- 1- Flbre reactive anthraqU|none dyes, process for their preparatlon and
their use The present invention relates to novel fibre-reactive
-anthraqU|none dyes, to a process for their preparation and to their use for
tte dyeing or printing of fibre materials. The practice of dyeing with
reactive dyes has led in recent tinmes to, increased requirenents regarding
the quality of the dyeings and the econohy of -the dyeing process. As a
result there continues to be a need for novel reactive dyes which have

i nproved properties, in particular with respect to their application. For
dyei ng nowada¥s, reactive dyes are required_which conbi ne sufficient

subst ant i iibse-1gagtive,antiuigquinone dyes. pregess for feinpsepamationy and thelr 1se)ns. They
should in addPtlon show a good dyei ng y|eId and be of hlgh reactivity, the
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known dyestheir preparation and to their use for the dyemg or printing of fibre materials.

The practice of dyeing with reactive dyes has led in recent times to increased requirements

' regarding the quality of the dyeings and the economy of the dyeing process. As a result
there continues to be a need for novel reactive dyes wh1ch have improved properties, in
particular with respect to their application.

For dyeing nowadays, reactive dyes are required which combine sufficient substantivity
with ready ease of washoff of the unfixed portions. They should in addition show a good
dyeing yield and be of high reactivity, the intention being in particular to give dyeings
having high degrees of fixation. These requirements are not met by all of the properties of
the known dyes.

The object of the present invention is therefore to find novel, improved reactive dyes for
the dyeing and printing of fibre materials, which possess the qualities characterized above
to a high degree. The novel dyes-should in particular be distinguished by high fixation
yields and high stabilities of the fibre-dye bonds, and, in addition, the portions not fixed to
the fibre should be able to be washed off readily. The dyes should, moreover, give dyeings
having good all-round fastness propemes, for example light fastness and wet fastness
properties. :

It has been found that the said object can be largely achieved with the novel reactive dyes
defined below.

The invention therefore provides anthraquinone dyes of the formula
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the presén_t'_ invention is therefore to find novel, i-rrproved-'.
for the dyeing and printing of fibre materials, which possess -
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be di stingui shed. by high fixation yields and high stabllltyes

of the fibre-dye bonds, and, in addltlog the portions not fixed to the
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gi ve dyei ngs having good al |l -round fastness properties, for exanple Ilght
fastness and wet. fastness properties. It has been found that the said

obj ect can be largely achieved with the novel reactive dyes defined bel ow.
The i nvenit whichher ef ore provi des ant-hraqui none dyes of ‘the formula [err]

R;, Ry, R3, R4 and Rs independently of one another are hydrogen or are substituted or
unsubstituted Cl-Cnalkyl
X, and X, independently of one another are chlorine or fluorine,

B, is a Cp-Cyjalkylene radical which is unsubstituted or substituted by hydroxyl, sulfo or

* sulfato and is uninterrupted or is interrupted by oxygen; or is a cyclohexylene radical,

C,-C,alkylene-cyclohexylene radical, cyclohexylene-C;-C4alkylene radical,
C,-Cqalkylene-cyclohexylene-C;-Cjalkylene radical or
cyclohexylene-methylene-cyclohexylene radical which is unsubstituted or is substituted in
the cyclohexylene ring by C,-Cqalkyl; or is a C;-Cyalkylene-phenylene radical,
phenylene-C,-C,alkylene radical or C;-C,alkylene-phenylene-C,-C4alkylene radical
which is unsubstituted or is substituted in the phenylene ring by C,-C,alkyl, C;-C4alkoxy,
C,-Cjalkanoylamino, sulfo, halogen or carboxyl,

B, is an aromatic bridge member, '

Y is hydrogen, substituted or unsubstituted C,;-C,alkyl, or a radical of the benzene or
naphthalene series, and

m is the number Q or 1,

with the proviso that, if m is the number 0,-the radical Y contains a fibre-reactive group
with the formula

R,

-N-CO-CH-CHyHal (2a) or -N-CO-C=CH, (2p),

Hal _ R’ Hal

in which Hal is halogen and R’ is hydrogen or C;-C,alkyl.

Suitable C,-C,,alkyl radicals for R;, Ry, R3, Ry, Rg and Y are preferably C;-C,galkyl
radicals, especially C;-Cgalkyl radicals. The alkyl radicals mentioned can, with the
exception of methyl, be interrupted by, for example, oxygen, preferably by 1,2 or3
members -O-, in particular by 1 or 2 members -O-. The alkyl radicals mentioned may in
addition be unsubstituted or substituted by, for example, hydroxyl, sulfo or sulfato,
preferably by hydroxy! or sulfo and in particular by hydroxyl. The radical Y as alkyl can
additionally be substituted by the radical of an anthraquinone dye, such as, for example,

'_-by aradical of 1 4~dxammoanthraqumone-2-sulfomc acxd which radlcal is attached via the
‘amino group in position 4.

- Suitable C,-Cjalkylene radicals for B, are preferably C,-C;galkylene radicals, especially



- 2- in which [err] and [érr] i'ndependent ly of dne anot her “are hydr',ogen or
are substituted or unsubstituted [err] X1 and X2 independently of one
another are chlorine or fluorine, [err] is a [err].radical whi chis
unsubstituted or substituted by hydroxyl, sulfo or sulfato and is
uninterrupted or is interrupted by oxygen; or is a cycl ohexylene radical,
[err] radical, [err] radical, [err] radi‘éal- or . T
cycl ohexyl ene- net hyl ene-cycl ohexyl ene radi cal which is unsubstituted or 'is
substituted in the cycl ohexyl ene ri ng by [err] or is aferr] radical, [err]
radi cal oré a}.k r adi cal
o-Cgalkylene radicals. Cz-Csalkylcnc radxcals are of particular interest. Thc alkylcne
radicals mentioned can be interrupted by, for example, oxygen, preferably by 1,2 or 3
members -O-, in particular by 1 or 2 members -O-. The alkylene radicals mentioned can in
" addition be unsubstituted or substituted by hydroxyl, sulfo or sulfato, preferably by
hydroxy! or sulfo and in particular by hydroxyl. The alkylene radicals mentioned are-
preferably unsubstituted. Examples o_f such alkylene radicals are -(CH,)4-,
-(CHy)5-0-(CHy)»-0-(CH,),-, —(CH2)3-O_-(CH7)4?0_-(CH2)3-, -CH,-CH,-CH(C,Hs)-,
-(CH;);-CH(CH3)-CH,- and in particular -(CH,)3- and -CHy-C(CHs)y-CHjy-.

Suitable substituents of the cyclohexylene radicals mentioned for B, are in particular
methyl or ethyl, preferably methyl. If, in such bridging members B,, the cyclohexylene
radical is connected to a C,-C,alkylene radical, then this C,;-C4alkylene radical is
preferably a methylene radical.

The C,-C alkylene-phenylene radicals, phenylene-C,;-C,alkylene radicals and
C,-C,alkylene-phenylene-C,-C,alkylene radicals mentioned for B, can be unsubstituted
or substituted in the phenylene rings by, for example, C;-C4alkyl such as methyl, ethyl,
propyl, isopropyl, butyl, sec-butyl, tert-butyl or isobutyl, especially methyl, by
C,-Cjalkoxy such as methoxy, ethoxy, propoxy, isopropoxy, butoxy or isobutoxy,
especially methoxy, by C,-C,alkanoylamino, for example acetylamino or propionylamino,
by halogen, for example fluorine, chlorine or bromine, especially chlorine, or by sulfo or
carboxyl; they are preferably unsubstituted or substituted by C1¥C4alkyl, C,-Cgalkoxy,
halogen or sulfo. The corresponding unsubstituted radicals are of particular interest. The
C,-C,alkylene radicals present in such bridging members B, are preferably methylene
radicals. Of particular importance in this context are
C,-C,alkylene-phenylene-C,-C,alkylene radicals, especially
methylene-phenylene-methylene radicals.

A suitable aromatic bridging member B, is, for example, phenylene or naphthalene, which
can be unsubstituted or substituted by, for example, C,-C,alkyl such as methyl, ethyl,
propyl, isopropyl, butyl, sec-butyl, tert-butyl or isobutyl, especially methyl, by
C;-Cyalkoxy such as methoxy, ethoxy, propoxy, isopropoxy, butoxy or isobutoxy,
especially methoxy, by C,-C,alkanoylamino, for example acetylamino or propionylamino,
by halogen, for example fluorine, chlorine or bromine, especially chlorine, or by sulfo or
carboxyl. The phenylene and naphthalene radicals are preferably unsubstituted or
substituted by C;-C,alkyl, C,-C,alkoxy, halogen or sulfo. Of particular interest in this
context are the phenylene radicals, especially sulfo-substituted phenylene radicals.



which is unsubstituted or is substituted in the phenyl ene ring.by“[err]

~[err], ‘[err] sulfo, hal ogen or carboxyl,. B2 i.s"an aronmatic bridge nenber,

Y

i s hydrogen, substituted or.unsubstituted [err] or a radical of the benzene

or naphthal ene series, and mis the nuiber 0 or 1, with the proviso that,
if mis the nunber 0, the radical Y contains a flbre reactive group wth

the fornula [err] in which Hal is halogen and R is hydrogen- or ferr]
Suitable [err] radicals for [err] and Y are preferably [err] radicals,
especially [err] radicals. The al kyl radicals nentioned can, with the

exception
1, 2 or 3

of nmethyl, be.interrupted by, for -exanple, oxygen, preferably by

The phenyl and naphthyl radicals mentioned for Y can be 'uhsubstithted or substituted, for
example, as indicated above for B,. The phenyl and naphthyl radicals mentioned for Y can
in addition be substituted by a fibre-reactive group

Examples of such fibre-reactive groups are those of the formulae

-N-CO-CH-CH,-Hal | o | (2a),

R Hal

-1~|1.co-c=CH2 . | - - (@b,

R Hal

-S0,-Z - (2¢),

- W-alkc-50,-2 . 2d),

L -

“W-alk-E-alk-SO,-Z (2e),

-alkc- W -alk’ - SO, - 2 | (2f) and
R

-O-alk- W -alk' - S0, -2 g

R

in which W is a group of the formula -SO,-NR¢-, -CONR¢- or -NR4CO-,

R is hydrogen or is C,-C,alkyl which is unsubstituted or is substituted by hydroxyl, sulfo,
sulfato, carboxyl or cyano, '

R is hydrogen, hydroxyl, sulfo, sulfato, carboxyl, cyano, halogen, C,-C,alkoxycarbonyl,
C,-C,alkanoyloxy or carbamoyl,

R’ is hydrogen or C,-Cyalkyl,

Z is a group of the formula -CH=CH, or -CH,-CH4-U; and U1 is a leaving group,

Hal is halogen,

E is the radical -O- or -NR7- and R; is hydrogen or C;-C,alkyl, and

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



menbers -O-, in particular by 1 or 2 nenbers -O. The alkyl radicals
mentioned may in addition be unsubstituted or substituted by, for exanple,
hydroxyl, sulfo or sulfato_ preferably by hydroxyl -or sulfo and in -
particul ar by hydroxyl. The radical Y as al kyl can additionally be
substituted by the radical of an anthragw none dye, such as, for exanpl e
by a radical of 1,4-diam noanthraqw noneé- 2-,sul.foni.c acid, V\/m ch radical .
attached via the amno group in position 4. Suitable [err] radi cal s for
[err] are preferably [err] radicals, especially -3 - [err] radicals.
[err] radicals are aof particular interest. The al ene _radi cal S nentioned
can be i nExamples efisuitablerlgaving groupeU, éwgéanp'Fef%éjﬂy S§QsH, -OCGCH,

-OPO3H,, -OCO-CC13, ~-OCO-CHCl,, -OCO-CH2C1 -0804-C;-C,alkyl,

-0S0O,-N (CI-C4alkyl)2 or -OCO-CgHs. . -

U, is preferably a group of the formula -Cl, -OSO3PL -SSO3H; -OCQ-CH,3, -OCO-CHs or
-OPO3H,, es_pccially -Cl or -OSO;H, preferably -OSO;H.

alk and alk’ are independently of one another, for example, a methylene, ethylene,
1,3-propylene, 1,4-butylene, 1,5-pentylene or 1,6-hexylene radical or branched isomers
thereof. ' :

alk and alk’ are preferably a C,-C,alkylene radical and, with particular preference, are an
ethylene radical.

R is preferably hydrogen.
R’ is preferably hydrogen.

R is preferably hydrogen or C;-C,alkyl such as methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl or tert-butyl. R¢ is with particular preference hydrogen.

E is preferably -NH- or -O- and with particular preference is -O-.

W is preferably a group of the formula -CONH- or -NHCO-, especially a group of the
formula -CONH-. |

Hal in the radical of the formulae (2a) and (2b) is preferably chlorine or, in particuiar,
bromine. '

Preferred reactive radicals of the formula (2a) to (2g) are those in which W is a group of
the formula -CONH- or -NHCO-, in particular a group of the formula -CONH-, R is
hydrogen, E is the radical -O- or -NH-, Hal is chlorine or bromine and U, is a group of the
formula -Cl, -OSO3H, -SSO4H, -OCO-CHj, -OCO-C¢Hs or -OPO;H,, in particular a
group of the formula -Cl or -OSOsH. R’ is preferably hydrogen.

Particularly preferre_,d reactive radicals are those of the formulae (2a) to (2d) in which the
abovementioned definitions and preferences apply for Hal, Z, W,RandR’.



menbers -0-, in particular by 1 or 2 nenbers -0-. The alkylene radicals
mentioned can in addition be unsubstituted or substituted by hydroxyl,

sul fo or sulfato, preferably by hydroxyl . or sulfo and in particular by
hydroxyl . The al kyl ene radi cals nentioned are preferably unsubsti'tuted.
Exanpl es of such al kyl ene radicals are [%rr] [err] [err] and in particular
[err] and [err] Suitable substituents of “the cyclohexyl ene radicals
mentioned for [err] are in particul ar nethyl or ethyl, preferably nethyl.
[f, in such bridging nmenbers Bl, the cycl ohexyl ene radical;is connected to
a [err] radical, then this [err] radical is preferably a nethyl ene radical.
The [err] radrcals [err] radicals and [err] radicals nentioned for [err]

‘can be uns llld},SRﬁ,tht@rd lQMr@piéfdxﬁBly'h?drogéh ézrel-crmmyrl @@ecxauyraydrbgen for ex arrpl e,
[err ] such as net hyI
'R is preferably hydrogen or Cl-Csalkyl which is unsubstituted or is substituted by
| hydroxyl, sulfo or sulfato and, with the exception of methyl, is uninterrupted or is _
interrupted by oxygen, and is preferably hydrogen or unsubstituted or hydroxyl-substituted
- C;-Cyalkyl, and especially hydrogen. o

R;, Ry, R3 and Ry are with particular preference hydrogen or C;-C,alkyl, especially
hydrogen, and Rs is hydrogen or is C;-Cgalkyl which is unsubstituted or is substituted by '
hydroxyl, sulfo or sulfatd and, with the exception of methyl, is uninterrupted or is
interrupted by oxygen, and is in particular hydrogen or unsubstituted or

hydroxyl-substituted C,-C,alkyl, and is preferably hydrogen.

B, is preferably C,-C,salkylene which is uninterrupted or is interrupted by oxygen; oris a
methylene-cyclohexylene radical, cyclohexylene-methylene radical or |
cyclohexylene-methylene-cyclohexylene radical which is unsubstituted or is substituted in
the cyclohexylene ring by C;-C,alkyl; orisa methylene-phenylene-methylene radical
which is unsubstituted or is substituted in the phenylene ring by C,;-C,alkyl, C,-C alkoxy,
halogen or sulfo.

With particular preference, B, is C,-Cy,alkylene which is uninterrupted or is interrupted
by oxygen; or is a methylene-cylohexylene radical or cyclohexylene-methylene radical
which is unsubstituted or is substituted in the cyclohexylene ring by C,-C,alkyl; oris a
methylene-phenylene-methylene radical.

As the bridge member B;, the corresponding alkylene radicals are of particular interest.
With very particular preference, B, is C,-Cqalkylene, especially a radical of the formula
-(CHy)s- or, preferably, a radical of the formula -CH,-C(CHj),-CHy-.

B, is preferably unsubstituted or C;-Cjalkyl-, C;-C,alkoxy-, C,-C alkanoylamino-,
halogen-, carboxyl- or sulfo-substituted naphthalene or, preferably, phenylene.

With particular preference, B, is phenylene which is unsubstituted or is substituted by
C-Caalkyl, C;-Cyalkoxy, halogen or sulfo, preferably sulfo-substituted phenylene.

Preferred anthraquinone dyes of the formula (1) in which m is the number 1 are those in



pr opyl , i sopropyl, butyl, ‘sec- butyl, tert-butyl-or isobufyf  éSpeCTéIIy

7; net hyl , by [erF]. such .as met hoxy, ethoxy, propoxy, isopropoxy,-“butoxy or

i sobut oxy, ~espect al: ly net hoxy, - by [err] for exanple acetyl ani no or [err] by
hal ogen, for exanpl-e- fI uorine, chlorine or bronine, especially chlorine, or
by sulfo or carboxyl; they are preferably unsubstituted or substituted by
[err] [err] halogen or sulfo. The correspondi ng unsubstituted radicals are
of particular interest. The [err] radicals present in ssich bridging nenbers
[err] are preferably nethyl ene radi cals O particular inmportance in this

Fadi oal s % Y inaogg s Cr B whictEisstr bRl oo Y Ry  cne
- or napht hakdfieor s»ﬂﬁatdnmiawnhehe,mthmm dfumethlylois wnirhatipted adnteprpped byexanpl e,

[err] such et hyl , propyl, |sopropyl butyl, sec-butyl,

tert-butyl gfgléo utyI espemally rreth ﬁ/
Y is phenyl or naphthyl, where the phenyl and naphthyl radicals can be subsututed by

C,-C,alkyl, Cl-C4a1koxy, Cs- C4a1kanoyla1n1no, halogen carboxyl or sulfo or by one of
the fibre-reactive groups of the formulae (2a) to (2g) in particular of the formulae (2a) to
(2d); or

Yisan anthraqumone radxcal of the formula

SOgH | -
O‘O ®
HN — By'—

in which case, for B,’, the definitions and preferences indicated above for B; apply.

Y here is preferably hydrogen or C;-Cgalkyl which is unsubstituted or substituted by
hydroxyl, sulfo or sulfato and, with the exception of methyl, is uninterrupted or is
interrupted by oxygen; or

is an anthraquinone radical of the formula (3); or

is sulfo-substituted naphthyl; or

is phenyl which can be substituted by C,-C,alkyl, C,;-Calkoxy, halogen or sulfo or by a
fibre-reactive radical of the formula (2a), (2b), (2¢) or (2d), where W is a group of the
formula -CO-NH-, R is hydrogen, R’ is preferably hydrogen and U, is sulfato or chlorine.
Of particular interest for Y are the corresponding phenyl radicals.

Particularly preferred anthraquinone dyes of the formula (1) in which m is the number 1
are those in which |

R}, Ry, R3 and R4 are hydrogen or Cl-C4alkyl especially hydrogen,

Rs is hydrogen or is C;-Cgalkyl which is unsubstituted or is substituted by hydroxyl, sulfo
or sulfato and, with the exception of methyl, is uninterrupted or is interrupted by oxygen,
and in particular is hydrogen or C,-Cgalkyl which is unsubstituted or substituted by
hydroxyl and, with the exception of methyl is unmtctrupted or interrupted by oxgyen, and
is preferably hydrogen, .

B, is C,-C)salkylene which is uninterrupted or is interrupted by oxygen; or

is a methylene-cyclohexylene radical, cyclohexylene-methylene radical or



[err] such as met hoxy, -ethoxy, propoxy, isopropoxy, butoxy or.isaobutoxy,
especi ally nethoxy, by [err] for exanple acetylam no or propi.onylamno, by -
hal ogen, for exanple fluorine, chlorine or bronine, especially chlorine, or .
by sulfo or carboxyl. The phenyl ene and naphthal ene radicals are preferably'
unsubstituted or substituted by [err] [egr] halogen or sulfo. O particular
interest in this context are the phenyl ene radicals, especially

sul fo-substituted phenyl ene radicals. . -4 - The phenyl -and napht hyl
radical s nentioned for Y can be unsubstituted or substituted, fdr exanple

e T o R P RO AFEATOR Pl FERbIER
' the cyclohexylene ring by CI-C4alkyl or -
is a methylene-phenylene-methylene radical whxch is unsubstttuted oris subsututed in the -
phenylene ring by C;-C,alkyl, C,-Cjalkoxy, halogen or sulfo,
B, is phenylene which is unsubstituted or is substituted by CI-C4alky1 Cl—C4alkoxy,
halogen or sulfo, and ' :
Y is hydrogen or is C;-Cgalkyl which is unsubstituted or is substituted by hydroxyl sulfo
or sulfato and, with the exception of methyl, is uninterrupted or is interrupted by oxygen;
or _ _ .
is an anthraquinone radical of the formula (3); or
is sulfo-substituted naphthyl; or
is phenyl which can be substituted by C,-C,alkyl, C,-Calkoxy, halogen or sulfo or by a
fibre-reactive radical of the formulae (2a), (2b), (2c) or (2d), where W is a group of the
- formula -CO-NH-, R is hydrogen and U, is suifato or chlorine. Of particular interest in
this context are anthraquinone dyes in which B, is C,-Cgalkylene and B, is
sulfo-substituted phenylene. R’ is preferably hydrogen.

Preferred anthraquinone dyes of thc formula (1) in which m is the number 0 are those in
which

'Y is phenyl or naphthyl which is unsubsntutcd or is substituted by Cy-Cjalkyl,
C;-C4alkoxy, C,-Calkanoylamino, halogen, carboxyl or sulfo, where the phenyl and |
naphthyl radicals contain at least one of the fibre-reactive groups of the formulae (2a) and
(2b). '

Particularly preferred anthraquinone dyes of the formula (I) in which m is the number 0
are those in which |

R;. Ry, R3 and R4 are hydrogen or C;-C,alkyl, especially hydrogen,

Rjs is hydrogen or is C;-Cgalkyl which is unsubstituted or is substituted by hydroxyl, sulfo
or sulfato and, with the exception of methyl, is uninterrupted or is interrupted by oxygen,
especially hydrogen or C,-Cgalkyl which is unsubstituted or is substituted by hydroxyl
and, with the exception of methyl, is uninterrupted or is interrupted by oxygen, and is
preferably hydrogen,

B, is C)-Cyjalkylene which is umnnerrupted or is interrupted by oxygen; or

is a methylene-cyclohexylene radical, cyclohexylene-methylene radical or
cyclohexylene-methylene-cyclohexylene radical which is unsubstituted or is substituted in
the cyclohexylene ring by C,-C,alkyl; or |

is a methylene-phenylene-methylene radical which is unsubstituted or is substituted in the



Exarrpl es of such fibre- reactlve groups are those of the" forrrul ae [err]-
which Wis a group of the fornmula [err] [err] or [err] R6 is hydrogen ot
- [err] which is unsubstituted or is. substituted by hydroxyl, sulfo; sul fato,

car boxyl

hal ogen,

or cyano, R is hydrogen, hydroxyl, sulfo, sulfato, carboxyl,
cyano, halogen, [err] [err] or carbanoyl i's hydrogen or f[err], Zis a
group of the formula [err] or [err] and ?err]

Is a | eaving group, Hal
Eis the radical -0- or -NR7- and R7 is hydrogen or [err] and

[err] and al k' are independently of one another [err].

phenylene ring by C,-C,alkyl, Ci—C4alkoxy, ‘halogen or sulfo,
B, is phenylene which is unsubstituted or is substituted by Cl Caalkyl, Cl-C4alkoxy,
halogen or sulfo, and

Y is phenyl which is unsubstituted or is substituted by C;-C,alkyl, C14C4alkoxy, halogen

or sulfo, the phenyl radical containing at least one of the fibre-reactive groups of the

formulae (2a) and (2b). Of particular interest in this context are anthraquinone dyes in
which B, is C;-Cgalkylene and B, is sulfo-substituted phenylene.

The present invention additionally provides a process for the preparation of anthraguinone
dyes of the formula (1), which comprises reacting with one another compounds of the
formulae : :

SOzH
O‘O - o
N — B;— TH Rs
|
R1 Rz

cyanuric fluoride or cyanuric chloride and, if desired, a compound of the formula

HN — Bo— NH - ©6

Rs Ry

with or without a subsequent conversion reaction, the definitions and preferences
indicated above applying for Ry, Ry, R3, Ry, Rg, B;, Byand Y.

Since the individual process steps indicated above can be carried out in a variety of
sequences, and in some cases even simultaneously, there is a variety of possible process
variants. The reaction is generally carried out stepwise in succession, with the sequence of
the single reactions between the individual reaction components depending
advantageously on the particular conditions.

For example, in order to prepare anthraquinone dyes of the formula (1) in which m is the
number 0, a compound of the formula (5) is reacted with cyanuric fluoride or cyanuric
chloride and the resulting product is then subjected to a condensation reaction with the

OI’

S

|s_'



- 5 - Exanples of suitable |eaving groups [err] aré [err] -Br;l[err] [err]

Lerr] [err] [err] [err] is preferably a group of the formula [err].

~[err], especially [efr] or [err] preferably [err]. alk and [err]’ are
Tndependently of one another, for exanple, a nethylene, ethylene,’

1, 3-propyl ene, 1, 4-butyl ene, 1,5-pentylegne or 1,6-hexylene radical or

br anched

i somers thereof. alk and al k'~ ar'e preferably a [err] radical

wi th particular preference, are an ethylene radical. Ris preferably

hydr ogen.

compdund of the fdrmula 4).

A process variant for preparing anthraquinone dyes of ‘the formula (1) in which m is the
number 1 comprising reacting a coinpound of the formula (5) with cyanuric fluoride or
cyanuric ehloride, then reacting the resulting product with the compound of the formula
(6), subjecting that product to a condensation reaction with cyanuric fluoride or cyanuric
chloride and then subjecting the resulting product to a condensation reaction with the
compound of the formula (4).

A further process variant for preparing anthraquinone dyes of the formula (1) in which m
is the number 1 comprises reacting a compound of the formula (6) with cyanuric fluoride
or cyanuric chloride and then subjecting the resulting product to a condensation reaction

with the compound of the formula (4). The product thus obtained is then reacted with the
product from the condensation of the compound of the formula (5) and cyanuric fluoride
or cyanuric chloride. '

In addition, as conversion reactions, elimination reactions can be appended to the
synthesis. For example, anthraquinone dyes of the formula (1) which contain
sulfatoethylsulfonyl radicals or o,3-dihalopropionylamino radicals can be treated with a
base, for cxa'mple' sodium hydroxide; in which case the sulfatoethylsulfonyl radicals are
converted to vinylsulfonyl radicals or the o, B-dihalopropionylamino radicals are converted
to a-haloacryloylamino radicals. '

In principle, the anthraquinone dyes of the formula (1) can be prepared starting from
precursors or intermediates of dyes which contain fibre-reactive radicals, or these
fibre-reactive radicals are introduced into intermediates suitable for this purpose which
have the character of dyes.

The compounds of the formulae (4), (5)-and (6) are known or can be obtained in analogy
to known compounds.

The individual condensation reactions take place, f(;r example, in accordance with
processes which are known per se, generally in aqueous solution at a temperature of, for
example, from 0 to'50°C, in particular from 0 to 10°C, and at a pH of, for example, from 4
to 10.

The dyes of the formula (1) according to the invention are either in the form of their free

[err]

and,



R is pre_ferably hydrogen. -R6 is preferably hydrogen or [err] such-as - -
- nmethyl, .ethyl, propyl, isopropyl, butyl, isobutyl,” sec-butyl or tert-butyl.
R6 is with partlcul ar preference hydrogen Eis preferably NH or -O and.
with particular preference is -O. Wis preferably a group of the fornula
-CONH or -NHCO, especially a group of ihe formula -CONH-. Hal in the
radi cal - of the forrml ae (2a) and (2b) |s preferably chlorine or, - in
particular, bromine. Preferred reactive radicals of the fornula (2a) to
(29) are those in which Wis a group_ of the foormula -CONH- or -NHCO., in

partlcular f thefo | & Ri_s,l‘liidr gen ‘the radi cal '
-0- or - %‘ﬂia F%aqgﬁ’laﬁrqlﬁ :g}ﬂ. r(#]\l Famplesof syt °F§g Gb(a bmetale fornul a
[err] in rnﬂcaﬂme ahrat matajopapmohiutieales of thelsalt] ¢f anlorgdnid ﬁhfnb EXimples ﬁ&@ie?r abl y
hydr ogen. sodium, lithium, potassium or ammomum salts or thc salt of mono-, d1- or
triethanolamine. '

The dyes according to the invention are suitable for the dyeing and prihtihg of a very wide
variety of materials, such as hydroxyl-containing or hiu'ogen-containing fibre materials.
Examples are silk, leather, wool, polyamide fibres and polyurethanes, and, in particular,
cellulose-containing fibre materials of all kinds. Examples of such cellulose-containing
fibre materials are the natural cellulose fibres such as cotton, linen and hemp, and also
pulp and regenerated cellulose. The dyes according to the invention are also suitable for
dyeing or printing hydroxyl-containing fibres present in blend fablics,' for example blends
of cotton with polyester fibres or polyamide fibres. The dyes according to the invention
are particularly suitable for the dyeing or printing of cellulosé—containing fibre-materials.
In addition, they can be used to dye or print natural or synthetic polyamide fibre materials,
especially wool or synthetic polyamide fibre materials.

The dyes according to the invention can be applied to the fibre materials and fixed on the
fibre in various ways, in particular in the form of aqueous dye solutions and print pastes.
They are suitable not only for the exhaust method but also for dyeing by the padding
method, in accordance with which the fabric is impregnated with aqueous dye solutions
which may or may not contain salt, and the dyes are fixed after alkali treatment or in the
presence of alkali, with or without the action of heat. They are particularly suitable for the
cold pad-batch process, according to which the dye together with the alkali is applied to
the padder and subsequently fixed by storage for several hours at room temperature. After
fixation, the dyeings or prints are rinsed thoroughly with cold and hot water, with or
without the addition of a dispersant which also promotes the diffusion of the unfixed
portions.

The dyes according to the invention are distinguished by high reactivity, good fixation
capacity and a very good buildup capacity. They can therefore be used by the exhaust
dyeing method at low dyeing temperatures and require only short steaming times in the
pad-steam method. The degrees of fixation are high, and the unfixed portions are easy to
wash off, the difference between the degree of exhaustion and the degree of fixation being -
remarkably small, i.. the loss on soaping being very low. The dyes according to the
invention are also particularly suitable for printing, especially on cotton, but also for
printing nitrogen-containing fibres, for example wool, silk or blend fabrics which inciudc



“Particularly preferred reactrve radicals are those of the forrmi ae (-2a) - to :

i"”---l-(Zd) in which the aboverentioned definitions and preferences apply for Hal,

Z, W Rand R. = -°6- [err] are preferably hydrogen or [err].especially .
hydrogen. [err] is preferably hydrogen or [err] whichis unsubstituted or
I's substituted by hydroxyl, sulfo or suk ato and, with the exception of
methyl, is uninterrupted or-is interrupt®d by oxygen, and is preferably
hydrogen or- unsubstituted or hydroxyl-substituted [err] and especially
hydr ogen. [err] are with particular preference hydrogen or [err] especially

hydr ogen, ﬁ9‘[ elrkr] IS hydrogen or is [err] which is unsubstituted or |s
substitut ago | _

The dyeings and prints produc';ed using the dyes according to the invention have a high
colour strength and a high fibre-dye bond stability not only in the acid bat also in the
akaline range, and also have good light fastness and very good wet fastness properties,
such as wash, water, salt water, cross-dyeing and perspiration fastness properties, and also
good fastness to pleating, to hot pressing and to rubbing.

The examples which follow are intended to illustrate the invention. The temperatures are
indicated in degrees Celsius, parts are parts by weight, and the percentages are by weight,
uniess noted otherwise. Parts by weight relate to parts by volume as the kilogram to the
litre. -

Example 1: 19 parts of cyanuric chloride are stirred vigorously into 50 parts of water, with
the addition of a wetting agent and 5 parts of disodium hydrogen phosphate, at a
temperature of 0°C. A neutral solution of 17 parts of 2-aminobenzenesulfonic acid in 170
parts of water is added dropwise. During this addition, the pH is kept constant at a value of
4.5 by adding sodium hydroxide solution. After the end of reaction, a solution of 19 parts
of 2,4-diaminobenzenesulfonic acid in 190 parts of water, which is rendered neutral with
sodium hydroxide solution, is added dropwise, with the pH being held constant at a value
of 7 by addition of sodium hydroxide solution. When starting material can no longer be
detected by thin-layer chromatography, the solution is added dropwise to a suspension of
19 parts of cyanuric chloride in 50 parts of water which has been cooled to a temperature
of 0°C and is buffered with 5 parts of disodium hydrogen phosphate, the pH being held at
a value of 7 by addition of sodium hydroxide solution until condensation is complete.

To the solution thus obtained is added, dropwise, a further solution of 38 parts of
1-amino-4-(3-aminopropyl)anthraquinone-2-sulfonic acid, dissolved with 4 parts of
lithium hydroxide monohydrate in 380 parts of water, ata rate such that the pH does not
exceed a value of 10. Subsequently, the pH is maintained at a value of 9.5 until the end of
the reaction. Following neutralization, the sodium chloride formed is removed by dialysis
and the dye solution is concentrated by evaporation in vacuo. A dye is obtained which in
the form of the free acid corresponds to the compound of the formula



hydroxyl, sulfo or sulfato and, with the exception of nethyl, is
~uninterrupted or is |nterrupted by oxygen, and is in particul-ar. hydrogen. or-
- unsubstituted or hydroxyl-substituted [err] and is preferably hydrogen.
[err] is preferably [err] which is unlnterrupted or ‘isinterrupted by
oxygen; or is a nethyl ene-cycl ohexyl ene,yadi cal, cyclohexyLene-nethylene
radi cal or cycl ohexyl ene- et hyl ene- cycl éxylene radi cal which is
unsubstituted or is substituted in the cyclohexylene ting by [err] or is a
met hyl ene- phenylene met hyl ene radical which is unsubstituted or is
substituted in ohe yenyl ene ring by [err], halogen or sulfo.. Wth
partlcular -ref:ren e, é@q{] is [err. mhlch I'S unlnterrupted or is
 or’is a neth{l ene- cylohexylene ?adlcal

ghe 'radi cal \MIN |s unsubstltuﬁ S saﬁgﬂltoﬁ?ed in

t he cyclohéxyle'e [err] ene- ne mefhyl ene
radical. © O HN —%HiéHECH— ﬁ
| HO,S ' "
- The dye of the formula (101) dyes cotton and wool in blue shades.

- Example 2: 19 parts of cyanuric chloride are stirred vigorously into 50 parts of water, with
the addition of a wetting agent and 5 parts of disodium hydrogen phosphate, at a
temperature of 0°C. A neutral solution of 19 parts of 2,4—diaminobehzenesulfonic acid in
190 parts of water is added dropwise. During this addition the pH is kept constant at a
value of 4.5 by addition of sodium hydroxide solution. The resulting solution is added
dropwise to a solution of 38 parts of 1-amino-4-(3-aminopropyl)anthraquinone-2-sulfonic
acid, dissolved with 4 parts of lithium hydroxide monohydrate in 380 parts of water, ata
rate such that the pH does not exceed a value of 10. The pH is subsequently kept at a value
of 9.5 until the end of the reaction (solution 1).

19 parts of cyanuric chloride are stirred vigorously into 50 parts of water, with the addition
of a wetting agent and 5 parts of disodium hydrogen phosphate, at a temperature of 0°C. A
neutral solution of 17 parts of 2-aminobenzenesulfonic acid in 170 parts of water is added.
During this addition, the pH is held constant at a value of 4.5 by addition of sodium
hydroxide solution. The solution 1 obtainable as indicated above is added dropwise to this
solution at a rate such that the pH does not exceed a value of 7. The pH is then held ata
value of 7 until the end of the reaction. The sodium chloride formed is removed by
dialysis and the dye solution is concentrated by evaporation in vacuo. A dye is obtained
which in the form of the free acid corresponds to the compound of the formula

O NH
O‘O o T | ci | |
: 102).
N N - sog (102)
O HN—CH,CHsCHz- NH—_J\\N j - NH~©:NH—k\N M

SO4H

The dye of the formula (102) dyes cotton and wool in blue shades.



As t'he bridge nmenber Bl, the correspondi ng al kyl-ene radi cals are of
particular interest. Wth very particular preference, -[err] is [err] _ _
especi‘al l'y a radical of the formula [err] or, preferably, a radical of the
formula [err] B2 is preferably unsubstituted or [err] [err]
C2- C4al kanoyl ami no-, hal ogen-, - carboxylys or sul fo-substituted napht hal ene
or, preferably, phenylene. Wth particu {ar preference, B2 is phenylene
which is unsubstituted or is substituted by [err] [err] halogen or sulfo,"
preferably sul fo-substituted phenyl ene Preferred ant hraqui none dyes. of the
formula ( i ic t he unber a ths ich Yis
hydrogen M—M@ﬁ 0 orRsEd e Bfg gl%é’fﬁf‘ﬂflglﬁzbg}“ﬁf}ﬂgoxyl

_ instead of 17 parts of 2-ammobenzenesulfomc acid, an equimolar quannty of an amine of

the formula H-V,, and ' '

instead of 38 parts of 1-ammo-4—(3—ammopropyl)anthraqumonc—Z—sulfomc acid, an

equimolar quantity of an anthraquinone compound of the formula
0 NH |

(103),

NH,

gives the dyes indicated in Table 1 below of the general formula

cl
_ (104a) or
O‘O o
O HN- B,-—NH—k )—NH;©— NI 2

HO3S

SOgH

SOgH o

oS 2 e
N NP N
O HN—B;— NH—kN - NHQNH{\N 1y,

SO

respectively, where B, and V, are in each case defined as indicated in Table 1 below. The
dyes indicated in Table 1 dye cotton and wool in blue shades.



“sulfo or sulfato and, with the exception of methyl, is uninterrupted or
J.pterrupted by oxygen; or Y is phenyl or napht hyl , where the phenyl and-
napht hyl radicals can be substituted by [err] [err] [err] hal ogen, carboxyl
or sulfo or by one of the fibre-reactive groups of the forrmulae (2a) to’
(2g), in particular of the formulae (2a)sto (2d); or Y.is an anthraquinone
radi cal of the forrmula [err] in which case, for [err], the definitions and
preferences indicated above for [err] apply. Y here is preferably hydrogen
or [err] which is unsubstituted or substituted by hydroxyl, sulfo or
sulfato and, with the exception of nethyl, is uninterrupted or is

|nterrupt%ng%‘oxygen or is an anthraquinone radical of the fornula (3);
or S - '

Ex. Vl . h . . B]_.

. —HN, |
’ e
HO5S CH;
—HN
4 i::[::::L\ -(CHy)s-
HO4S” OCH,4
—NH SOsH
——NH SOH
6 KI (CHs:
CHg
——NH SO
7 Q -(CHy)g-
© “OCH;,
——NH SOzH
3 | U (CHe-
HO,S

HO,S CH,



_is sulfo-substituted naphthyl; or is phenyl which can be substi t ut ed by _
- [err] [err] halogen or sulfo'or by a fibre-reactive radical of the formula

= (2a), (2b), (2c) or (2d), where Wis a group of the formula -CONH, Ris

hydrogen, R is preferably hydrogen and [err] is sulfato or chlorine. O
particular interest for Y are the corresgandi ng phenyl radicals. _
Particularly preferred anthraqui none dyes of the formula (1) i'n which mis"’
the number 1 are those in which [err] and R4 are hydrogen or [err],
especi all'y hydrogen, R5 is hydrogen or is [err] which is unsubstituted or
is substituted by hydroxyl, sulfo or sulfato and, wth the exception of

met hyl, is unint er‘("_l'upt ed or is-interrupted by oxygen, and in particular is
hydrogen or [err] ¥Saldstituted or substituted by hydroxyl and,
with the exgeption of thyl, is unlnterrupted or |nterrupted by oxgyen
and i's preferably hydeQg “Ho)g- _
"HO :
35 "OCH,
—NH ' ' ' -
N \Q ' s
' SOzH : E
—NH | - ;
12 D\ © CH)s
HO,S SO;H
SOgH
13 —NH -(CHy)s-
SOzH
——NH
© SOgH

SOgH
| — NH



r[err] is [err] whichis unlnterrupted or is interrupted by oxygen or is a
Eﬂnethylene cycl ohexyl ene radical, cycl ohexyl ene- net hyl ene radi cal- -8- .
: cyclohexylene met hyl ene- cyclohexylene radi cal which is unsubstltuted or is

- substituted in the cycl ohexyl ene ring by [err] or'is a

net hyl ene- phenyl ene- met-hyl ene radi cal 9 s unsubstltuted or is .
substituted in the phenylene ring by [err? [err] hal ogen or sulfo, B2 is
phenyl ene which is unsubstituted or is substituted by [err], [err], hal ogen
or sulfo, and Y is hydrogen or is [err] mhlch IS unsubstltuted or is
substituted by hydroxyl 'sul§@”4 _

.‘«3%9€'
| " SOgH ' - :
17 ——NH ' o
Tt
SOgH
~—NH
18 '
'(CHﬂ6-
SO,-CH,CH,-0SO,H
SOgH
—NH
19
- -(CHy)s-
SO,-CH=CH,
SOgH .
—NH
20
-(CHy)s-
§0,-CH,CH,-0SOzH
SO,H
——NH
21
-(CHy)-

SO,-CH=CH,



. or sulfato and, with the exception of nmethyl, is uni nterrupted or-i-s

* .interrupted by oxygen; or.is an anthraquinone radical of the fornul a (3)

" or is sulfo-substituted naphthyl; or i.s phenyl which can be substituted by _
[err] [err] hal ogen or sulfo or by afibre-reactive radical of the fornulae .-
(2a), (2b), (2c) or (2d), where Wis a grRup of the formula -CONH, Ris
“hydrogen-and [err] is sulfato or chl orine. "Of parti-cul ar interest inthis
context are ant hraqui none dyes in which [err] is C2- Coal kyI ene and B2 is
sul f o-substituted phenylene. R is pref erably hydrogen Preferred

“ant hr aqui none dyes of d e fornula (1) in which mis the nunber 0 are those '.

in which Yis phen napht hyl which is unsubstituted or is substituted

by [err], _[e_rr]‘ Iogen carboxyl or sulfo, where the phe'n'y-l and ]

22 .  «(CHyg- |
C-NH-(CH,),-S0; (CH2)2-0803H S

24 -(CHy)g-

23 Q (CHy,-
c NH- (CH2)2-SOZ-CH-CH2 '

_CNH-{CHy), SO, (CH2)2-0803H

= \Q -(CHy)¢-

C NH-(CHa)z-SOZ-CH-CHz

26 ©\ «(CHy)g-

HN — c — CH-CH,-Br

Br



napht hyl radicals contain at least one of the fibre-reactive groups of ‘the
formulae (2a) and (2b). Particularly preferred ant hr aqui none dyes’ of . ‘the-
fofmula (1) in which mis the nunber 0 are those in which [err] are
hydrogen or [err] especially hydrogen, [err] is. hydrogen or is [err] which
is unsubstituted or-is substituted by hygyoxyl, sulfo or sulfato and, with

t he exception of nethyl, is uni nterrupte or'is interrupted by oxygen,
especi ally hydrogen or [err] whi ch i's unsubstituted or is substituted by
hydroxyl and, with the exception of methyl, is unlnterrupted or is

i nterrupted by oxygengqgnd i s preferably hydrogen [err] is [err] which.is
uni nterrupted or is inté@rrupted by oxygen; or is a nethylene cyclohexylene
-radi cal, cycl ohenyl e e-nethylene radi cal or

cyclohexylene-neth I-yclohexylene radi cal which is unsubstltuted or is

substitutedin - aﬂlﬁy
HN —C — c_CH2
ll
SOgH
—NH
28 | B ' : -(CHyp)s-
HN—-f CH-CH,-Br
g Br
SOgH
—NH
29 _ -(CHys-
HN — C — C=CH,
II l
Br
30 -NH-CH;CH,-SO;H ~(CHys-
31 'T’Cﬂza‘l'z‘SOsH | ~(CHy)s-
CH;
32 -NH, ' . ~-(CHy)g-
33 -NH-CHzCHz-OH : -(CHy)g-
34  -N-CH,CH,-OH ' | ~(CH,)¢-



t he cyclbhexylene rihg by [err] or is a nethylene-pheny{éne-hethylene"

. cradical which is unsubstituted or is substituted inthe =~ -9 - phenylene.-

ring by [err] hal ogen or sulfo, B2 is phenylene which i's unsubstituted or
is substituted by [err] -hal ogen or sulfo, and Y is phenyl which is = '
unsubstituted or is substituted by [err] d;al ogen or sulfo, the phenyl
radi cal containing at |east one of the 'f% re-reactive .groups of the
formul ae (2a) and (2b). O particular interest in this context are
ant hr aqui none dyes in which [err] is C2-C6al kylene and B2 is

sul fo- subs%tut ed é)hen | ene. ' ' '

CH3 _ . ' o . °(C_H7)6'.
36 -NH—CHchz—O-CHZCHz-OH o . -(CHps-
37 -II\I-CHZCHZ-OH | | . {(CHyg

CH,CH,-OH

. O NH, .
» QOO

O HN=CH,CHsCHz-NH—

® SOH .
39 Crig -(CHys-

o HN——-—CH2 c— — CHy— NH—
|

CHs

40 Jij | -(CHy)2-0-(CHp)2-O-(CHy)p-
HO,S
—HN

41 j@ | -(CH,)o-O-(CH,),-O~(CH,)o-
HO3S CH3 .
—HN -

a2 jil | (CH,)y-0-(CHy),-O~(CHy),-
HO5S™ OCH;
—NH

| SO,H
43 U | ~(CH,);-0-(CHy) O-(CH)y



~The present iinvention additionally provides a.process for the preparation.
of ant hraqui none dyes of the fornula (1), which conprises reacting wth one,
anot her conpounds of the fornulae [err] cyanuric fluoride or cyanuric :
chloride and, if desired, a conpound. of the forrmula [err] with or without a. -
subsequent conversion reaction, the def4i nitions and preferences indicated
above applying for [err] Si nce the indfvidual ‘process steps i ndi cat ed” above
can be carried out in a variety of sequences, and in some cases even

sinul taneously, there is a variety of possible process variants. The
reaction is generally carried out stepwise in succession, with the sequence
of the single reactions between the individual reaction conponents

dependi ng. advan%ageously q&DQPe partlcular .condi ti ons.

\@ . -(CH2)2-O-(CH7)2-O“ (CHZ)Z'

03H IR

~(CHy),-O-(CHy)»-0-(CH)z-

OCHs - A |

U -(CHy);-O<(CHy)7-O-(CHlg)y
HOS -

SOaH |

ﬁ -(CH7)2°O'(CHﬁ2'O'(C[-IZ)2'.'

HOGS |

SOgH

U (CHy),-O-(CH,),-0-(CHy)y-
HOaS OCH3 .
QL e



i For- exanple in order to prepare ant hraqui none dyes: of ‘the fornula (1) in

!-which mis the nunber 0; a conmpound of the formula (5) is- reacted with

" Cyanuric quorlde or .cyanuric chl oride and the resulting product is then
subj ected to a condensation reaction with the - 10- conpound of the
-formula (4). A process variant for preparinhg anthraqui none dyes of the
formula (1) in which mis the nunber 1 co Fising reacting a conpound of
the formula (5) with cyanuric fluoride or cyanuric chlorlde then.reacting
the resulting product with the compound of the formula (6), subj ecting that
product to a condensa1|§§u;eact|on with cyanuric fluoride or- cyanuric '
chloride and then subjecting the resultlng product to a condensatlon .
reaction with the

51 —NH o
| -(CHz)z-O-(CH,)z-o-(cnz)z.
| SO:,'H -' | - |
| | OO -(CHy),-0-(CH,),-0-(CH,),-
SOzH
o ' SOgH |
53 — .
‘ ' ~(CHy),-0-(CHy),-0-(CH,),-
SOH | |
|  SO3H
54 —NH
OO -(CHy);-0-(CH,),-0-(CH,),-
55 —NH
_ O O : - (CHZ)Z-O'(CI'Iﬂz'O-(CHz)z-
HO4S NS04H |
SO,H
——NH
56
'(CHZ)Z'O'(Cfiz)z-O-(CHy)z-



- conmpound of the forrmula (4). A further process varlant for preparlng - _
-~ ant hraqui none dyes of the fornmula (1) in which mis the nunber ‘1 conpri ses
- reacting a conpound of the formula (6) with cyanuric fluoride or.cyanuric
chloride and then subjecting the resulting product to a condensation .
reaction with the conpound of the fornulé (4). The product thus obtained is
~then reacted with the product fromthe condensatlon of the compound of the
“formula (5) and cyanuric fluoride or cyanuric chloride. In addition, as
conversion reactions, elimnation reactions can. be appended to the. '

synt hesi s. For exanpqu)ﬁnthraqU|none dyes of the formil a (1) which contain
_sulfatoethylsulfqmyl r)adi cals or [err]- dlhaloproplonylanlno radi cal s .can be
treated with a base, A exanpl e sodlun1hydrOX|de i'n which case the -

cal s are converted t di cal s or
the [err]-di hal oprop g] § 8d|C&|S are c 3&#2 (Cﬁ%
[err]-hal oacryl oyl am no ra Pe HS .

sogﬁ e :_,.. - L |
\1::j::] | -(CHpyO-(CHyO-CHYy
SOa'CHzCHa'OSO3H ' . |
SOH | |
\@ ~(CHy);2-O-(CHy),-O-(CHyp),-
SO,CH=CH, |

SOgH

@ ~(CHy),-0-(CHy),-O~(CHy),-
G-NH-(CHy);-80,-(CH,)-OSOH

O

SOgH

\Q  «(CHp),-0-(CH,),-0-(CHy),-
c- NH-(CHZ)Z-SOZ-CH_CHZ -



. -In.principle, the anthraquinone dyes of the fornula (1) can be prepared -

. .starting fromprecursors or internediates of dyes which contain
fibre-reactive radicals, or these fibre-reactive radicals are introduced
into internediates suitable for this purpose which have the character of -
dyes. The conpounds of the fornmulae (4),,(5) and (6) are known or can be
obt ai ned ‘i n anal ogy to known conpounds.” 9he i ndivi dual condensation
reactions take place, for. exanple, in accordance with processes.which are
known per se, generally in aqueous solution at. a tenperature of, for
exanple, fromQ to [e @ in particular fromO to [err], and at a pH of,.
for exanple, from4 tp 10. The dyes of the formula (1) according to the
invention are—eNHher g the formof their free _

o . | (CHYyO(CHYOCHYy

7 C - NH-{CHy)y'SOp{CHy)0SOH .

SO,H
63 3 “(CH,)y-0-(CHy),-O-(CHy)y-

/ C - NH'(CHa)z‘SOz‘CH=CH2

10)
SOgH
—— NH
64 , ~(CHp),-0-(CHy),-O-(CHy),-
HN — C — CH-CH,-Br
|
Q Br
SOgH
— NH
65 ~(CHp)y-O-(CHy)o-0-(CH,),-
| HN—C —C=CH,
|
O Br
SOaH
— NH
66 : ~(CHy);-0-(CHy)»-0O-(CHy),-

HN —- C — CH-CH,-Br

1

O Br



~acid or, preferably, as the salts thereof. Exanples of suitable salts are
t he alkall metal , alkaline earth metal or ammoniumsalts or the salts of an
or gani ¢ am ne. Exanples are the sodium |ithium potassium or ammoni um
salts or the salt of nono-, di- or triethanol amine. The dyes according to
the invention are suitable for the dyei and printi-ng of a very w de .
variety of materials, such as hydroxyl-¢€ontaining-or nitrogen-containing
fibre materials. Exanplés are silk, leather, wool, polyam de fibres and
_pol yurethanes, and, in particular, cellulose contalnlng fibre material s of
al | kinds. Exanples ofq qych cel lul ose-containing fibre materials are the
natural cellulose fib e% such as cotton, linen and henp, and al so pulp and
regenerated celdmnjosel The dyes- according to the invention are al so

sui tabl e for dyeing Ari nting hydroxyl -containing fibres present in blend
fabrics, fadr exarrplnds of cotton with p(IEH@)g{(MCHy)mGCIdf)TpoI yam de
fibres. The dyes ac Sedf ng to the i nvention-

HN—C — c-cx-l2

68 -NH-CH2¢H;-SO3H' I -(cHz)z-o'-(CHy)z-G(CIiz)z-
6 FomaHsoH -(CHO-(CH) O-(CHy)y
CH, |
70 -NHz | - * ~(CHyp)y-0-(CHy)5-0-(CHy)y-
71 -NH-CH,CH,-OH h —(cﬁz)z-o-(CH»z?O-(CH»z-
72 -T—CHzCHz-OH -(CH»z-a(cnaz-O-kCH2>z-
CH;
73 -NH-CH,CH,-OCH; o -(CH,_)Z-O;(CH'7)2°0-(CH2)_2'
74 -NH-CH,CH,-O-CH,CH,-OH -(CHy),-O-(CH,),-O-(CHy)o-
75 -N-CH;CH,-OH | ~(CHy),-0-(CHy),-0-(CHy)o-
CH,CH,-OH
O NH,

76 0‘@ ~(CHy);-0~(CHy),-0-(CHy )y

O HN - CH,CH5CHz- NH—



-ar'e . part| cuI arly swtabl e for the dyeing or printing of _

cel | ul ose-contai ning. fi bre-materials. In addition, t'hey can be used to dye
or print natural or synthetic polyamde fibre materials, especially wool or -
synthetic polyamde fibre materials. The dyes according to the invention-
can be applied to the fibre materials ang fixed on the-fibre in various
ways, in particular in the formof aquedus dye solutions and print pastes..
They are suitable not only for the exhaust nethod but also for dyeing by
t he paddi ng method, in accordance with which the fabric is inpregnated with
agqueous dye sol uti gns ,wln ch may or may not contain salt, and the dyes are
fixed after alkaliygtre tzn% in the presence of al kall with or wthout
the action of A4y I"partlcul arly suitable for t he col d pad-batch.
process, -abko ch theg,dye toget her -(GHJ-OHEHR) k@I (CH,3,- appl i ed to

t he padder and Hequent | y flxea by storage for several hours at room

t enper at ur e: Afterofllif&t-erHgt-ﬁe-Gblg—rwk—er prints are rinsed tharoughly
~with col.d and hot water, vvlth [_| wi thout the addition of a dispersant which
al so pronotes the diffusion of “the unflxed :

—NH. | K l 3
78 | | CH;—C——CH,—

HO.S ™ o ' o l

]
79 jij\ o CH; o : CH, —
| |
IBe! '
80 | CH;—C—CH,—
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portions. The dyes accordlng to the invention. are dlStIhQUIShed by hlgh |
‘reactivity, good fixation capacity and a very good buil dup capaC|ty They

: . camtherefore be-Used by the exhaust dyeing nmethod:-at |ow dyeing

t enper at ur es and- reqU|re only short steaming times in the pad- st eam net hod.

The degrees of.- fixation are hi gh, and tipg unfi xed portions are. easy to wash -

off, the difference between the degree of exhaustion and the degree of
fixation being remarkably small, i.e. the | oss on soaping being very | ow.
The dyes according to the invention are also particularly suitable for
printing, especially-on cotton but also for printing nitr n- cont ai ni ng
fibres, for exaﬂphﬁimool gbdpr ‘bl end fabrics mhlch |nclﬁﬁg -12-
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wool or silk. The dyeings and prints produced using the dyes acCording to

““ thé invention have a hi gh col our strength and a high fibre-dye bond

stability not only in the acid but also in the akaline range, and al so have .
good light fastness and very good wet fastness properties, such as wash,
water, salt water, cross-dyeing .and persggiration fastness properties, and
al so good fastness to pleating, to hot pressing and to rubbing. The '
~exanples which follow are intended to illustrate the invention. The .

tenperatures are indicated in degrees Celsius, parts are parts by weight,
and the percentages ar%KpM wei ght, unl ess noted ot herw se. rts by weight
relate to parts by vol me as.the kilogramto the litre. Ex e 1: 19 parts
of cyanuric chloride agle stixred vigorously into 50 parts water, with

the additigmn of—aHxe ONZ ) and 5 parts of dLsgde@AﬁHn ' pasphate,-
at a tenperature of gutral solution of 17 parts qf o
2- am nobenzenesul f onRaygef ¥ 170 ' CﬁI
_ SOgH .. - I be -
90 ——NH O‘ - — CH; T CHy—
| CH, o
SOsH : ’
. SOgH (l:H3 |
—— NH--
T
CH;
SOzH
SOzH | Tﬂa
92 ——A“F]!III!!'IL\ . CH; T CH,—
. SOaH ' CH3
. SOgH ICHS
> 0 e
HO,S -
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parts of water is added dropwi se. During this addition, the pHis kept
.constant at a value of 4.5.by adding sodi um hydroxi de solutlon After the
~end of reaction, a‘solution of 19 parts of 2;4- di ami nobenzenesul foni ¢ aci d
~in 190 parts of water, which is rendered neutral with sodi um hydr oxi de
solution, is added dropmﬁse,-mﬁth the pH_hging held constant at a value of
7 by addition of sodium hydroxide sol ution. Wen starting naterial can no
| onger be detected by thin-layer chromatography, the solution is added
dropwi se to a suspension of 19 parts of cyanuric chloride in 50 parts of
wat er whi ch has been cooled to a tenperature of :[err] and i's buffered with
5 parts of dlsodlun1hyd§§g$n phosphate, the pH being held at a value of 7
by addition of sodjum-h oxi de -solution until condensation ¢g,conplete. To
the solution thus ed i s added, dropw se, a further solrtlon'of 38
parts of 1-egi no4-(3- npropyl)anthraqU|none 2-sul fonic acld, di'ssolved
wWth 4 parts of |ithilyg kdr oxi de monohydrate in. 380‘ﬁﬁﬁr§‘d@—mateﬂé-aL a
- rate such that the pH does #0p-CéiCHged a val ue of 10. Subsequkntly, the pH

IS nalntalned at a val ue of 9.5 unt|I t he end of ' . CH
. o 3
'SOH
——NH TE%
96 .‘ - | | '
| _ . CH,— f CH,—
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t the reaction. Followi ng neutralization, the sodlun1chlor|de formed is

... renoved by di-al ysi s and t he dye solutlon is concentrated by evaporation in
“ vacuo. "A dye is obtained whichin the formof the free acid.corresponds to
t he conmpound of the fornula - 13 - [err] the addition of a wetting agent.
and 5 parts of disodi um hydrogen phosphatig- at a tenperature of [err]. A .
neutral solution of 19 parts of 2, 4-di ani nobenzenesul fonic acid in 190
parts of water is added dropwi se. During this addition the pHis kept
constant at. a value of 4.5 by addition of sodi.um hydroxide solution. The
resultlng solution is aﬂﬁ;ﬂ dropwi se.to a solution of 38 parts of

1- am no- 4-( 3- anlq&gropyl)anthraqU|none 2- sulfonlc o be
100 IR CH; ]': —CH,—
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T e penget

‘acid, di ssol ved W|th 4 parts-of lithium hydrOX| de rmnohydrate |n 380 parts :
“of Wwater, at a rate such that” the pH does not exceed .a value of 10. The pH -
is"s"ubsequently kept at ‘a value of 9.5 until the end of the reaction
‘(solution 1). 19 parts of cyanuric chloride are stirred vigorously into 50
parts of water, with the addition of a watting agent and 5 parts of

di sodi.um hydrogen phosphate, .at a tenperature of -[err]. A neutral soluti on
of 17 parts of 2-ami nobenzenesulfonic acid in 170 parts -of water is added.

- -During this addition, the:pH is held constant at a value of 4.5 by addition

of sodi um hydr oxi de solsnsHon -The solution 1 obtainable as jndicated above
is added dropwise to this solution at a rate such that the 3does not-

exceed a val ue of" P pH i's then held.at a value of 7 un{il the end of
ghloride forned is removed dJ_ﬁ,L@S_l_L@:ﬁj t he dye
by evaporation in vacuo. A bt ai n"ed whi ch

the reacti Bs The so
solution is concentrs
inthe formof the fre& acid corresponds to the conpound of t he fornula
[err] . CH
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The dye of the fornhla (102) dyes cotton and mool in blue shades. -14- ,
Exanpl es 3 to 305: Fol | owi ng the procedure of Exanple 1 or of Exanple 2 but
using i nstead of 17 parts of 2-am nobenzenesul fonic acid, -an equi nol ar
quantity of an amine of the fornula [err], and instead of BB'parts of

1- am no- 4- ( 3- am nopr opyl ) ant-hr aqui none- gzsulfonic acid, an equi mol ar
quantity of an anthraqui none conpound of the fornula [err] glves t he - dyes
indicated in Table 1 beIOM/of t he general formula {err] .
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Lrespectlvery, wher e [err] and [err] are in each case defined’ as-indi cated -
in Table 1 bel ow.. The dyes indicated in Table 1 dye cotton and mnol_in bl ue

_ shades. - 15 - [err] Table 1 16 [err]
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-63 - [err] -64 - [err] [err] gives anal ogous dyes which dye cotton and
wool in blue shades. Follow ng the procedure indicated in one of Exanples 1
to 305 but using, instead of 19 parts of 2, 4-di am nobenzenesul fonic acid,
an equi nol ar quantity of -52-
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2, 5-di am nobenzenesul fonic acid, 2,4-di am nobenzene-1, 5-di sul fonic acid or
2, 5-di am nobenzene-1, 4-di sul fonic acid gives anal ogous dyes which dye
cotton and wool in blue shades. Exanple 306: By a procedure simlar to that
indicated in Exanple 2, the dye of the &8 rnul a -65 - [err] can be
obt ai ned. The dye of the formula (105) dyes cotton and wool in blue shades.
Exanpl e 307: 13 parts of cyanuric fluoride are added dropwi se at a

tenperature of [err] to

sch - |
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a solution of 17 parts of 2-am nobenzenesulfonic acid in 250 parts of

wat er, whi ch has been rendered neutral w th sodi um hydroxi de sol uti on and
is buffered with 5 parts of disodi um hydrogen phosphate. During this
dropwi se addition, the pHis held constany at a value of 7 by addition of
sodi um hydroxi de solution. After the end of the reaction, a solution of 19
parts of 2, 4-di am nobenzenesulfonic acid in 150 parts of water, rendered
neutral w th sodi um hydroxi de solution, is added dropw se, the pH being
hel d constant at a val u8ogd 7 by addition of sodi um hydroxide sol ution.
When starting materi al ‘an no I onger be detected by thin-layer

chronatogrgg Y. 13 anuric fluoride are added dropw se, the pH
bei ng hel d a val ug .y idi ti on of sod h id olution. To the
P 28

sol ution 't hus obtai ng dropwi se a fur GHoss parts of
1- am no- 4- ( 3- am nopr opWyantaraqui none- 2-sul fonic acid, dissolved with 4
parts of |ithium hydroxi de nonohydrate in 380 parts of water, at a rate
such that the pH does ng%héxceed a value of 10. The pHis subsequently hel d
at a value of 9.5 until end of the
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reaction. Follow ng neutralization, the sodiumchloride fornmed is renoved
by dialysis and the dye solution is concentrated by evaporation in vacuo. A
dye is obtained which in the formof the free acid corresponds to the
conpound of the formula [err] The dye of5the fornula (106) dyes cotton and
wool in blue shades. - 66- Exanple 308: 13 parts of cyanuric fluoride
are added dropwi se at a tenperature of [err] to a solution of 19 parts of

2, 4- di am nobenzenesul fonic acid .in 150 parts of water, which has been
rendered neutral w thsegdi um hydroxi de solution and is buffered with 5
parts of disodiugghyddogen phosphate. During this dropw se addition, the pH
is held constant a
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value of 5 by addition of sodium hydroxide solution. After the end of the
reaction, the resulting solution is added dropwi se to a solution of 38
parts of 1-am no-4-(3-am nopropyl)anthraqui none-2-sulfonic acid, dissolved
with 4 parts of Iithium hydroxide nonohygyate in 380 parts of water, at a |
rate such that the pH does not exceed a value of 9. The pH is subsequently
held at a value of 8.5 until the end of the reaction (solution 1). 13 parts
of cyanuric fluoride are added dropwi se at a tenperature of [err] to a
solution of 17 parts ofg4yam nobenzenesul fonic acid in 250 parts of water,
whi ch has been rendered heutral w th sodi um hydroxide solution and is
buffered with 5Nk di sodi um hydr ogen phosphate. During this dropw se
addi tion, e pHis constant at a value of 7 by addition of sodium
hydr oxi de %61 uti on. ol uti on 1 obt ai nabl e(GHJAHCHYe®-(Bdns i s
subsequent |y added i se at a rate such that the pH does not exceed a
value of 7. The pH is then held at the value of 7 by adding sodi um

hydr oxi de sol uti on.oy(fé’?'”'ﬂ%)aéﬁgz‘@“ﬁdﬁsosl*
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gBr



reaction, the sodiumchloride formed is renoved by dialysis and the dye
solution is concentrated by evaporation in vacuo. A dye is obtained which
inthe forma free acid corresponds to the conpound of the fornula The dye
of the formula (107) dyes cotton and-wool in blue shades. Follow ng the
procedure of Exanple 307 or of Exanple 308 but using, instead of 17 parts
of 2-am nobenzenesul fonic acid, an equinolar quantity of an am ne of the
formula [err] and, instead of 38 parts of

1- am no- 4- ( 3- am nopr opyl ) ant hr aqui none- 2-sul foni ¢ acid, an equi nol ar
quantity of an ant @i none conpound of the fornula (103), where [err] and
[err] are in each cphse as defined in Exanples 3 to 305 of Table 1, gives

dyes of th r (CH 7)3_0_((31-17)4-0-(0'12)3.
257

HN—C— C"CHZ

g

CH,CH,-SOsH —((3112)3-()“((3512)47()'((3f12)3’
258 -NH-Chjily-
N CH: CI’l SO3H -(CHz)g-O‘(CHz)4-0'(CH2)3‘
259 -N-CHlte"
CH,
-(CH2)3-O-(CH»4~0‘(CHz)3‘
- 260 -NH; .
CH,-OH -(CHg)g-O«(CHm-O-(Cﬁz)s'
261 -NH-CHyCHy-
I -0-(CHys-
(CH,)3-0-(CH4O (
_N-CH,CH,-OH _
262
CH;3
CH,CH,-OCH; -(CH2)3-0-(CH7)4~0-(CH7)3-
263 -NH-CHalrly _
' ' -O-(CHp)s-
-(CH7)3-0-(CH?)4 O-(
CH,CH,-OH
264 _NH-CH,CH,-O-CEly
| . (CHy)s-
{Cﬂﬁh4){CEQM£)(
_N-CH,CH,-OH
265 -N-CH(Ha
|
‘ .
CH,CH,-OH

SOsH . L CH‘),)S'O_(CH')) 4-0-(CH2)3'
- O‘O -

O HN- CH20H20H2 NH-—



67 - fornmula [err]

i n bl ue shades.

respectively,

Anal ogous dyes are obtai ned using,

in which [err] and [err] are in each
case as defined in Exanples 3 to 305 of Table 1, and which dye cotton and

" wool
of 2, 4-di am nobenzenesul fonic acid, an -6g

i nstead of 19 parts

ui nol ar quantity of

2, 5- dlanlnobenzenesulfonlc acid, 2, 4-di am nobenzene-1, 5-disulfonic acid or

2, 5-di am nobenzene-1, 4- dISU|f0nIC aC|d Exanpl € 309: Follomﬁng t he
the dye of the formula [err] can be

procedure i ndi cated in Exanpl e 308,
obt ai ned. The dye o th@4fornula (109) dyes cotton and wool

in blue shades.

SOgH
267 O‘O CHy -(CH,)3-0~(CHy)-0-(CHy)5-
O HN——CH,- cl; CHy— NH—
CHj
—HN '
268 :Q\ | «CHy)s-
HO5S CHy
_ - —HN
269 \l/:)\ ~(CH,)s-
HOas OCHs
— N SOgH
270 \\1::::]// -(CHy)s-
——NH SO4H
2 KI s
CHg
——NH 303H
272 \(I -(CHy)s-
OCHj
—NH SO4H
» X
HO4S
—NH SO4H
HO4S CH



Exanpl e 310: 19 parts of cyanuric chloride are stirred vigorously into 50
parts of water, -68 - with the addition of a wetting agent and 5 parts
of di sodi um hydrogen phosphate, at a tenperature of [err]. A neutral
solution of 32 parts of a conpound of thggfornula [err] 38 parts of

1- am no- 4- ( 3- am nopr opyl ) ant hr aqui none- 2-Sul fonic acid, dissolved with 4
parts of | ithi um hydroxi de nonohydrate in 380 parts of water, is added
dropwi se at a rate such that the pH does not exceed a val ue of 10. The pH
i s subsequently held at a value of 9.5 until the end of the reaction. The
dye is preC|p|tated by addition of sodiumchloride, filtered off, washed

wi th aqueous sotioMich i de %@#ﬂtlon and dried. A dye is obtalned
-(CHy);-
HC@S
276 \©\  (CHys
SOgH -
. ——NH _ ' .
277 D\ . ~(CHyps-
HO5S SOgH
SOgH ' :
278 -(CHp)s-
soan
279 -(CHp)s-
SOgH
SO,H

—— NH ' o
280 -(CHp)s~

SOgH



which in the formof the free acid corresponds to the conpound of the
formula ONH2 [err] The dye of the fornula (111) dyes cotton and wool in
bl ue shades. Exanples 311 to 344: Follow ng the procedure of Exanple 310
but using, instead of 32 parts of a conggund of the formula (110), an
equi nol ar quantity of an amne of the formula [err], and, instead of 38
parts of 1-am no-4-(3-am nopropyl)anthraqui none-2-sulfonic acid, an

equi nol ar quantity of an ant hraqui none conpound of the fornula - 69 -
SOzH
SO @Y s
SOgH
SOzH
282 —NH CO -(CHp)s-
SO,H
SOgH
—NH
283 ~(CHp)s-
S0,-CH,CH,-0S0,H
SOgH
—NH
284 -(CHy)5-
S0,-CH=CH,
SOgH
——NH
285 -(CHy)s-
SOZ'CHchz'OSOSH
SOgH
——NH
- 286 -(CHy)s-

SOa'CH=C H2



[err] gives the dyes indicated in Table 2 bel ow of the general fornula
[err] in which [err] and [err] are in each case as defined in Table 2
bel ow. The dyes indicated in Table 2 dye cotton and wool in blue shades.
Table 2 [err] .-70- [err] -61 -

SOgH
—NH

287 ' ) -(CH2)3-
ﬁ-NH-(CHZ)z-soz-(CHz)z-osoaH

SOgH
— NH
288 -(CH,)s-
ﬁ - NH'(CHz)z'SOZ'CH=CH2
(8]
SOgH
—NH
289 -(CH,)s-
o / C- NH-(CHZ)Z-SOZ-(CH?)Z-OSOSH
SOgH
—NH
290 ~(CHy)s-
o7 C -NH-(CHp);SO,CH=CH,
SOgH
~— NH
21 -(CHy)s-

HN — C — CH-CHy-Br

B8r



-71 - Jerr] -72 - Jerr] - 73 -

-62 -
SOgH
— NH
292 -(CH,);-
| | HN — C —C=CH,
1.
O Br
SOgH
—NH
293 | . «CHps
HN — C' — CH-CH,-Br
O Br
SOgH
—NH _
294 - -(CH,);-
HN — C —C=CH,
||
O Br
295 -NH-CH,CH,-SO:H -(CHy)s-
206 -N-CH,CH,-SO;H o -(CHy)s-
CHj
297 -NH, ' -(CHy)s-
298 -NH-CH,CH,-OH -(CHp)s-
299 -N-CH,CH,-OH -  «(CHy)s-

" CH,



[err] -74- [err] -75 - Jerr]

-63 -
300 -NH-CH,CHyOCH; (CHy)s-
301 -NH-CH,CH,-O-CH,CH;-OH -(CHp)s-
302 -N-CH,CH,-OH | ~(CHy)s-
CH,CH,-OH
O NH,

SOgH

0 o -

O  HN — CH,CH5CHz- NH—

O NH,
SOgH

304 cHs ' ~«(CHpks- |

O HN——CHy c': — CHy— NH—
CHg

: —NH
HOzS .

Following the procedure of Example 1 but using
instead of 38 parts of 1-amino-4-(3-aminopropyl)anthraquinone-2-sulfonic acid, an
equimolar quantity of an anthraquinone compound of the formula

O NH,
oo '

O  HN— CHyCH,CHy NH

CH,CH,0H



-76 - [err] Followi ng the procedure of Exanple 310 but using, instead of 38
parts of 1-am no-4-(3-am nopropyl)anthraqui none-2-sulfonic acid, an

eqi nol ar quantity of an anthraqui none conpound of the fornula [err] gives
anal ogous dyes which dye cotton and wool_g4n bl ue shades. Exanple 345: 13
parts of cyanuric fluoride are added dropW| se at a terrperature of [err] to
-77 -

SOgH

L ,

CH,CHy- NH

CH,CH,OH

| SO3H.

HN —— CHy— CH,— CH— NH,

CoHs

OH
gives analogous dyes which dye cotton and wool in blue shades.

Following the procedure indicated in one of Examples 1 to 305 but using, instead of 19
parts of 2,4-diaminobenzenesulfonic acid, an equimolar quantity of
2,5-diaminobenzenesulfonic acid,

2,4-diaminobenzene-1,5-disulfonic acid or

2,5-diaminobenzene-1,4-disulfonic acid .

gives analogous dyes which dye cotton and wool in blue shades.

Example 306: By a procedurc similar to that indicated in Example 2, the dye of the
formula



a solution of 32 parts of a conmpound of the fornmula SO3H H2N [err] in 320
parts of water, which has been rendered neutral w th sodi um hydroxi de
solution and is buffered with 5 parts of disodi um hydrogen phosphate.
During this dropw se addition, the pH isgReld constant at a value of 7 by
addi ti on of sodi um hydroxide solution. After the end of the reaction, a
solution of 38 parts of 1-am no-4-(3-am nopropyl)anthraqui none-2-sul fonic
acid, dissolved with 4 parts of |ithium hydroxi de nonohydrate in 380 parts
of water, is added dﬁggmnse at a rate such that the pH does not exceed a -
val ue of 10. TheypH s sggnguently held at a value of 9.5 until the end of

the reacti -ng@ pPeci pi t at elClby addition of sali um chl ori de,
| e

filtered of M th aqueous sh(‘)g\ul\m chl ori de sol uyj\(l)\ln and (;Igdaﬂc(lOﬂ) dye

i s obtai ned Whi cif”i NYT he N
O HN — CH,CHsCHz~ NH—y, )—NHQ-NHJ\\N ,‘h—m-@

SOH

éan be obtained. The dye'o_f the for_mula (105) dyes cotton and wool in blue shades.

- Example 307: 13 parts of cyanuric fluoride are added dropwise at a temperature of 0°C to
a solution of 17 parts of 2-aminobenzenesulfonic acid in 250 parts of water, which has
been rendered neutral with sodinm hydroxide solution and is buffered with 5 parts of
disodium hydrogen phosphate. During this dropwise addition, the pH is held constant at a
value of 7 by addition of sodium hydroxide solution. After the end of the reaction, a
solution of 19 parts of 2,4-diaminobenzenesulfonic acid in 150 parts of water, rendered
neutral with sodium hydroxide solution, is added dropwise, the pH being held constant at a
value of 7 by addition of sodium hydroxide solution. When starting material can no longer
be detected by thin-layer chromatography, 13 parts of cyanuric fluoride are added
dropwise, the pH being held at a value of 7 by addition of sodium hydroxide solution.

To the solution thus obtained is added dropwise a further solution of 38 parts of
1-amino-4-(3-aminopropyl)anthraquinone-2-sulfonic acid, dissolved with 4 parts of
lithium hydroxide monohydrate in 380 parts of water, at a rate such that the pH does not
exceed a value of 10. The pH is subsequently held at a value of 9.5 until the end of the
reaction. Following neutralization, the sodium chloride formed is removed by dialysis and
the dye solution is concentrated by evaporation in vacuo. A dye is obtained which in the
form of the free acid corresponds to the compound of the formula

F F
O‘O )\ NJ\N SO3H
O HN—CH,CHzCHg~ NH—l\ )—Nl—@ NHJ\\NI N (106).

HO,S

SOgH

The dye of the formula (106) dyes cotton and wool in blue shades.



formof the free acid corresponds to the conpound of the formula [err]
[err] The dye of the fornula (113) dyes cotton and wool in blue shades.

Fol Il owi ng the procedure of Exanple 345 but using, instead of 32 parts of a
conpound of the formula (110), an equi ngygar quantity of an am ne of the
formula [err], and, instead of 38 parts of

1- am no- 4- ( 3- am nopr opyl ) ant hr aqui none- 2-sul foni ¢ acid, an equi nol ar
guantity of an anthraqui none conpound of the forrmula (103) in which [err]

and [err] gﬁ%@%g%q@ a3 8f Epanfift kGHAL o THANPArBHwE be & Rifbfarie oF5E 5o 2

gi ves dye [ ener a rmul a - -
a solution of 19 parts of 2,4-diaminobenzenesulfonic acid in 150 parts of water, which has
been rendered heutral with sodium hydroxide solution and is buffered with 5 parts of
disodium hydrogen phosphate. During this dropwise addition, the pH is held constant at a
value of 5 by addition of sodium hydroxide solution. After the end of the reaction, the
resulting solution is added dropwise to a solution of 38 parts of |
1-amino-4-(3-aminopropyl)anthraquinone-2-sulfonic acid, dissolved with 4 parts of
lithium hydroxide monohydrate in 380 parts of water, at a rate such that the pH does not
exceed a value of 9. The pH is subsequently held at a value of 8.5 until the end of the |
reaction (solution 1). '

13 parts of cyanuric fluoride are added dropwise at a temperature of 0°C to a solution of
17 parts of 2-aminobenzenesulfonic acid in 250 parts of water, which has been rendered
neutral with sodium hydroxidé solution and is buffered with 5 parts of disodium hydrogen
phosphate. During this dropwise addition, the pH is held constant at a value of 7 by |
addition of sodium hydroxide solution. The solution 1 obtainable as indicated above is
subsequently added dropwise at a rate such that the pH does not exceed a value of 7. The
pH is then held at the value of 7 by adding sodium hydroxide solution. After the end of the
reaction, the sodium chloride formed is removed by dialysis and the dye solution is
concentrated by evaporation in vacuo. A dye is obtained which in the form a free acid
corresponds to the compound of the formula

| O NH,
SOzH F . F
O‘O N PN NASN SOgH
O HN—CH,CHsCHz— NH—|\\N J— NH@ NHJ\\N- Mn —@ (107).
SOH

The dye of the formula (107) dyes cotton and wool in blue shades.

Following the procedure of Example 307 or of Example 308 but using, instead of 17 parts
of 2-aminobenzenesulfonic acid, an equimolar quantity of an amine of the formula H-V;,
and, : , _

instead of 38 parts of 1-amino-4-(3-aminopropyl)anthraquinone-2-sulfonic acid, an
equimolar quantity of an anthraquinone compound of the formula (103), where By and V;
are in each case as defined in Examples 3 to 305 of Table 1, gives dyes of the general



[err] in which [err] and [err] are in each case as defined in Exanples 311
to 344 of Table 2 and which dye cotton and wool in blue shades. In the
exanpl es in which a product containing a [err]-sulfatoethylsul fonyl group
~or [err]-dibronopropionyl am no group isg7eacted with an anthraqui none
conpound, this reaction is carried out in a relatively dilute nmediumat a
pH of about 8.5. Dyeing nmethod 2 parts of the reactive dye obtained
according to Exanple 1 are dissolved in 400 parts of water, 1500 parts of a
sol ution ogphfiani Ng 53 g of sodiumchloride per litre are added. This
dyebath is entered at [err] with 100 parts of cotton fabric. After 45

m nutes 100 parts of a solution containing 16 g of sodi um hydroxi de and 20
g of calcined sdfli ufftarbonate per litre are added. The tenperature of the

dyebath is r}SOgt a further 45 m nutes. l:Then the dyed fabric is
rinsed, so he boil for a quarter of a)\hour V‘flb@a)aor
. 7

N N

O

I L g, e
O HN— B,—NH—k )—NH—@NH{ /l—v,

SOgH

SOgH

respectively, in which B, and V are in each case as defined in Examplés 3 to 305 of
Table 1, and which dye cotton and wool in blue shades.

Analogous dyes are obtained using, instead of 19 parts of 2,4-diaminobenzenesulfonic
acid, an equimolar quantity of :
2,5-diaminobenzenesulfonic acid,

2,4-diaminobenzene-1,5-disulfonic acid or

2,5-diaminobenzene-1,4-disulfonic acid.

Example 309: Following the procedure indicated in Exainple 308, the dye of the formula

2
SOH F F
(109)
O‘O N)\N - NASN SOaH
O HN—CH,CH5CH5~ NH—-KN M NHQ NS n
SOzH

can be obtained. The dye of the formula (109) dyes cotton and wool in blue shades.

Example 310: 19 parts of cyanuric chloride are stirred vigorously into 50 parts of water,



noni oni ¢ detergent, rinsed once nore and dried. Printing nethod 3 parts of
the reactive dye obtained according to Exanple 1 are sprinkled with rapid
stirring into 100 parts of a stock thickening containing 50 parts of 5%
sodi um al gi nate thickening, 27.8 parts oggwater, 20 parts of urea, 1 part
of sodi um m nitrobenzenesul fonate and 1.2 parts of sodi um hydrogen
carbonate. The resulting print paste is used to print a cotton fabric,
which is then dried and steaned at [err] in saturated steamfor 2 m nutes.

finsed 3%5%‘%%‘“‘5%‘ %f'&e‘é’%‘*‘héﬁg‘f’" a8 TRafs O diglyh et phospfis) & 21

emperature neutral sol on of 32 parts of a compound of the formula

' SOgH
H,N
- (110)
HN — C = C=CH,

il
O Br

in 320 parts of water is added. During this addition, the pH is held constant at a value of
4.5 by addition of sodium hydroxide solution. After the end of the reaction, a solution of
38 parts of 1-amino-4-(3-aminopropyl)anthraquinone-2-sulfonic acid, dissolved with 4
parts of lithium hydroxide monohydrate in 380 parts of water, is added dropwise at a rate
such that the pH does not exceed a value of 10. The pH is subsequently held at a value of
9.5 until the end of the reaction. The dye is precipitated by addition of sodium chloride,
filtered off, washed with aqueous sodium chloride solution and dried. A dye is obtained
which in the form of the free acid corresponds to the compound of the formula

O NH |
O‘O NN SOgH (111)

O HN=CH,CHzCHz NH—Is J—HN

" HN —t|2|> - ?=CH2
O Br

The dye of the formula (111) dyes cotton and wool in blue shades.

Examples 311 to 344: Following the procedure of Example 310 but using, instead of 32
parts of a compound of the formula (110), an equimblar quanﬁty of an amine of the
formula H-V;, and, |

instead of 38 parts of 1-ammo-4-(3 ammopropyl)a.nthraqumone-z-sulfomc acid, an
equimolar quantity of an anthraquinone compound of the formula .



1. An ant hraqui none dye of the fornmula [err] [err] and [err] independently
of one another are hydrogen or are substituted or unsubstituted [err], X1
and X2 independently of one another are chlorine or fluorine, [err] is a
[err] radical which is unsubstituted or sigbstituted by hydroxyl, sulfo or
sulfato and is uninterrupted or is interrupted by oxygen; or is a :
cycl ohexylene radical, [err] radical, [err] radical, [err] radical or

cycl ohexyl ene- net hyl ene-cycl ohexyl ene radi cal which is unsubstituted or is
substituted in the cyclohex¥5ene jng by [err] or is a [err] radical, [err]
radical or [err] radical whigh | nsubstituted or is substituted in the

phenylene ring by [err l er I SOzH

O HN B, NH,

(103),

gives the dyes indicated in Table 2 below of the general formula

SOgH

ses B

O HN— B,—NH—I\ )—v,

in which B, and V, are in each case as defined in Table 2 below.

The dyes indicated in Table 2 dye cotton and wool in blue shades.

Tablc_a 2
_ Ex. Vl Bl
SOzH
-~ NH
311 _ -(CHys-
HN—C — — CH-CH,-Br
II |
Br
SO4H
—NH
312 -(CHy)5-

HN — C — CH-CH,-Br -

- O Br



[err] sulfo, halogen or carboxyl, B2 is an aromatic bridge nenber, Y is
hydr ogen, substituted or unsubstituted [err] or a radical of the benzene or
napht hal ene series, and mis the nunber 0 or 1, with the proviso that, if m
is the nunber 0, the radical Y contains_ggfiibre-reactive group of the
formula [err] in which Hal is halogen and R is hydrogen or [err]. - 80

SOgH
—NH
313 | (CHp)s- .

HN — C —C=CH,

g Br

SOzH
—NH
314 | | | «(CHpe-
| HN — C — CH-CH,-Br |
il
SOgH
—NH
315 -(CHps-
| HN — G — G=CH,
14
SOgH
—NH
316 - ~(CHpg-
HN — G — CH-CH-B
il
SOgH
—NH
317 o o -(CHys-

HN — C — C=CH,

L



2. An ant hraqui none dye according to claim1, in which Rl, R2, R3 and R4
are hydrogen or [err] and [err] is hydrogen or is [err] which is
unsubstituted or is substituted by hydroxyl, sulfo or sulfato and, with the
exception of nethyl, is uninterrupted or7iys interrupted by oxygen. 3. An -
ant hr aqui none dye according to either of clains 1 and 2, in which Bl is
[err] which is uninterrupted or is interrupted by oxygen; or is a

nmet hyl ene- cycl ohexyl ene radi cal, cycl ohexyl ene-nethyl ene radi cal or

cycl ohexyl ene- net hyl enes@ycl ohexyl ene radi cal which is unsubstituted or is
substituted in_theueyclphexylene ring by [err] or is a

nmet hyl ene- phenyl ene>g# yh ene radi cal which is unsubstituted or is
substituted18n the p gne ring by [err] [ l@ggﬁ_ rcﬁﬁ? 4. An
ant hr aqui none dye acc®gding_to any one of clglmrris?)m (o O 2t:h [err] is

[err] which is uninterruptedN+—iCs—CHIGHBIPt ed by oxygen; or

Q Br
SO4H
—NH
319 | -(CH,),-0-(CH,),-0-(CH,),-
HN—C— c =CH,
II
SOgH
—NH
320 | - ~(CHp)y-0-(CHy)»-O-(CHy),-
HN — G — CH-CH,-Br
|
O Br
SOgH
—NH
321 -(CHy),-0-(CHy),-0-(CHy),-
" HN—C—C=CH,
II I
Br
SOgH . CH3
—NH I -
322 | | — (CHpy——CH——CH, ~

HN — C — CH-CH,-Br

Br



is a nethyl ene-cycl ohexyl ene radical or cyclohexyl ene-nethyl ene radical
which is unsubstituted or is substituted in the cycl ohexylene ring by [err]
or is a nethyl ene-phenyl ene-methyl ene radical. 5. An anthraqui none dye
according to any one of clainms 1 to 4, ifewhich [err] is C2-C6al kyl ene. 6.
An ant hr aqui none dye according to any one of clains 1 to 5, in which B2 is
phenyl ene or napht hal ene which is unsubstituted or is substituted by [err],
[err] [err] hal ogen, carboxyl or sulfo. 7. An anthraqui none dye accordlng

to any one of clains 130 in which B2 is phenylene which is
unsubstituted or is su stltuted by [err] [err] hal ogen sul fo. 8. An
ant hr aqui none dye ngto any one of clains 1 to 7,]in which mis the

nunber 1 agflz

— (CHp);——CH———CH, —

HN—-C C=CH,

oBr

SOgH

| cl:H3 |
\Q .~ —(CHpy——CH——CH,—

HN -——c CH-CHZ-Br

.o Br

SOaH

| i, |
\[:j:] — (CHp)y——CH——CH, -

HN — C C-CH

oBr

SOgH |
@\ -CH,-C(CH,),-CHy-

HN — C CH-CHZ-Br
o Br :
SOgH

\(j\ ' -CH,-C(CH3),-CHy-

HN— C C-CH

Br



Y is hydrogen or is [err] which is unsubstituted or is substituted by
hydroxyl, sulfo or sulfato and, with the exception of methyl, is
unlnterrupted or is |nterrupted by oxygen; or is phenyl or naphthyl, where
t he phenyl and naphthyl radicals can be_ggbstituted by [err] [err] [err]
hal ogen, carboxyl or sulfo or by one fibre-reactive groups of the fornmulae .
-N- CO CH CH2- Hal (2a), [err] in
which Wis a group of the formula [err] R6 is hydrogen or is [err] mhlch is
unsubstituted or is subsogHuted by hydroxyl, sulfo,

—NH
328 -CHy-C(CHs),-CHy-
HN —ﬁ —CH- -CH,-Br
O Br
SOgH
—NH
329 -CH,-C(CH,),-CH,-
HN — ﬁ C=CH,
i |
O Br
330 —CH,
HN —ﬁ — CH-CH,-Br
Br
SOzH oH
—
—NH
331 . —~CH, -
' HN —ﬁ C=CH,
|
Br
SOgH .
— NH ' 2

332 , ~CH,

HN — G — CH-CH,-Br

QO Br



sul fat o,
car boxyl ,
[err]
group,

car boxyl or
cyano,

cyano,

hal ogen, [err],

Hal is halogen, E is the radical

R i s hydrogen,
[err] or carbanmoyl, R
Zis a group of the fornula -CH=CH2 or

hydroxyl, sulfo, sulfato,
I s hydrogen or

[err] and [err] is a |leaving

s44.0r -NR7- and R7 is hydrogen or
[err] and al k and al k' are independently of one another -[err] or

IS an

ant hr aqui none radi cal of the fornula - 82 -
SO4H
CH,—
.——NH S
333 —CH,
HN — ﬁ - ?=GH2
O Br
CH
SOqH 3
| 8 CHg
— NH
334
HN — C — CH-CH,-Br - CH,—
' CHj3
O Br
SOzH CHg
CHg
—NH |
335
HN — C ~C=CH, CHy—
| | CHj4
O Br
SOzH CHy
—NH CHg
336
- - CH2—
HN — CI - CIH‘CHZ-BT CH3
(I) Br
SOzH
~— NH
337

HN — C — C=CH,

!I) Br

'CHg

| | _CH,
: ;CH —
CHy  °



[err] in which [err] is as defined in claim1 for [err]. 9. An

ant hr aqui none dye according to claim@8, in which [err] are hydrogen or
[err], [err] is hydrogen or is [err] which is unsubstituted or is
substituted by hydroxyl, sulfo or sulfatgsand, with the exception of
methyl, is uninterrupted or is interrupted by oxygen, [err] is [err] mhlch
is uninterrupted or is interrupted by oxgyen; or is a

net hyl ene- cycl ohexyl ene radical, cyclohexyl ene-methyl ene radical or

cycl ohexyl ene- nethylene:ﬂxpiohexylene radi cal which is unsubstltuted or is
substituted in the,gyclohexylene ring by [err], or is a

nmet hyl ene- phenylene- o4 ene radi cal which is unsubstituted or is
substituted3gn the ph¢ e ring by [err] [ery¢H, qmm;@»gx)fgwg) B2 is
phenyl ene which is unsy futed or is substituted by [err] ?,

HN — C — CH-CH,-Br

Br

SOzH
—NH

339 -(CHy)3-0-(CH,)4-O-(CH,)s-

o

HN — C —C=CH,
|

O #br

SOgH

—NH . .
340 | -(CHy)3-0-(CH2)4-O-(CHp)s-

HN ——C — CH-CH,-Br

Br

—NH
341 \© ~(CH;)3-0-(CHy)4-O-(CHy)3-

O Br
SOgH
= NH
342 -CH,-CH,-CH(C,Hs)-
g Br



hal ogen or sulfo, and 'Y is hydrogen or is [err] which is unsubstituted or
is substituted by hydroxyl, sulfo or sulfato and, with the exception of
methyl, is uninterrupted or is interrupted by oxygen; or is an
anthraqU|none radi cal of the fornula (3)l7g0 which [err] is as defined above
for [err] or is sulfo-substituted naphthyl; or is phenyl which can be.
substituted by [err] [err] hal ogen or sulfo or by a fibre-reactive radi cal
of the fornmulae (2a), (2b), (2c) or (2d), where Wis a group of the fornula
-CO-NH, R is hydrogen qggk[err] is sulfato or chlorine. 10. An
anthraqU|none dye accord ng toclaim9, in which [err] is [err] and B2 is
sul f o- substltuted—ﬂmenx/ . 11. An ant hraqui none dye according to any one

of claime 1L to 7, in miS'thenunberOa
343 »-CH(OH)-CH,-
HN — C —C=CH,
I |
O Br
SO4H
—NH
344 -CH,-CH(OH)-CH,-

HN — C —C=CH,

Br

Following the procedure of Examplé 310 but using,
instead of 38 parts of 1-amino-4-(3-aminopropyl)anthraquinone-2-sulfonic acid, an
egimolar quantity of an anthraquinone compound of the formula '

0
803H

fees K

O  HN—CH,CH,CHy NH
CH,CH,OH
o)

SOgH
O‘O N
0 CH,CHy, NH

CH,CH,OH

gives analogous dyes which dye cotton and wool in blue shades.

Example 345: 13 parts of cyanuric fluoride are added dropwise at a temperature of 0°Cto



Y i s phenyl or naphthyl which is unsubstituted or is substituted by [err],
[err] [err] halogen, carboxyl or sulfo, where t he phenyl and napht hyl
radicals contain at | east one of the fibre-reactive groups of the fornulae
[err] in which Hal is halogen and R is.lfgdrogen or [err] 12. An

ant hr aqui none dye according to claim 11, in which [err] are hydrogen or
[err] [err] is hydrogen or is [err] which is unsubstituted or is
substituted by hydroxyl, sulfo or sulfato and, with the exception of

met hyl, is i rd’m _s%fakém?&hﬁf&t‘{ﬂéﬁﬂmmﬁ oxygen, [err] is [err] which

I's uninterrupte IS interrupted by oxygen; or

SOgH
HoN
(110),
HN — C - C=CH,
L

in 320 parts of water, which has been rendered neutral with sodium hydroxide solution and
is buffered with 5 parts of disodium hydrogen phosphate. During this dropwise addition,
the pH is held constant at a value of 7 by addition of sodium hydroxide solution. After the

‘end of the reaction, a solution of 38 parts of .
1-ammo-4-(3-am1nopropyl)anthraqumone-Z-sulfomc acid, dlssolved with 4 parts of
lithium hydroxide monohydrate in 380 parts of water, is added dropwise at a rate such that

* the pH does not exceed a value of 10. The pH is subsequently held at a value of 9.5 until

‘the end of the reaction. The dye is precipitated by addition of sodium chloride, filtered off,
washed with aqueous sodium chloride solution and dried. A dye is obtained which in the
form-of the free acid corresponds to the compound of the formula

O NH,
SOgH

_ o
'\ ‘O NASN SOgH (113).
'O HN—CH,CH5CHz NH—J\\N Hnn |

HN —C - C=CH,

!
O Br

The dye of the formula (113) dyes cotton and wool in blue shades.

Following the procedure of Example 345 but using, instead of 32 parts of a compound of
the formula (110), an equimolar quantity of an amine of the formula H-V,, and, _
instead of 38 parts of 1-amino-4-(3-aminopropyl)anthraquinone-2-sulfonic acid, an
equimolar quantity of an anthraquinone compound of the formula (103) in which B, and
V; are in each case as defined in Examplcs 311 to 344 of Table 2, gives dyes of the

general formula



I s a nethyl ene-cycl ohexyl ene radi cal, cycl ohexyl ene-nethyl ene radi cal or:
cycl ohexyl ene- net hyl ene- cycl ohexyl ene radi cal which is unsubstituted or i
substituted in the cyclohexylene ring by [err] or is a

met hyl ene- phenyl ene- net hyl ene radi cal whigd.is unsubstituted or is
substituted in the phenylene ring by [err] [err] hal ogen or sulfo, B2 is

phenyl ene which is unsubstituted or is substituted by [err] [err], hal ogen
or sulfo, and Y is phenyl which is unsubstituted or is substituted by [err]

[err] hal ogen or sulfo,0thdwphenyl radical containing at |east one of the
fibre-reactive groyps df the fog ae EZa) and (2b). 13. An ant hraqui none
dye according to (€l rwhich [efr] is C2-C6al kyl ene and |[er rl] '
sul f o- substi t ut ed 14. Ap ée s for the preparation of (114,
ant hr aqui none dyes ~accd ch °

ding to cla whi
O HN—B,— )-_-

in which B, and V, are in each case as defined in Examples 311 to 344 of Table 2 and
which dye cotton and wool in blue shades.

In the examples in which a product containing a B-sulfatoethylsulfonyl group or
o.,3-dibromopropionylamino group is reacted with an anthraquinone compound, this
reaction is carried out in a relatively dilute medium at a pH of about 8.5.

Dyeing method _ :
2 parts of the reactive dye obtained accordmg to Example 1 are dissolved in 400 parts of

water; 1500 parts of a solution containing 53 g of sodium chloride per litre are added. This
dyebath is entered at 40°C with 100 parts of 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 dyebath is held at 40°C for a further 45 minutes.
Then the dyed fabric is rinsed, soaped off at the boil for a quarter of an hour with a
nonionic detergent, rinsed once more and dried.

Printing method

3 parts of the reactive dye obtained according to Example 1 are sprinkled with rapid
stirring into 100 parts of a stock thickening containing 50 parts of 5% sodium alginate
thickening, 27.8 parts of water, 20 parts of urea, 1 part of sodium m-nitrobenzenesulfonate
and 1.2 parts of sodium hydrogen carbonate. The resulting print paste is used to print a
cotton fabric, which is then dried and steamed at 102°C in saturated steam for 2 minutes.
The printed fabric is then rinsed, soaped off at the boil if desired and rinsed once more,
and subsequently dried. |



conprises reacting with one another conpounds of the formilae— [err]

cyanuric fluoride or cyanuric chloride and, if deS|red a co he
formul a HN-B2- NH \\ m\\mm “ l“\

[err] with or without a subsequent convefgi-on reactlon s bel ng
as defined in claim1. 15. The use of an anthraqui nong dye accordlng to any
one of clainms 1 to 13 or of an anthraqui none dye obtai ned according to
claim14 for the dyeing or printing of hydroxyl-containing or

ni trogen- COPHAMMISTOLAIVMED et eri al s.

1. An anthraquinone dye of the formula

SOgH x1 — Xe

O‘O D & .
I?I—B1—N—|\ )——N—Bz'—N—k\ M N—Y .

Ry R2 | Rs R, | Rs

in which
R;, Ry, R3, R4 and Rs independently of one another are hydrogen or are substituted or
unsubstituted C;-C,,alkyl, _
X and X, independently of one another are chlorine or fluorine,
B, is a C,-C;,alkylene radical which is unsubstituted or substituted by hydroxyl, sulfo or
sulfato and is uninterrupted or is interrupted by oxygen; or is a cyclohexylene radical,

~ C;-Cjalkylene-cyclohexylene radical, cyclohexylene-C,-Cjalkylene radical,
C,-C,alkylene-cyclohexylene-C;-C alkylene radical or '
cyclohexylene-methylene-cyclohexylene radical which is unsubstituted or is substituted in
the cyclohexylene ring by Ci-C4alkyl; or is a C;-Cjalkylene-phenylene radical,
phenylene-C,-C alkylene radical or C,-C,alkylene-phenylene-C;-C, alkylene radical
which is unsubstituted or is substituted in the phenylene ring by C;-C,4alkyl, C;-C,alkoxy,
C,-C,alkanoylamino, sulfo, halogen or carboxyl,
B, is an aromatic bridge member,
Y is hydrogen, substituted or unsubstituted C,-C;qalkyl, or a radical of the benzene or
naphthalene series, and
m is the number QO or 1, _
with the proviSo that, if m is the number 0, the radical Y contains a fibre-reactive group of
the formula '

-N-CO-CH-CH,-Hal (2a) or -N-CO-C=CH, (2b),

in which Hal is halogen and R’ is hydrogen or C;-Cjalkyl.



16. The use according to claim 15 for the dyeing or__p rinting of —
cel lul ose-containing fibre materials or natural or |s nt hetic am i de

fibre mterials. 10. IIII|II| L III|| IIIII I

2. An anthraquinone dye according to claim 1, in which

Ry, Ry, R3 and R, are hydrogen or C;-C,alkyl and

R; is hydrogen or is C;-Cgalkyl which is unsubstituted or is substituted by hydroxyl, sulfo
or sulfato and, with the exception of methyl, is uninterrupted or is interrupted by oxygen.

3. An anthraquinone dye according to either of claims 1 and 2, in which

B, is C,-Cy,alkylene which is uninterrupted or is interrupted by oxygen; or

isa methylene-cyclohexylene radical, cyclohexylene-methylene radical or
.cyclohexylene-methylene-cyclohexylene radical which is unsubstituted or is substituted in
the cyclohexylene ring by C;-C,alkyl; or _

is a methylene-phenylene-methylene radical which is unsubstituted or is substituted in the
phenylene ring by C;-C,alkyl, C;-C4alkoxy, halogen or sulfo.

4. An anthraquinone dye according to any one of claims 1 to 3, in which

B, is C,-Cyjalkylene which is uninterrupted or is interrupted by oxygen; or

is a methylene-cyclohexylene radical or cyclohexylene-methylene radical which is
unsubstituted or is substituted in the cyclohexylene ring by C,-C,alkyl; or

isa methylene—phenylene—methylene radical.

5. An anthraquinone dye according to any one of claims 1 to 4, in which
B, is Cy-Cgalkylene. .

6. An anthraquinone dye according to any one of claims 1 to 5, in which
- B, is phenylene or naphthalene which is unsubstituted or is substituted by C;-C,alkyl,
C,-C,alkoxy, C,-C,alkanoylamino, halogen, carboxyl or sulfo.

7. An anthraquinone dye accbrding to any one of claims 1 to 6, in which
B, is phenylene which is unsubstituted or is substituted by C;-Cyalkyl, C,-C4alkoxy,
halogen or sulfo.

8. An anthraquinone dye a'ccordihg to any one of claims 1 to 7, in which -

m is the number 1 and

Y is hydrogen or is C;-C,,alkyl which is unsubstituted or is subsututed by hydroxyl, sulfo
or sulfato and, with the exception of methyl, is uninterrupted or is interrupted by oxygen;
or - | .

is phenyl or naphthyl, where the phenyl and naphthyl radicals can be substituted by



N

-81-

- C4-Cgalkyl, Cy-C4alkoxy, Cy-Cyalkanoylamino, halogen, carboxyl or sulfo or by one
fibre-reactive groups of the formulae -

-ll\I-CO-CH-CHz-Hal . (2a),
R* Hal

| -T-CO-C=CH2 (2b),
R’ Hal

-SO.Z-Z | ' : (20),
] Wa%k .S0,-Z | 2d),

R

-W-alk-E-alk'-SO,-Z (2e),

-alk-W-a}k‘-SOz--Z- R (2f) and
R
_0-'a1k-W-a}k'-802-Z 2g)
R

in which W is a group of the formula -SO,-NRg-, -CONRg- or -NR¢CO-,

Rg is hydrogen or is C,-C,alkyl which is unsubstituted or is substituted by hydroxyl, sulfo,
sulfato, carboxyl or cyano, '

R is hydrogen, hydroxyl, sulfo, sulfato, carboxyl, cyano, halogen, C;-C4alkoxycarbonyl,
C,-C,alkanoyloxy or carbamoyl,

R’ is hydrogen or C;-Caalkyl,

Z is a group of the formula -CH=CH, or -CH,-CH,-U; and U, is a leaving group;

Hal is halogen, -

E is the radical -O- or -NRy- and R; is hydrogen or C;-C4alkyl, and

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

is an anthraquinone radical of the formula



L

O  NH,
| NG
3
/ 3
O HN—B/—

in which B,’ is as defined in claim 1 for B,.

9. An anthraquinone dye according to claim 8, in which

R;, Ry, Ry and R, are hydrogen or C;-C,alkyl,

Rs is hydrogen or is C,-Cgalkyl which is unsubstituted or is substituted by hydroxyl, sulfo
or sulfato and, with the exception of methyl, is uninterrupted or is interrupted by oxygen,
B, is C,-C;jalkylene which is uninterrupted or is interrupted by oxgyen; or

is a methylene-cyclohexylene radical, cyclohexylene-methylene radical or

. cyclohexylene-methylene-cyclohexylene radical which is unsubstituted or is substituted in
the cyclohexylene ring by C,-C,alkyl; or

is a methylene-phenylene-methylene radical which is unsubstituted or is substituted in the
phenylene ring by C,-C,alkyl, C;-C,alkoxy, halogen or sulfo,

B, is phenylene which is unsubstituted or is substituted by C,-Caalkyl, C,;-Cqalkoxy,
halogen or sulfo, and K

Y is hydrogen or is C;-Cgalkyl which is unsubstituted or is substituted by hydroxyl, sulfo
or sulfato and, with the exception of methyl, is uninterrupted or is interrupted by oxygen;
or '

is an anthraquinone radical of the formula (3) in which By’ is as defined above for By; or
is sulfo-substituted naphthyl; or

. is phenyl which can be. substituted by C,-Cjalkyl, C;-C,alkoxy, halogen or sulfo or by a
fibre-reactive radical of the formulae (2a), (2b), (2c) or (2d), where W is a group of the
formula -CO-NH-, R is hydrogen and U, is sulfato or chlorine.

10. An anthraquinone dye according to claim 9, in which
B, is C,-Cgalkylene and B, is sulfo-substituted phenylene.

11. An anthraquinbne-dye according to any one of claims 1 to 7, in which

m is the number 0 and _

Y is phenyl or naphthyl which is unsubstituted or is substituted by C;-Cyalkyl,
C,-C,alkoxy, C,-C,alkanoylamino, halogen, carboxyl or sulfo, where the phenyl and
naphthyl radicals contain at least one of the fibre-reactive groups of the formulae



o I

-N-CO-CH-CHy-Hal . . (2a) and

R° Hal
-T-CO- =CH, | (2b),
R’  Hal

in which Hal is halogen and R’ is hydrogen or C,-Cgalkyl.

12. An anthraquinone dye according to claim 11, in which

R;, Ry, R3 and Ry are hydrogen or C;-C,alkyl, _

Rs is hydrogen or is C;-Cgalkyl which is unsubstituted or is substituted by hydroxyl, sulfo
or sulfato and, with the exception of methyl, is uninterrupted or is interrupted by oxygen,
B, is C,-Cjsalkylene which is uninterrupted or is interrupted by oxygen; or

is a methylene-cyclohexylene radical, cyclohexylene-methylene radical or
cyclohexylene-mcthylénc—cyclohexylene radical which is unsubstituted or is substituted in
the cyclohexylene ring by C,-C,alkyl; or

is a methylene-phenylene-methylene radical which is unsubstituted or is substituted in the
" phenylene ring by C;-Cjalkyl, C,-C4alkoxy, halogen or sulfo,

B, is phenylene which is unsubstituted or is substituted by C;-C,alkyl, C;-C,alkoxy,
halogen or sulfo, and

Y is phenyl which is unsubstituted or is substituted by C;-C,alkyl, C;-C,alkoxy, halogen
or sulfo, the phenyl radical containing at least one of the fibre-reactive groups of the
formulae (2a) and (2b)7

13. An anthraquinone dye according to claim 12, in which
B, is C,-Cgalkylene and B, i- sulfo-substituted phenylene.

14. A process for the preparation of anthraquinone dyes according to claim 1, which
comprises reacting with one another compounds of the formulae



T
e N

PN Tl

SOS MR

Rs

éyanuxic fluoride or cyanuric chloride and, if desired, a compound of the formula

HN — B,— NH - (6)

Rs Ry

with or without a subsequent conversion reaction, Ry, Ry, Rs, R4, Rs, B;, B, and Y being
as defined in claim 1.

15. The use of an anthraquinone dye according to any one of claims 1 to 13 or of an
anthraquinone dye obtained according to claim 14 for the dyeing or printing of
hydroxyl-containing or nitrogen-containing fibre materials.

16. The use according to claim 15 for the dyeing or printing of cellulose-containing fibre
materials or natural or synthetic polyamide fibre materials.



