or N,N-di-Clerr]-Clerr]al kyl am no which, in
the al kyl noiety, is unsubstituted or substituted by hydroxyl or sulfo and
is uninterrupted or interrupted by a radical -0-; or a reactive radical of
t he for mifavhich{R’leis V idpytical or ditierentiadisalsdrorn the groupaonsisting)of sulfoy G-

especi al | refer f VI A= To t f i'n
parti cul a%lk)g’f@lt ﬁ%ﬂggyﬁlﬁ‘?gﬁ@%’.ﬁs t@?&?@??@% 11’ 220&3'0%;@% %é‘l‘%@%@gﬁ (g(rzg‘?%%se
of the foY¥nKland \ 2 asdfined and prefersed abovep Radicals| Riof the formeildeo@al it (807) |

, f . h '
() 1 oo BIUBAE L ot oy Bl Bl g SR oo e
[ er r ] - sulabeveeintwhich (Rl fs u identicabiordifferbntradicatssram theogroup censisting of ety e
substit uerﬂ&t‘ﬁoxy; Qﬁ‘hg Sulf%r, ¥i® (/ﬁ{/legr%bél}ffa%ueltﬁy? ang/?sr tth_number 0,1or2andsis the

number 0 or 1, where the sum of (v+s) is = 1.

A preferred group of compounds according to the invention has the formula (1) defined

“above, in which B is straight-chain or branched C,-Csalkylene, which is unsubstituted or
substituted by hydroxyl, sulfo or sulfato, (R), is n identical or different radicals from the
group consisting of C;-Calkyl, C:-C,alkoxy and sulfo, n is the number 0, 1 or 2, R; and R’
independently of one another are each hydrogen or C;-Caalkyl, R, and Ry’ independently of
one another are each hydrogen or C,-Calkyl which is unsubstituted or substituted by
hydroxyl, X; and X, independently of one another are each chlorine or fluorine, Z is a
radical -CHX-CHz-X or -CX=CH, and X is chlorine or bromine, D is a phenyl or naphthyl
radical which is unsubstituted or substituted by sulfo, C;-Caalkyl, C+-C,alkoxy, halogen or by
a fibre-reactive radical -SO-Y, Y is vinyl or p-sulfatoethyl and p, q and t independently of

one another are each the number O or 1.

A group of particularly preferred compounds has the formula



Chal kyl, C(err]-Cerr]al koxy or hal ogen, and particularly preferably sulfo,

nmet hyl or net hoxy. Preferred radicals D have, for exanple, the formula
[err] .

(8b) or -9 -

[err] in which (R)[err] is v i.dggntical or different radicals from

the group consisting of sulfo, (Jerr]-Cerr]- alkyl, (err]-(err]al koxy
and halogen, v is the nunber 0, 1, 2 or 3 and s is the nunber 0 or 1 and Y,
X and V are as defined and preferred above. Radicals D of the formnul ae
(8a) and (8b) defined above are preferre Partlcul arld_’ preferred radicals

D have the formul a 8a) defi ned above, i V\/m ch ylepr] Lgj-Lpdentical or
di fferent radi caI s "rom t he group consiN§| ?g of
HO \
I (1a)s
Z—C—HN (SO H,

in which Z is the group -CHBr-CH,Br or -CBr=CH,, (R), is 0 to 2 identical or different radicals
from the group consisting of sulfo, methyl and methoxy, X, is chlorine, Ry’ is hydrogen,
methyl or ethyl, q is the number 0 or 1 and D is as defined and preferred above, in particular
in which D is a radical of the formula

(R)

(82)
(80,1,

in which (R’), is v identical or different radicals from the group consisting of methyl, methoxy
and sulfo, Y is vinyl or p-suifatoethyl and v is the number 0, 1 or 2 and s is the number O or

1, where the sum of (v+s) is = 1.

Particularly preferred compounds of the formula (1a) are those in which

(i) (R’)vis 1 or 2 sulfo groups;

(ii) the 2nd sulfo group in the left-hand aminonaphtholsulfonic acid radical is bonded in the
3-position;

(iii) g is the number 0 and the radical -NR, is bonded in the 6-position on the right-hand
aminonaphtholsulfonic acid radical;

(iv) D is a phenyl radical which is substituted by 1 to 3 identical or different radicals from the
group consisting of methyl, methoxy and sulfo; and

(v) D is a phenyl radical which is substituted by a group -SO,-Y; in which Y is as defined and
preferred above, and carries no further radicals or is further substituted by methyl, methoxy

or sulfo.

Another group of particularly preferred compounds has the formula



meét hoxy and sulfo, Y is vinyl or [err]-sul fatoethyl and v is the nunber O,
1 or 2 and s is the nunber O or 1, where the sumof (v+s) is [err] 1. A
preferred group of conpounds according to the invention has the fornula (1)
defined above, in which B is straight-chain or branched C2-C6al kyl ene,

whi ch is unsubstituted or substituted bythydroxyl, sulfo or sulfato,
(R[err] is nidentical or different radicals fromthe group consisting of
Cerr]-Cerr]alkyl, (err]-Cerr]al koxy and sulfo, n is the nunber 0, 1 or
2, Rerr] and R err]' independently of one another are each hydrogen or
Jerr]-Cerr]alkyl, Rerr] and Rerr]' independently of one another are
each hydrogen or (Jerr]-([err]al kyl which ks unsubstituted or substituted
by hydroxyl, X errgk,and X err] independenyly of one another are each
chlorine or fluoripe, Zis a radical - CH2- X or -CX=CH2 and X is
chlorine or dronmmeND s ,\a B enyY™ or appit hyl radical which is
unsubstitusdd Substitut eq fo, WI rr]-Cerr]al kyl
Cerr]-Cerr]alkoxy, hal oge a fibrdiTBactive radical -SJerr]-Y, Y
is vinyl or [err]-sulfaﬁﬁyg AN B, g and t independently of one another
are each the nunber 0 or 1. A gr qepHPf d%rticularly preferred conpounds
has the fornmul a , - 10-

[err] in which Zis the grdup SCHBr-cH2Br or -G8
(R[err] is 0to 2 identical or different rjeNcals 2

I:l>d H—n

)N SOH

% (SOgH), ’
(1b),

in which Z is the group -CHBr-CH.Br or -CBr=CH,, (R), is 0 to 2 identical or different radicals
from the group consisting of suifo, methyl and methoxy, X; is chlorine and X; is chlorine or
fluorine, Ry’ is hydrogen, methyl or ethyl and R and R’ independently of one another are
each hydrogen, methyl, ethyl or B-hydroxyethyl, q is the number 0 or 1 and D is as defined
and preferred above, in particular in which D is a radical of the formula

(R)

(8a)
(SO,-Y),

in which (R’), is v identical or different radicals from the group consisting of methyl, methoxy

and sulfo, Y is vinyl or B-sulfatoethyl and v is the number 0, 1 or 2 and s is the number 0 or

1, where the sum of (v+s) is = 1.

The present invention furthermore relates to a process for the preparation of the
compounds of the formula (1) which comprises reacting in each case approximately 1 molar

equivalent of a compound of the formula



from t-he group consisting of sulfo, nmethyl and nmethoxy, Xerr]qg is
chlorine, Rerr]' is hydrogen, nethyl or ethyl, q is the nunber 0 or 1 and
Dis as defined and preferred above, in particular in which Dis a radical
of the fornmula [err] in which (R)[err] is v identical or different
radi cals fromthe group consisting of mgbhyl, nethoxy and sulfo, Y is vinyl
or [err]-sulfatoethyl and v is the nunber O, 1 or 2 and s is the nunber O
or 1, where the sumof (v+s) is [err] 1. Particularly preferred conpounds
of the fornmula (1 a) are those in which (i) (R)[err] is 1 or 2 sulfo
groups; (ii) the 2nd suf®,0 group in the | eft-hand am nonapht hol sul fonic
acid radical is bonded .iln the 3- p05|t|on (ii1) g is_t nunber O an@ he
radical -NR[err]Jois b th d99, position on the Pr - hand b
am nonapht hol sul {loni ¢ ra Pcal; (iv) Dis a phenyl radical whichis
substituted by TGN identical or different radicals fromthe group
consisting of nethyl, nethoxy and sulfo; and (v) Dis a phenyl radi cal
which is substltutehﬂ)by a group -SOerr]-Y, in which YHPs as defiped and
lur t ker sug;stltuted

preferred above, andjcarries further radicals or is
by nethyl, nethoxy

conpounds has the @@

HO,S (SOH), HO,S (SO,H)

Anot her gir oup of partig

| (11a),
NN

and, if t is the number1, additionally in each case approximately 1 molar equivalent ofa

compound of the formula

J§

/NK/ )'N\ (11b) and - R2’HN-B-NHR; (12),
\S

x N

in which B, D, (R)s, R, Rt', Rz, R2’ X1, X, Z, p, q and t are in each case as defined above,

with one another in any order.

The diazotization of the compounds of the formulae (92) and (9b) and their coupling to the
compounds of the formulae (10a) and (10b) or a reaction product of the compounds of the
formulae (10a) and (11a) or, where appropriate, (10b) and (11b) and (12), are carried out in
the customary manner, for example by diazotizing the compound of the formula (9a) or (9b)
in mineral acid solution, for example hydrochloric acid solution, with a nitrite, for example
sodium nitrite, at a low temperature, for example at 0 to 5°C, and then coupling the product
with the corresponding coupling component in a neutral to slightly acid medium, for example
at pH 3 to 7, and preferably 5 to 6.5, and low temperatures, for example 0 to 30°C.



[err] ~ (1b), in which
Zis the group -CHBr-CH2Br or -CBr=CHerr], (R[err] is O to 2 identical or
different radicals fromthe group consisting of sulfo, methyl and met hoxy,
X[err] is chlorine and X2 is chlorine or fluorine, Rerr]' is hydrogen,

met hyl or ethyl and R err] and R err]' -iy@dependently of one another are
each hydrogen, nethyl, ethyl or [err]-hydroxyethyl, q is the nunber 0 or 1
and D is as defined and preferred above, in particular in which Dis a

di cal f I in which ' [ tical or
G 1 or ent T imoefedtondrndiont sebyssn bk Bolbrimisny i Bphiee Ao A 5L (BRI o
Y i's viny{11byarddcf1e) amhfﬁehmtdsat]tiemaat ahalagousig t?\wmm p@ﬁe§seera£a?ﬂ§irs its. t he
nmb 0 1 t +S) 1S r.r sent ipnvention
Fur't her noreepls sUET o EpP g of S AEHI SR R BrPH Bl RE SrpmBiRad tor
the formui@m (1) which conprises reacting in each case approximately 1 nol ar
equi val ent of a conpound of the fornula

The most important process variants are described in the examples.

The compounds of the formulae (9a), (9b), (10a), (10b), (11a), (11b) and (12) are known or
can be prepared analogously to known compounds.

The dyes according to the invention are fibre-reactive. Fibre-reactive compounds are to be
understood as meaning those which are capable of reacting with the hydroxyl groups of
cellulose, the amino, carboxyl, hydroxyi or thiol groups in the case of wool and silk, or with
the amino and, where appropriate, with the carboxyl groups of synthetic polyamides to form

covalent chemical bonds.

The dyes according to the invention are suitable for dyeing and printing widely varying
materials, such as fibre materials containing hydroxyl groups or containing nitrogen.
Examples are silk, Iéather, wool, polyamide fibres and polyurethanes, and in particular all
types of cellulosic fibre materials. Such cellulosic fibre materials are, for example, the
naturally occurring cellulose fibres, such as cotton, linen and hemp, as well as cellulose and
regenerated cellulose. The dyes according to the invention are also suitable for dyeing or
printing fibres containing hydroxyl groups which are contained in blend fabrics, for example
mixtures of cotton with polyester fibres or polyamide fibres. The dye mixtures according to
the invention and the dyes according to the invention are particularly suitable for dyeing or
printing cellulosic fibre materials. They can furthermore be used for dyeing or printing

naturally occurring or synthetic polyamide fibre materials.

The dyes according to the invention can be applied to the fibre material and fixed on the
fibre in various ways, in particular in the form of aqueous dye solutions and dye printing
pastes. They are suitable both for the exhaust method and for dyeing by the pad-dyeing
method, in which the goods are impregnated with aqueous dye solutions, which contain
salts if appropriate, and the dyes are fixed, after an alkali treatment or in the presence of

alkali, if appropriate under the action of heat or by storage at room temperature for several



-12- [err] and, if t is the nunberl, additionally in
each case approximately 1 nolar equival ent of a conpound of the formula

[err] in which B, Db (Rf[err], Rerr], Rerr]', Rerr], Rerr]’
Xerr], Xerr], Z p, qandt are in each case as defined above, with one
anot her in any order. The di azoti zati.gn .of the conmpounds of the fornul ae

(9a) and (9b) and their coupling to the

hours. After the fixing, the dyeings or prints are rinsed thoroughly with cold and hot water, if
appropriate with the addition of an agent which has a dispersing action and promotes
diffusion of the non-fixed portions.

The dyes according to the invention are distinguished by a high reactivity, good fixing power
and very good build-up capacity. They can therefore be employed by the exhaust dyeing
method at low dyeing temperatures and require only short steaming times in the pad-steam
method. The degrees of fixing are high and the non-fixed portions can easily be washed off,
the difference between the degree of exhaustion and degree of fixing being remarkably
small, i.e. the soaping loss being very low. The dyes according to the invention, and in
particular the dye mixtures according to the invention, are also particularly suitable for
printing, in particular on cotton, but also for printing fibres containing nitrogen, for example
wool or silk, or blend fabrics which comprise wool or silk.

The dyeings and prints produced with the dyes according to the invention have a high
colour strength and a high fibre-dye bond stability both in the acid and in the alkaline range,
and furthermore good lightfastness properties and very good wetfastness properties, such
as fastnesses to washing, water, seawater, cross-dyeing and perspiration, as well as a

good fastness to pleating, fastness to ironing and fastness to rubbing.

The following Examples serve to illustrate the invention. The temperatures are stated in
‘degrees Celsius, parts are parts by weight and the percentage data are based on
percentages by weight, unless noted otherwise. Parts by weight bear the same relation to

parts by volume as the kilogram to the litre.

Example 1: 19 parts of cyanuric chloride are thoroughly mixed vigorously with 50 parts of
ice/water and 5 parts of disodium hydrogen phosphate, with the addition of a wetting agent.
A neutral solution of 32 parts of 1-amino-8-hydroxynaphthalene-3,6-disulfonic acid (H acid)
is added dropwise to the suspension formed such that the reaction mixture does not exceed
a pH of 3. Thereafter, the pH is kept at 3 for a further 2 hours by addition of sodium
hydroxide solution (reaction mixture 1).

28 parts of 2-(4-aminophenylsulfonyl)ethyl hydrogen sulfate are suspended in 300 parts of
water and dissolved at pH 6 with saturated sodium carbonate solution, the solution is cooled



conpounds of the formulae (10a) and (1 Cb) or a reaction product of the
conpounds of the fornulae (10a) and (11 a) or, where appropriate, (1 Qo)
and (11 b) and (12), are carried out in the customary nanner, for exanple
by di azotizing the conpound of the fornmula (9a) or (9b) in mneral acid
solution, for exanple hydrochloric acid4galution, with a nitrite, for
exanple sodiumnitrite, at a low tenperature, for exanple at 0 to 5[err]C,
and then coupling the product vvith t he correspondi ng coupling conpOnent in
aneutral t Sllaﬂtl for rably

at 3 to 7,
5 to 6. 508G 18 firt 07, S8 bart g6 A o0 paits Bl opiratea M off 80d8
-13- T i lae (1
5" gy e e s e S
anal ogousﬂu}fama@d) mr@béigséi», as a rule in aqueous sol ution at
tenperatures of, for exanple, 0 to 50[err]C and a pH of, for exanple, 4 to

10. The nost irrportant process variants are described in the exanples.
The conpdihedwoobadtios niigturas ehiained pbovedare combined, ﬂ‘@]ﬂl‘bbs raised 9 3.5withb) and

(12) are J&QI h ?éga{éas%h}?gnmﬁﬂacroﬁ%e%?i lg)%‘?é‘éﬂmé’thtteq 98@@{8 'Bgﬁfveen o' &%

dyes accor nventron are re-rea
conpoundss°ar &he solntionuisdiesrsheaied ts30eed6°Caanidreoseutrah sclbtian ef 321pmtsl cd H)amd in

reacting with the hydroxyl groups of cell ul t he am no, rboxyl
hydr oxyl 330 Rar'ﬁsdﬁ V‘@i%d?)@g‘?%’gqrﬁ@g@ﬁﬂc'bg‘%(ﬂ%%ﬁﬁjs SRR exsqeqﬁp?;g ani no
and, wherudidp9priate, with the carboxyl groups of synthetic polyam des to

form coval ent chem cal bonds. The dyes according to the invention are
suitable for dyeing and printing widely varying materials, such as fibre

mat eri al wwtsadf@ @% Hﬁlﬁﬂinﬂir&Y%Fe&?ﬁ&ﬁﬁoﬂmlﬁe&ﬁmhi&%dH é@%@ﬂend@&f‘iﬁmb@éaﬁé e

sil k, | eather, bres’ and };uret anes, and in particular
al | typespratQ,feV parte of sodiyra niritens@ pars of lcesae% @ dartsoheonceniraled Mgtaei al s

are, for dﬁ?@&'ﬁhﬁ thé HlSiﬂf}etléjétﬁ'J’ dyfof§ﬁ8ﬁr"s' gﬂce%ﬁ'nkth‘ﬂe‘?é BedttdYel WithSifiimRSackP!t t ON,

| i nen an as ce ose
and the resultmg suspension is added to reaction mixture 2 prepared above. The pH is

brought to 7 with dilute sodium hydroxide solution in the course of about 2 hours, the
mixture is then heated to an internal temperature of 30°C and the pH is increased to 11 and
kept at this value for 30 minutes with dilute sodium hydroxide solution. At the end, the
reaction mixture is brought to a pH of 7 with dilute HCI, desalinated by dialysis and
evaporated in vacuo. The compound of the formula

N\ (‘?,,o

S o

¢ 4
" HOS

HN

Nl \)N\ \Q Br
N=N CH — HO N=N
HN N NH
HOS OO OQ SOH
SO,H SO

is obtained as a powder which dyes cellulose in red shades with good allround properties.

Example 2: 19 parts of cyanuric chloride are thoroughly mixed vigorously with 50 parts of
ice/water and 5 parts of disodium hydrogen phosphate, with the addition of a wetting agent.
A neutral solution of 32 parts of 1-amino-8-hydroxynaphthalene-3,6-disulfonic acid (H acid)

is added dropwise to the suspension formed such that the reaction mixture does not exceed



regener ated cel lul ose. The dyes according to the invention are al so
suitable for dyeing or printing fibres containing hydroxyl groups which are
contained in blend fabrics, for exanple m xtures of cotton with polyester
fibres or polyam de fibres. The dye m xtures according to the invention and
the dyes according to the invention areiparticularly suitable for dyeing or
printing cellulosic fibre materials. They can furthernore be used for
dyei ng or printing natural ly occurring or synthetic polyanmde fibre

Fibre. moiePtal SoTeereatdreon Rdepl By o NV GIoERe STt SR o ' ¢ e

f or m of acym@egb(@n@q}éacu@mm.m:ﬂye printing pastes. They are suitable
both for the exhaust nmethod and for dyeing by the pad-dyeing nmethod, in
whi ch the goods are inpregnated with aqueous dye sol utions, which contain

salts if gpparansfisafoes- d@f&nédiepuduﬁanmbyarﬁuné@sumhtcedcucﬁéreadukpéndeuruﬁzaomaaﬂs or
in the presence of al kal i ropriate under the action of heat or by

st or age Af "Y%?fn‘?tpé‘ﬁﬁ&f aQqug nptme ggpggﬁpf ice and 30 parts of concentrated HCl are

- 14- hRided aneftﬁ@ ﬁ'n)&lli'r‘é i§ sirkdtfor 8 MUY BkEWES riRtfites WBStPoyRH Svithi SUHEMic acid
t horoughly with cold and hot water, if appropriate wwth the addition of an

agent whi & thasesultingssyspensig 'ﬁ(@@ﬁ%t%fﬁécwléé 3aqrepared ghovst ThaeHen-fi xed
portions. ra.sea’ta@:s@«nﬁa Sciith AbEgtd SOINHOR ih YU o Kouts, Thé RfplRNE Heléd %o hi gh

reactivit good fixing power and very good build-up capaci t.y. They can

t her ef or 30 356! @ pedtralgolution ek?hparts @f&amgmrﬁehmlxmaph efpei-sitfonic acid

The. deqr da 238 ars of dlek et drckiite RRTTE Pl S b ol feeBte BhER P
washed ofrhaintdimediof & turthiee 6 Hoaisesattibheoldiigy §¢ of exhaustion and degree of

fixing being remarkably small, i.e. the soaping |oss being very |low. The
dyes according to the invention, and in particular the dye m xtures

acc?r di lngzs @rtmtzt-nvaaﬁhbgﬁenymuﬂ?rwl)emypa*dmgeﬂ mgfaxe mls‘utabémeaom 3outJ paits 60, fi n
artili cular on cC 0 or ronti.n |rescna| njtroge or
Dl o el e dssahed it nifs Hiin ghurited SofiR pererare St e b dionis SSolad,

dyei ngs aB®°0! 7 Phis Bf SUHLAR Aitite! 40 parEs SHI6S aRd 30 IS B dohcbMPatbd HOMhiPaddeave a
hi gh col our strength and a high fibre-dye bond stability both in the acid

and i n t andodidzgtizatiorriacgeied out for 2 hours. Thereafter, excess nitrite is destroyed with
sulfamic acid. The diazonium solution thus obtained is added dropwise to reaction solution
4 prepared above, during which the pH is kept at 7 by addition of sodium hydroxide
- solution. The mixture is then heated to an internal temperature of 30°C and the pH is
increased to 11 and kept at this value with dilute sodium hydroxide solution for 30 minutes.
At the end, the reaction mixture is brought to a pH of 7 with dilute HCI, largely desalinated
by dialysis and evaporated in vacuo. The compound of the formula

is obtained as a powder which dyes cellulose in red shades with good allround properties.



and furthernore good |ightfastness properties and very good wetfastness
properties, such as fastnesses to washing, water, seawater, cross-dyeing
and perspiration, as well as a good fastness to pleating, fastness to
ironing and fastness to rubbing. The foll owi ng Exanpl es serve to
illTustrate the invention. The tenperaturgs are stated in degrees Celsius,
parts are parts by weight and the percentage data are based on percent ages
by wei ght, unless noted otherw se. Parts by wei ght bear the sane rel ation
to parts by volunme as the kilogramto the

S f 4y il in@ye p éggﬁﬁ EédOf
cyanuri c Etdmpleei3-25: Ehe fliewingiypsrach® \‘HhﬁiS‘r §s1c§ ‘Mﬁqﬁ @0’ 55‘ pee
| ce/ wat eralﬁ%cfpregérrtlés PanBeRapatad iy & hrpeer AAeguste thavdescribed imEgarmplert of

a wetting agen neutral solution of 32 parts of 1

- am no- 8- tnlr oxynapht hal ene- 3, 6-di sul fonic acid (H acid) is added dropw se
to the suspension forned such that the reaction m xture does not exceed a
pH of 3. Thereafter, the pHis kept at 3 for a further 2 hours by addition
of sodi um hydroxi de solution (reaction m xture 1). 28 parts of

2- (4- am nophenyl sul fonyl ) ethyl hydrogen sulfate are suspengded in 300 parts
of water and dissolved at pH 6 with saturated sodlun1carb nate sol ution,
the solution is cool ed

- 15- to O[err]C, 7 parts of sodiumnitrite, ice and 30 parts
of concentrated HCl are added and dIaZOtlzatHGUSIS carrled out for 2 hours.
Thereafter, excess nitrite is destroyed with sulfgn c acid (diazo solution
1). The two reaction nixtures obtained above afe conbined, the pHis

rai sed to33.5 with sodi um acetate sol ution iHO o&Pge of 3 hours and the
tenperature is kept between 0 and 5[err]C. The tion is then heated to
30 to 35[err]C and a ne®fa f Hacid in 300 parts of
wat er i s added dropw se suc not exceeded (reaction

sol ution 2). New N*T’
OH cl SO4H
CHO SOH

3




40 parts of 5-(2, 3-di bronopropi onyl am do)aniline-2-sulfonic acid are
suspended in 400 parts of water, 7 parts of sodiumnitrite, 50 parts of ice
and 30 parts of concentrated HO are added and the m xture is stirred for 3
hours. Excess nitrite is destroyed with sulfam c acid and the resulting
suspension is added to reaction m xture48.prepared above. The pH is brought
to 7 with dilute sodium hydroxide solution in the course of about 2 hours,
the m xture is then heated to an internal tenperature of 30[err]C and the
pH is increased to 11 and kept at this value for 30 mnutes with dilute
sodi um hydroxi de solution. At the end, the reaction nixturejis brought to a
pH of 7 with dilute HCO, desalinated by dialysis a ) ated i n vacuo.
The conpound of the formula [err] is ob ed ds a powder which
dyes cellulose in red shades with good aIIroqu)g' wti e Exanple 2: 19
parts of cyanuric chloride are thoroughly mixed?3vigorously with 50 parts of
ice/water. and 5 parts of di sodi um hydrogen phosphaﬂé? with the addition of
a wetting agent. A neutral solution of 32 parF

- am no- 8- hydr oxynapht hal ene- 3, 6-di sul fonic ac
to the suspension forne uch that t react \an
- 16- a pH of 3. There&?%- 1E s‘nﬁi %g M

i s added dropwi se
re does not exceed
or a further 2 hours by

Sﬂ( al
addi ti on of sodi um hydr qxi dg DN (J.eapf i on ture 3)
N 'ﬁ/ SO,H
OH Cl
CH,O SOH
SO,H Br
O
HO,S
N
6 N
HO SO.H
HO,S NH__N._NH ‘
dogsae
Ny Nﬁ/ SO4H
OH Cl
CH,0 SOH
cl SOH
¥
o SOM  on HNTNT NH ‘
Br NH N HO SOH
7 N
HO,S SO,H N7
OCH,
H,C



40 parts of 5-(2, 3-di bronopropionyl am do)aniline-2-sulfonic acid are
suspended in 400 parts of water, 7 parts of sodiumnitrite, 50 parts of ice
and 30 parts of concentrated HClI are added and the mi xture is stirred for 3
hours. Excess nitrite is destroyed with sulfam c acid and the resulting
suspension is added to reaction m xtureq@.prepared above. The pHis raised
to 3.5 wth sodiumacetate solution in the course of 3 hours, the mxture
is heated to 30 to 35[err]C, a neutral solution of 24 parts of

2- am no- 5- hydr oxynapht hal ene-7-sul fonic acid in 250 parts of water is added
dropwi se such that a pHof 3.5 1is t exceeded and this pHis naintained
for a further 5 hours (reactlon on 4). 28 parts of

2- (4-am nophenyl sul fonyl ) et hyl ‘§Log n sulfate are suspended in 300 parts
of wat er and SSQ &M Miated odumﬂmcarbonate sol ution,

t he SO|U@IOH ifs C : t [ 7 partyg O o|un1n|tr|te 50 parts of
ice and 30’3@#&@ '
out for rs. Thereafte

~G are Ldgéd .ahd AN i Zdtion 1s carried

gs nitrite is des"fro'th sul fam c
aci d. The di azoni um soHRGtS on ol0gl ned i s @dded 4 reaction
solution 4 prepared above, during which the pHis kept attg*gy addi tion of
sodi um hydr oxi de solution. The m xture is then heated to an I nternal
tenperature of 30[err]C and the pHis increased to 11 and kept at this
value with dilute sodi um hydroxide solution for 30 m nutes. At the end, the
reaction mxture is brought to a pHofi7 with dilute HC, largely
desal i nated by dialysis and evaporateﬂ§in vacuo. The conpound of the

formula [err] i s obtaine gil? powder which dyes cellulose in
red shad§§ Wi th gpoéfftjiéaﬁd E%OM?ﬂLN N SOH
H,C
Br‘ﬂ/”\NH N"Nm R N”N CH,
SN
HO,S SO,H OH OGRS IIS\\/\
O O
N\ %
cl OH S\F

N\ 7



-17 - Exanpl es 3-25: The follow ng dyes, each of which dyes cellulose in
a red shade with good allround properties, can be prepared in a manner

anal ogous to that described in Exanple 1 or?2.

Br [err] - 18- [err]

-19- Jerr] -20-
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Exanpl’'e 26: (i) Diazo solution 1 according to Exanple 1 is added to
reaction mxture 1 according to Exanple 1 in the course of about 30
mnutes, the pHis raised to 4.5 with saturated sodium acetate solution in
the course of three hours and the tenperature is kept between 0 and
5[err]C When the coupling is conpleteg.a solution, neutralized with
hydrochl oric acid, of 15 parts of 1 ,2-diam nopropane in 150 parts of water
is added to the resulting reaction mxture, the pHis kept at 5 with 4N
sodi um hydroxi de solution and the m xture is allowed to warmto room
tenperature. \Wien the reaction has ended, the reaction °§_r%uct of the

formul a ) HO,S WD [err]
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Ss'precipitated out by addition of potassiumchloride, filtered off, washed
Wi th saturated potassiumchloride solution and dried in vacuo at 40[err]C
(ii) 40 parts of 5-(2,3-di bronopropi onyl am do) aniline-2-sulfonic acid are
suspended in 400 parts of water, 7 parts of sodiumnitrite, 50 parts of ice
and 30 parts of concentrated hydrochl oriog .acid are added and the m xture is
stirred for three hours. After excess nitrite has been destroyed with

sul fam ¢ acid, the suspension is added dropwi se to a further batch of
reaction mxture 1 according to Exanple 1 and the pHis |ncreased to 4.5
with solid sodru acetate in the course of 2 hours, resu after the
coupling has t agoplace in the conmpound of t@es ﬁ?*?]

(iii) 80 parts © the conmpound prepar ed accordlng t T ar eBrsuspended i n
600 parts of war er and the S spensron hoe added dropmnse at pH 8. 5 to
the reaction m xt prepared a ing to (Mx¢ The pHis kept at 8.5 with
dilute sqﬂqun1hydroxrggNsolum|o |fQI t he ¢kt 0. of the condensation, the
m xture is then heated te—30[ & r] anbi‘I A : H%S? at 11 for 30 m nutes.
After neutralizatiopgwl e hydrochl pr+c acid, the reaction mxture is
| argel y desal i nated by d g and comsentrated in vacuo. The conpound of
the formul a [err]

SOH
0
\__g/’o HO N=N
o
oy G
25 N=N  OH -
HN” N NH SO,H

Example 26:
(i) Diazo solution 1 according to Example 1 is added to reaction mixture 1 according to

Example 1 in the course of about 30 minutes, the pH is raised to 4.5 with saturated sodium
acetate solution in the course of three hours and the temperature is kept between 0 and
5°C.

When the coupling is complete, a solution, neutralized with hydrochioric acid, of

15 parts of 1,2-diaminopropane in 150 parts of water is added to the resulting reaction
mixture, the pH is kept at 5 with 4N sodium hydroxide solution and the mixture is allowed to
warm to room temperature. When the reaction has ended, the reaction product of the

formula



-°26 - whi ch dyes cotton in a red shade with good allround properties,

I S obtai ned. Exanpl es 27-31: The foll owi ng dyes, each of which dyes
cellulose in a red shade with good allround properties, can be prepared in
a manner anal ogous to that described in Exanple 26. [err]

- 27 - Jerr] Exanmpl e 32: 19 parts of cyanuric chloride are

t horoughly m xed vigorously with 50 parts of ice/water and 5 parts of

di sodi um hydr ogen phosphate, with the addition of a wetting agent. A
neutral solution of 32 parts of 1-am no-8-hydroxynaphthal ene-3, 6-
disulfonic acid is added dropwi s¢ to the suspension formed such that the
reaction m xture dQBs not exceel ‘é‘TpH of 3. Thereafter, the pHis kept at 3
by addition odossOu’ ydr oxi 6 %0 wihor for a further 2 hours (reaction

m xture 1). 19 par BN 2>phenyl enedi am ne-4-sul fonic acid, dissolved
in water under neutral ¢g @@' S, ar € added dropwi se to a suspension of 19
parts of cyanuric chloride with 50

s precipitated out by addition of potassium chioride, filtered off, washed with saturated

potassium chloride solution and dried in vacuo at 40°C.

(i) 40 parts of 5-(2,3-dibromopropionylamido)aniine-2-sulfonic acid are suspended in 400
parts of water, 7 parts of sodium nitrite, 50 parts of ice and 30 parts of concentrated
hydrochloric acid are added and the mixture is stirred for three hours. After excess nitrite
has been destroyed with sulfamic acid, the suspension is added dropwise to a further batch
of reaction mixture 1 according to Example 1 and the pH is increased to 4.5 with solid
sodium acetate in the course of 2 hours, resulting, after the coupling has taken place, in the

compound of the formula

(iii) 80 parts of the compound prepared according to (i) are suspended in 600 parts of warm
water and the suspension is added dropwise at pH 8.5 to the reaction mixture prepared
according to (ii). The pH is kept at 8.5 with dilute sodium hydroxide solution for the duration
of the condensation, the mixture is then heated to 30°C and the pH is kept at 11 for 30
minutes. After neutralization with dilute hydrochloric acid, the reaction mixture is largely
desalinated by dialysis and concentrated in vacuo. The compound of the formula

cl i

N/‘\ NP N
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ML T LG IO
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parts of ice/water and 5 parts of disodi um hydrogen phosphate, with
addition of a wetting agent, such that the pH of the reaction m xture does
not exceed the value 2.5. Thereafter, the pHis kept at 3 by addition of
sodi um hydroxi de solution for a further 2 hours, 6 parts of ethanol am ne
are then added and the pH is increased g 9 and kept at this value with
sodi um hydr oxi de solution. The tenperature is allowed to rise to room
tenperature during this procedure. Wen the condensation reaction has
ended, the reaction mxture is cooled to O[err]C, 7 parts of sodium
nitrite, 50 parts of ice and 30 parts of concentrated hydrochloric acid are
added andyyléapdd dooh @aréd SRidel vitth Q38d diRunk pﬁoﬁmaéss is Sptamag. nitrite is
destroyed wth sulfamc acid (reactTon sol ution React1on solutions 1
and 2 obtainable as descri bed above are conblned the pHis raised to 3.5

Wi th sodigm S AR e f ature
is kept m@%'d?éfzdr"re?ggmyeg %&@ﬁj?@@sdyéﬁg eat Q% rtbg%gémﬁ@ﬂ err]C
and a nelgoodilallgnsind tprepertids, 8an paprepasdd ib a manner analogous to that described in

- am no- 8% gaphthal ene-3,6-disulfonic acid in 300 parts of water is
added dr opw e such that a pH of 3.5 is not exceeded (reaction solution 3).
40 parts of 5-(2, 3-dibronopropiqnyl am do) aniline-2-sulfonic acid are
suspended in 400 parts of water j 7 partsof sodiumnitrite, 50 parts of ice

and 30 pats of \(yoncentrated d“r chi orlgg\ld argoadded and the mxture is
stirred for 3%he Exces&,,wir?hﬁ Ndedt ry ¢ 039

- 28 - sul fam c esul Ng suspsrSi-dhyd dded to reaction
sol ution 3 obtai nab e Nas @ bed above, l@@‘ brought to 7 with

di | ute sodi um hydr oxi sess mojin the '&durse of BBout 2 hours, the

m xture is then heated to an |nternal tenperature of 30[err]C and the pHis
increased to 11 and kept at this value for 30 mnutes with dilute sodium
hydr oxi de solution. At the end, the reaction mxture is brought to a pH of

7 with dilute hydrochloric aci desal | nat ed by dialysis and evaporated in
vacuo. The conpound of the fo rru a

O, NH SO.H
s O e oo 3
N
aness W O
“/g X HO:,S OCH,



i $ obtained as a powder which dyes cellulose in red col our shades w th good
al I round properties. Exanpl es 33-39: The foll ow ng dyestuffs, each of

whi ch dyes cellulose in a red shade with good allround properties, can be
prepared in a manner anal ogous to that described in Exanple 32. [err]

- 29 - [err] 35 .27 -
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Example 32: 19 parts of cyanuric chloride are thoroughly mixed vigorously with

50 parts of ice/water and 5 parts of disodium hydrogen phosphate, with the addition of a
Wétting agent. A neutral solution of 32 parts of 1-amino-8-hydroxynaphthalene-3,6-
disulfonic acid is'added dropwise to the suspension formed such that the reaction mixture
does not exceed a pH of 3. Thereafter, the pH is kept at 3 by addition of sodium hydroxide
solution for a further 2 hours (reaction mixture 1).

19 parts of 1,3-phenylenediamine-4-sulfonic acid, dissolved in water under neutral
conditions, are added dropwise to a suspension of 19 parts of cyanuric chloride with 50
parts of ice/water and 5 parts of disodium hydrogen phosphate, with addition of a wetting
agent, such that the pH of the reaction mixture does not exceed the value 2.5. Thereafter,
the pH is kept at 3 by addition of sodium hydroxide solution for a further 2 hours, 6 parts of
ethanolamine are then added and the pH is indreased to 9 and kept at this value with
sodium hydroxide solution. The temperature is allowed to rise to room temperature during
this procedure. When the condensation reaction has ended, the reaction mixture is cooled
to 0°C, 7 parts of sodium nitrite, 50 parts of ice and 30 parts of concentrated hydrochloric
acid are added and diazotization is carried out for 1.5 hours. Excess nitrite is destroyed with
sulfamic acid (reaction solution 2).

Reaction solutions 1 and 2 obtainable as described above are combined, the pH is raised to
3.5 with sodium acetate solution in the course of 3 hours and the temperature is kept
between 0 and 5°C. The mixture is then heated to 30 to 35°C and a neutral solution of 32
parts of 1-amino-8-hydroxynaphthalene-3,6-disulfonic acid in 300 parts of water is added
dropwise such that a pH of 3.5 is not exceeded (reaction solution 3).

40 parts of 5-(2,3-dibromopropionylamido)aniline-2-sulfonic acid are suspended in 400 parts
of water, 7 parts of sodium nitrite, 50 parts of ice and 30 parts of concentrated hydrochloric
acid are added and the mixture is stirred for 3 hours. Excess nitrite is destroyed with



36 ) - 30 - [J[err] Dyeing
instruction 1 2 parts of the dye obtained according to Exanple 1 are
di ssolved in

-28-

sulfamic acid and the resulting suspension is added to reaction solution 3 obtainable as
described above. The pH is brought to 7 with dilute sodium hydroxide solution in the course
of about 2 hours, the mixture is then heated to an internal temperature of 30°C and the pH
is increased to 11 and kept at this value for 30 minutes with dilute sodium hydroxide
solution. At the end, the reaction mixture is brought to a pH of 7 with dilute hydrochloric
acid, desalinated by dialysis and evaporated in vacuo. The compound of the formula

cl
HO
\__\ N%
NH-<\N __,(N . o M
SOH HO,S
NH 3 3 HN
Q_ NTSN \Q Br
N=N OH HO N=N
HN SN
HO,S OO OO SO,H
SOH  SOH

is obtained as a powder which dyes cellulose in red colour shades with good allround
properties.

Examples 33-39: The following dyestuffs, each of which dyes cellulose in a red shade with
good aliround properties, can be prepared in a manner analogous to that described in

Example 32.
cl
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400 parts of water; 1500 parts of a solution which conprises 53 g of sodi um
chloride per litre are added to this solution. 100 parts of cotton fabric
are introduced into this dyebath at 40[err]C. After 45 m nutes, 100 parts
of a solution which conprises 16 g of sodi um hydroxide and 20 g of cal ci ned
sodi um carbonate per litre are added. Thg tenperature of the dyebath is
kept at 40[err]C for a further 45 nminutéS. Thereafter, the dyed goods are
rinsed, soaped at the boil with a nonionic detergent for a guarter of an
hour , rinsed agai n and dri ed. Dyeing instructions 11 2 parts of the
reacti ve dye obtai ned cording to Exanple 1 are dissolved in 400 parts of
wat er; 1500 parks\ofN qutlon whi ch conprises 53 g of sodium chloride per
litre are addéd tion. 100 pagts of a cott faprjyc are

i ntroduced |nto'Fﬁ|s _{é soB5[err| C[ After @gs 6¥. 100 parts of a
sol ution &@ICh conprises 1 of SOdl‘gL\YHrOXIde an 09 of  cal ci ned
sodi um car bonate per litre arish rajNFNe of the dyebath is
kept at 35[err]C for a further 'outes {ter, the tenperature is
increased to 60[err]C in th&< £ 20 {ﬁg, 7 YHe tenmperature is kept
at - 31 - 60[err]C
for a further 35 mnutes. Thereafter, seHe ¢g®g¢ds are rinsed, soaped at the
boiI\Mtrgg.nonionic detergent for a quarter of an hour, rinsed again and
dri ed.

-
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Dyeing instructions Il 8 parts of the reactive dye obtained according to
Exanple 1 are dissolved in 400 parts of water; 1400 parts of a solution
whi ch conprises 100 g of sodiumsulfate per litre are added to this
solution. 100 parts of a cotton fabric are introduced into this dyebath at
25[err]C. After 10 mnutes, 200 parts qfsga solution which conprises 150 ¢
of trisodi um phosphate per litre are added. Thereafter, the tenperature of
the dyebath is increased to 60[err]C in the course of 10 m nutes. The
tenperature is kept at 60[err]C for a further 90 m nutes. Thereafter, the
goods are rinsed, spaped at the boil with a nonionic detergent for a
quarter of an hopeA rinsed again and dri ed. Dyeing instructions |1V 4
parts of the tiyeCdye obt ai ned accordl ng to Exanpl e Rareg, dissolved in
50 parts of watemN—G0 @ gf, a sol ut 'on whi Ch,oRnp es% of sodium
hydr oxi de_and 20 g Jd¥ |ne‘(5' sodi u bonat e berr*@‘ ar® added to this
sol ution.38 cotton fabric ARy padj;ie t/l\t heior esylyfng sol ution such that
it increases by 70%of its NT SNHheb_wound up onto a beam The

cotton fabric is stored gfsL¢ eratur "§OMay for 3 hours.
Thereafter, the dyed goods ark , SO¥ the boil with a nonionic
det er gent for a quarter of an hov rinsed-again and dri ed. Dyei ng

instructions V 6 parts of the reactSQAe dy®odtbt ai ned according to Exanple 6
are dissolved in 50 parts of water. 50 parts of a solution which conprises
16 g of sodium hydroxide and 0.04 litre of water-glass (38[err]Be) per
litre are added to fhis solution. A cotton fabric is padded with the
resulting solution/Such that it increases by 70% of its weight and is then
wound up onto a p€am The cotton fabric is stored in thig way at room
tenperature f&r ‘.}QO/ our Thereafter, ghe dyed goods—_are i pged, soaped at
the boil with a nonyQ seHgent for' a quart eo,se @ r\rinsed again
and driedzg Dyeing in uctions Vldf% rts of th| ve Efye obt ai ned
according to Exanple 1 are=djss@Hve 02 art8=pf water with the
addition of 0.5 part of sodi ghfonate. A cotton fabric is
i npregnated with the resifg A—90H | ncreases by 75% of
its weight and is then dried. ' i npregnated with a

sol ution, warmed to 20[err]C, whic d s 4 g of sodi um hydroxide and
300 g of sodiumchloride per litre and squéezed off to a weight increase of
75% and the dyeing is steaned

- 32 -

Dyeing instructions | 2 parts of the dye obtained according to Example 1 are dissolved in
400 parts of water; 1500 parts of a solution which comprises 53 g of sodium chloride per
litre are added to this solution. 100 parts of cotton fabric are introduced into this dyebath at
40°C. After 45 minutes, 100 parts of a solution which comprises 16 g of sodium hydroxide
and 20 g of calcined sodium carbonate per litre are added. The temperature of the dyebath
is kept at 40°C for a further 45 minutes. Thereafter, the dyed goods are rinsed, soaped at
the boil with a nonionic detergent for a quarter of an hour, rinsed again and dried.

Dyeing instructions {I 2 parts of the reactive dye obtained according to Example 1 are
dissolved in 400 parts of water; 1500 parts of a solution which comprises 53 g of sodium
chloride per litre are added to this solution. 100 parts of a cotton fabric are introduced into
this dyebath at 35°C. After 20 minutes, 100 parts of a solution which comprises 16 g of
sodium hydroxide and 20 g of calcined sodium carbonate per litre are added. The
temperature of the dyebath is kept at 35°C for a further 15 minutes. Thereafter, the
temperature is increased to 60°C in the course of 20 minutes. The temperature is kept at



at 100 to 102[err]C for 30 seconds, rinsed, soaped in a 0.3% boiling
solution of a nonionic detergent for a quarter of an hour, rinsed and
dried. Dyeing instructions VII 0.1 part of dye according to Exanple 2 are
di ssolved in 200 parts of dem neralized water, and 0.5 part of d auber's
salt, 0.1 part of a levelling agent ang39;5 part of sodium acetate are
added. The pHis then brought to 5.5 with 80% acetic acid. The dyebath is
heated at 50[err]C for 10 m nutes and 10 parts of a woollen fabric are then

added. The dyebath is heated to 100[err]C in the course of about 50 m nutes
and dyei fi°Cdorafurthen3% minudes. (Thersafter e aeadsare snsah spapgst aldhe bpibwithet er |

the dyebajdhds. alibRRFhol 8 gtk dicndP ik 6y aRsin'dAg diggd goods are removed.

The wool | en rrc s rinse h hot "an wat er and subsequently spun
and dried. A brilliant dyeing which has very good light- and wetfastness

Gye obt o oYL ABREYBRE, § nalis ok ohdie g ohfifedpetofid & Bl F L1 1F

100 par t dissolvedsn 600 patis ckweater; 1400 parts oha sél0tigrawhish cbmprisesotiLugrobsagiiurat e

it r o SRR TP alk &kl s sgRubE 5P s8m' R Bpndn ARk aflmdGiickime

fabri c i ghiprdyebattd at2siC. tAfter po imitutes 2003iaets tofi d Sofution whiot conprisbe 156 g wi t :c ng
printed terial is . dried and st i n satuyrated steam 0 rr]C for 2
P ot cs. TR PRbShiaRe Bor e acS HBRT nthaltSh, the tebhetarfriorihe Bt i < o
b]9i I hand indreassd tgmf’m i)n m_ed:ogiserbfd ogﬁidutes. ﬂtg( tﬁh’iplﬁmtiér@% kexsttait _GOEZ bé: aFugiert s

of the reactjve dye objained according to e 2. are spri.nkled wt
a0 st (R Tingtasn T Gergabet, Hetac0gk e Urkack SoaReaiL A Baioilh & BPNEMB SoIbed of
5% sodi ubed gLaresrdf b heke ffsed §aid aRddiied.of water, 10 parts of urea, 1 part

of sodi um m nitrobenzenesul fonate and 2.5 parts of sodi um bi carbonate. A
cotton fabric is printed with the printing paste thus obtained, the

stabi I'i t yoyingRétRittiBRENS 4: A Eﬂéﬂeaétﬁ&lﬂfe%gfélﬁ& adiofdihg tiEkAhble e t he

resulting printed natertal Is steamed at "102[err]C in saturated steamfor 8

m nut es. digselvediimb@ pars ptwater. S0tpasis of arselitdion whichmennsispab@ feagem at t he

b gigl and HuHRSRIL {30y ofEicihdf Soditith @drbonate per litre are added to this solution. A

cotton fabric is padded with the resulting solution such that it increases by 70% of its
weight, and is then wound up onto a beam. The cotton fabric is stored at room temperature
in this way for 3 hours. Thereatfter, the dyed goods are rinsed, soaped at the boil with a

nonionic detergent for a quarter of an hour, rinsed again and dried.

Dyeing instructions V 6 parts of the reactive dye obtained according to Example 6 are

dissolved in 50 parts of water. 50 parts of a solution which comprises 16 g of sodium
hydroxide and 0.04 litre of water-glass (38°Bé) per litre are added to this solution. A cotton
fabric is padded with the resulting solution such that it increases by 70% of its weight and is
then wound up onto a beam. The cotton fabric is stored in this way at room temperature for
10 hours. Thereafter, the dyed goods are rinsed, soaped at the boil with a nonionic
detergent for a quarter of an hour, rinsed again and dried.

Dyeing instructions VI 2 parts of the reactive dye obtained according to Example 1 are

dissolved in 100 parts of water with the addition of 0.5 part of sodium
m-nitrobenzenesulfonate. A cotton fabric is impregnated with the resulting solution such that
it increases by 75% of its weight and is then dried. The fabric is then impregnated with a
solution, warmed to 20°C, which comprises 4 g of sodium hydroxide and 300 g of sodium

chloride per litre and squeezed off to a weight increase of 75%, and the dyeing is steamed



WHAT 'S CLAIMED | S: 1. A conpound of the formula [err]

in which Bis an aliphatic bridge nenber, (R[err] is n identical or
different radicals fromthe group consisting of Cerr]-(err]alkyl,
Cerr]-Cerr]al koxy, halogen and sulfo, nis the nunber 0, 1 or 2, Rerr],
Rlerr]', Rerr] and R err]' independentky_of one another are each hydrogen
or substituted or unsubstituted (Jerr]-(err]alkyl, X err] and X err]

i ndependent|y of one anot her are each hal ogen, 3-carboxypyridin-1 -yl or
3-car bano |8 ridin-1-yl . Z is a radical -CHX-CH2-X or -CX=CH errrl_ and X is
hal ogen, 3108 tq K2"Caf 3%:seconds, rinsgd 5qapRe Sha A% poiling selution.efa penionic

napht hal %geq&{tif@,sa&urgtégofgnﬁagr,}ingémQ,pp&%]tIy of one another are each the
nunber 0 or 1. 2. A conpound according to claiml1, in which (R[err] is

O, 1 or 2 identical or different radicals
Dyeing instructions VIl 0.1 part of dye according to Example 2 are dissolved in

200 parts of demineralized 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. The pH is then brought to 5.5 with 80% acetic
acid. The dyebath is heated at 50°C for 10 minutes and 10 parts of a woollen fabric are
then added. The dyebath is heated to 100°C in the course of about 50 minutes and dyeing
is carried out at this temperature for 60 minutes. Thereafter, the dyebath is allowed to cool
to 90°C and the dyed goods are removed. The woollen fabric is rinsed with hot and cold
water and subsequently spun and dried. A brilliant dyeing which has very good light- and
wetfastness properties is obtained.

Printing instructions | 3 parts of the reactive dye obtained according to Example 1 are
sprinkled with rapid stirring into 100 parts of a stock thickener comprising

50 parts of 5% sodium alginate thickener, 27.8 parts of water, 20 parts of urea, 1 part of
sodium m-nitrobenzenesulifonate and 1.2 parts of sodium bicarbonate. A cotton fabric is
printed with the printing paste thus obtained and the resuiting printed material is dried and
steamed in saturated steam at 102°C for 2 minutes. The printed fabric is then rinsed, if
appropriate soaped at the boil and rinsed again, and then dried.

Printing instructions [l 5 parts of the reactive dye obtained according to Example 2 are

sprinkled with rapid stirring into 100 parts of a stock thickener comprising

50 parts of 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. A cotton fabric is
printed with the printing paste thus obtained, the stability of which meets industrial
requirements, and is dried, and the resulting printed material is steamed at 102°C in
saturated steam for 8 minutes. The printed fabric is then rinsed, if appropriate soaped at the
boil and rinsed again, and then dried.



fromthe group consisting of nethyl, nethoxy and sul fo.

-34 - 3. A conpound according to claim1 or 2, in which Xerr] is
chlorine and X2 is chlorine or fluorine. 4. A compound according to any
one of clainms 1 to 3, in which Rlerr] and R err]' independently of one
another are each hydrogen or (err]-( erg]al kyl . 5. A conpound accordi ng
to any one of clains 1 to 4, in which Rerr] and R err]"' independently of
one anot her are each hydrogen or CJerr]-(err]al kyl which is unsubstituted
or SUbStI\%VEIAg'd b hydr o>_<y| 6. A conpound according to any one of
clains 1 is the nunber 1. 7. A conpound according to
any one of clains 1 to 6 in which Dis a phenyl or naphthyl " radical which

a;gg;@g:k;aﬁ%gagd e iaiited by su :zacﬂszflaﬁﬁulllﬁﬁlﬂ%lml i -

-SJerr]-Y (3) |n WmchYls
vinyl, [err]-chloroethyh), [err]-sulfatoethyl, [err]-thiosulfatoethyl,
[err]-acetoxyet hyI [ el r]-phenoxyethyl or [err]-phosphatoethyl and Z is as
defined in claingl. A crﬁapﬁun Oaccor di ng to any one of clainms 1 to 7,
in which Dis amadlc err] |1
Z—C—HN- N
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in which B is an aliphatic bridge member,

(R)n is n identical or different radicals from the group consisting of Cs-Calkyl, C4-C,alkoxy,
halogen and sulfo,

n is the number 0, 1 or 2,

Ri, Ry, Rz and R’ independently of one another are each hydrogen or substituted or
unsubstituted C4-C,alkyl,

X and X; independently of one another are each halogen, 3-carboxypyridin-1-yl or
3-carbamoylpyridin-1-yi,

Zis a radical -CHX-CH,-X or -CX=CH, and X is halogen,

D is the radical of a diazo component of the benzene or naphthalene series

and p, q and t independently of one another are each the number 0 or 1.

2. A compound according to claim 1, in which (R), is 0, 1 or 2 identical or different radicals
from the group consisting of methyl, methoxy and sulfo.



in which (R)[err] is v identical or different radicals fromthe group
consisting of nethyl, nmethoxy and sulfo, Y is vinyl or [err]-sulfatoethyl
and v is the nunber 0, 1 or 2 and s is the nunber 0 or 1, where the sum of
(v+s) is [err] 1. -35 -
9. A conpound according to any one of clgins 1 to 8, in which Bis

strai ght-chain or branched (Jerr]-C[err[al’kyl ene which is unsubstituted or
substituted by hydroxyl, Cerr]-Cerr]al koxy, sulfato or sulfo and/or
|nterrupted once or several times by -O or -NRerr]-, in which R3is

hydr ogen drA Cpawpyndpeqording fotlaim 1 002, lnwdmfp&uaahlaun@add Xgistahlatimg avne of
clains 1 §pr iﬁe in which B is straight-chain or branched

Clerr]-Cferr]al kyl ene. 11. A compound according to claim1 of the fornula
(1), in which Bis straight-chain or branched C[err] Cl err] al kyl ene, which

IS unsubsjfi I t.0 R r

n identi C%IA%ﬁgfﬁdeé%b%f&'h%g}% &}éf(%%'@ﬁx tSIBO @8’?1& %ﬁ?ha’lgqep éL”t ‘lf

d err] - Canergnatherlare Ghalr hyjdragesr or|GiH@aikyl. and sulfo nis the nunber 0, 1 or
2, Rerr] and R err]' independently of one another are each hydrogen or
Cerr]-Cerr]alkyl, Rerr] and R2" independently of one another are each

Eygr ogeln %rA Chmpoind @)l(:ardu)g twﬂngafnelo:f clahaub&? 4t mtmcmnz anldpag llﬁdép%ﬁd&m y of
or i 1978 oler 3R e Tyahod et e Bl St e Balfiaegor SUbRAsT e o

brom ne, Hydraxyla phenyl or napht hyI radi cal which is unsubstituted or
substituted by sulfo, err]-Cerr]alkyl, (err]-(err]al koxy, hal ogen or
by a fibre-reactive radical -SOerr]-Y, Y is vinyl or

6. A compound according to any one of claims 1 to 5, in which p is the number 1.

7. A compound according to any one of claims 1 to 6, in which D is a phenyl or naphthyl
radical which is unsubstituted or substituted by sulfo, C;-Caalkyl, C,-C,alkoxy, halogen or by
a reactive radical of the formula

-NH-C(0)-Z (2) or

-SO-Y 3
in which Y is vinyl, g-chloroethyl, p-sulfatoethyl, B-thiosulfatoethyl, B-acetoxyethyl,
B-phenoxyethyl or 8-phosphatoethyl and Z is as defined in claim 1.

8. A compound according to any one of claims 1 to 7, in which D is a radical of the formula

(R)

v

(8a) or

(0., HIIlIlI Illlll .Illl Ul lIIII

NN SO
2 %/I \ (8b)

(80,Y),

in which (R’)y is v identical or different radicals from the group consisting of methyl, methoxy
and sulfo, Y is vinyl or B-sulfatoethyl and v is the number 0, 1 or 2 and s is the number O or

1, where the sum of (v+s) is > 1.



[err]-sul fatoethyl and p, g and t independently of one another are each the

nunmber 0 or 1. 12. A conpound according to any one of clainms 1 to 11, in
which t is the nunber O. 13. A conpound according to claim1l of the
formula [err] SGBH in which Z

is the group -CHBr-CH2Br or -CBr=CHerr] 5_(R)[err] Is O to 2 identical or
different radicals fromthe group consisting of sulfo, nmethyl and net hoxy,
X[err] is chlorine, Rerr]'" is hydrogen, nethyl or ethyl, q is the nunber 0

or 1 and Dis a radical of the formula _ ) ) .

- 36 - [ €9.rfA compound acgarding icany ene plealaimsiisto\B, indwhich b straighi-¢Hain ent

radi cal s dd'6..8r! |~ L d : I TSN S Vinyl
or [err] -é%ﬁ?ﬂat 08t %V?Mgﬁgg\%!csﬁ I% H'gsl%%ﬂ er ,S“Egigﬁ'@%@ag"%bf E}éalgﬂ er 0
or sulfato or sulfo and/or interrupted once or several times by -O- or -NRs-, in which Rz is

hydrogen or C,-C,alkyl.

10. A compound according to any one of claims 1 to 9, in which B is straight-chain or

branched C,-Cealkylene.

11. A compound according to claim 1 of the formula (1), in which B is straight-chain or
branched C,-Csalkylene, which is unsubstituted or substituted by hydroxyl, sulfo or sulfato,
(R)n is n identical or different radicals from the group consisting of C;-C,alkyl, C-C,alkoxy
and sulfo, n is the number 0, 1 or 2, R, and Ry’ independently of one another are each
hydrogen or C;-Calkyl, R, and Ry’ independently of one another are each hydrogen or C,-
C.alkyl which is unsubstituted or substituted by hydroxyl, X; and X, independently of one
another are each chlorine or fluorine, Z is a radical -CHX-CHz-X or -CX=CH, and X is
chlorine or bromine, D is a phenyl or naphthyl radical which is unsubstituted or substituted
by sulfo, C-Caalkyl, C,-Csalkoxy, halogen or by a fibre-reactive radical -SO.-Y, Y is vinyl or
B-sulfatoethyl and p, g and t independently of one another are each the number 0 or 1.

12. A compound according to any one of claims 1 to 11, in which t is the number 0.

13. A compound according to claim 1 of the formula | ”!M'J ""!”",,""H”l I!"
®, N A

|N N=N—-D
HO NH ~
Z—C—HN SO,H
3
HO,S 4

in which Z is the group -CHBr-CH.Br or -CBr=CHj, (R), is 0 to 2 identical or different radicals
from the group consisting of sulfo, methy! and methoxy, X, is chiorine, Ry’ is hydrogen,
methyl or ethyl, q is the number 0 or 1 and D is a radical of the formula



1, where the sum of (v+s) is [err] 1. 14. A conmpound according to claim1
of the formula [err] in which Zis the group .
-CHBr-CHerr]Br or -CBr=CHerr], (R[err] is O to 2 identical or different
radicals fromthe group consisting of sulfo, nmethyl and nmethoxy, X is
chlorine and X2 is chlorine or fluorine, err]' I s hydrogen, nethyl or
ethyl and R err] and Rlerr]’ |ndependent%y of one another are each
hydrogen, methyl, ethyl or [err]-hydroxyethyl, q is the number O or 1 and D
is aradical of the fornula [err] in which (R)[err] is v identica
or different radicals fr@amthe group consisting of nmethyl, methoxy and
sulfo, Yis vinyl or [er ] sul fatoethyl and v is the nunber 0O, 1 or 2 and s
is the nunber 0 or 1, e the sumof (v+s) is [err] 1(8)

(50:Y),

in which (R’)y is v identical or different radicals from the group consisting of methyl, methoxy
and sulfo, Y is vinyl or g-sulfatoethyl and v is the number 0, 1 or 2 and s is the number 0 or

1, where the sum of (v+s) is = 1.

14. A compound according to claim 1 of the formula I l!l‘“c‘ “llu I“«“ “Ilsl “ |!Il

(1b),
in which Z is the group -CHBr-CH,Br or -CBr=CHj, (R), is 0 to 2 identical or different radicals
from the group consisting of sulfo, methyl and methoxy, X, is chlorine and X, is chiorine or

fiuorine, Ry’ is hydrogen, methyl or ethyl and R, and Ry’ independently of one another are
each hydrogen, methyl, ethyl or 8-hydroxyethyl, q is the number 0 or 1 and D is a radical of

the formula

(T')V
_Q (8a)

(SO,-Y),

in which (R’), is v identical or different radicals from the group consisting of methyl, methoxy

and sulfo, Y is vinyl or B-sulfatoethyl and v is the number 0, 1 or 2 and s is the number 0 or

1, where the sum of (v+s) is = 1.



-37 - 15. A process for the preparation of a conmpound of the formula
(1) according to claim1, which conprises reacting in each case
approximately 1 nolar equival ent of a conpound of the forrmula [err]

and, if t is the nunber 1, additionally in each case approximately 1 nol ar
equi val ent of a conmpound of the fornul Ags_ [err]

(11 b) and R2' HN- B- NHR2 (12),

15. A process for the preparation of a compound of the formula (1) according to claim 1,
which comprises reacting in each case approximately 1 molar equivalent of a compound of

the formula
R),
9a), D-NH 9b),
NH, (9a) 2 | (9b)
Z—C—-HN
HO HO )
! ;
O oo G v
HO,S (SOH), HO,S (SO:H),
x1

X Tl
x ;L\N JN\X, e RN
and, if t is the number 1, additionally in each case approximately 1 molar equivalent of a
compound of the formula

X,

A

)N\: )'N\ (11b)  and Ry HN-B-NHR, (12),
X N X,

in which B, D, (R),, R1, Ry', Re, R2' Xy, Xz, Z, p, q and t are in each case as defined above,
with one another in any order.

16. The use of a compound of the formula (1) according to any one of claims 1 to 14 for
dyeing or printing fibre materials containing hydroxyl groups or containing nitrogen.

17. The use according to claim 16, wherein cellulosic fibre materials, in particular fibre

materials containing cotton, are dyed or printed.



in which B, Db (R[err], Rerr], Rerr]', Rerr], Rerr]'" Xerr], Xerr],
Z, p, gand t are in each case as defined above, with one another in any

order. 16. The use of a compound of the forrmula (1) according to any one
of clainms 1 to 14 for dyeing or printing fibre materials containing
hydr oxyl groups or containing nitrogen. 17. The use according to claim

16, wherein cellulosic fibre materials,”1n particular fibre naterials
containing cotton, are dyed or printed.

Fibre-reactive dves, their preparation and their use

Abstract

Compounds of the formula

R,

7t “ ‘L _r/Nm_x1

N—R
HO . | ° (1)
D—N=N ‘1 _ ?

’d N

1 N ~ T N—R;
X NN
NS
Hoas (soaH)q T

in which the variables are as defined in the claims, which are suitable as fibre-reactive dyes
for dyeing or printing widely varying fibre materials, are described.



