224 47 1 (err) FIBR-REACTI VE DI SAZO DYESTUFFS This invention relates to

di sazo conpounds containing heterocyclic fibre-reactive groups, processes -
for their preparation and their use as fibre-reactive dyestuffs. Mre
particularly, this invention provides conpounds of.fgynula | in free acid
or salt form | : DIIVATAR L ocerr)
(err) (err) (err) The invention further provi.des a process for the
preparation of conpounds of fornula I conprising reacting one nole of twp
di fferent conpounds of forrmula Il Cl1 (err) (err) (
(1) (err) or two noles of the same compound of fornmula Il in free acid’or
salt formw.th one nole of piperazine. This reaction nmay be carried out by
known net hods suitably at between roomtenperature and slightly el evated

t enper at ur e. -2- The conpounds of forrmula |I may be isolated in
accordance with '

FIBRE-REACTIVE DISAZO DYESTUFFS

This invention relates to disazo

_ compound
Elbrerascrtes crcome, pounds containing heterocyclic

processes for their preparatio ;
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The invention further provides a process for the préparation of
compounds of .formula I comprising reactin

g one mole of
compounds of formula IT twvo different
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or
two.moles of the same compound of formula II in free acid or salt
form with one mole of piperazine.

X This reaction may be carried out by known methods suitably at
etveen room temperature and slightly elevated temperature.
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known nret hods,  for- exanpl e by conventional salting out wth al kali netal
salts, filtering and drying optionally in vacuo. Conversion fromfree acid
formto single or mxed salt formor vice versa or interconversion between
sal‘t forns may be perforned by conventional nmeans. Conpounds of fornula I
may be prepared for use as dyestuffs in salt formin which the cations used
are non-chronophoric cations capable of f-o2nng water soluble salts.

Sui t abl’é: cations are those conventional in the field of fibre-reactive
dyestuFf% such as, for exanple alkali netal cations or unsubstituted or

substituted anmmoni ¢ Rhp&Uks @E Qorﬂnil%hi '~H§P' ﬁ@q'sUﬂteBOi@§§EMa3W@h um

nono-, di-, tri- and tetra-nethyl- or anmoni u and tri -
et hanol ammoni urkROXR| ReEodsy £PE exBrple Il?& ‘Eﬁi‘t"%?@“a} é%é&!&)l‘ﬂ“ ieh alkali ng

conpounds of - f aietdl asdllts ¢ a1 llber igdend) Aryithgk pWIona 1B EhNéacaeNpounds, -for
exanpl e, by alkaline coupling one nole of the diazonium conpound of the
amne of fornmula Il H (err) (err) (rer)
COOH with 1 nol e ofonvessigrofrem cﬁre{scncr&m@pmvto tsdngle orrnixed \4als08 rar 0y

(err) in which JGegr Hrs‘a%@)ﬂ"t@%ﬂvef’si‘bﬁmﬁéx? sﬁi?tﬁﬁhé gﬁé)gkﬂrf&mgd byt he
acetyl group, or R .is 2,4-dichloro triazin-6-yl, and fol
conventional means. . |

.Compounds,of formula I may be prepared for use as dyestuffs in
salt form in wvhich the cations used are non-chromophoric cations
capable of forming water:SOIub;e salts. Suitable cations nre those

% conventional in the field of fibre-reactive dyéstuffs, such as, for

' example alkali metal cations or unsubstituted or substituted
ammonium cations, e.g. lithium,‘sodium, potassium, ammonium, mono-,
di-,”tri- and tetra-methyl- or ethyl- ammonium, mono-, di- and tri-
.ethanolammonium cations. Preferably the cations are sodium.

The starting compounds of fofmula II can be made using known
starting compounds, for example, by alkaline coupling one mole of
the diazonium compound of the amine of formula IIT

t‘-’-.

- H : . '
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~with 1 mole of a compound of formula IV.

NH-R
Iv
,/iilnliil\\ - -
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-in vhich Ry is hydrogen, a removable protecting group, e.g., the

acetyl group, or R, is 2,4-dichloro triazin-6-yl, -
and followed by



+-3- a) in the case where R is hydrogen, reacting with cyanuric chloride
using a molar ratio of 1:1, and b) in the case where Rx is a.protecting il
- groeup, renoving the protecting group and reacting the resulting primary
anino group with cyanuric chloride using a nolar ratio of 1:1. The .
conpounds of formula | and m xtures thereof are useful as fibre-reactive
dyestuffs for dyeing or printing hydroxy,group- or nitrogen- containing
.organi c substrates. Preferred substratés”are |eather and fibre mat e gl -
contai ning or consisting of natural or synthetic polyani des and,

particul arly, of natural or regenerated cell.,ul ose such as cotton, viscose
and spun ray@. iniBentase pharecRy d¢ Bydrogens EepctingyithecyanuEis shlesddeai ni ng

or consi sti ngsg),f.g @Ohé Ut rBVR 86 1N,pdddting is carried out by known
met hods conventional in the fibre-reactive dyestuff field.. Preferably, the

conpounds of fornmula | are applied by exhaust'dyeing. It |s an advant age of
t he present ibr)viantthencatshaﬁhetpekng.svmtprotéaiogrmupdsremovingrnhéa | is not

éSZPﬁ;,""?n‘;;ebﬁigf%qqﬁéoéﬁrh&%ﬁgeﬁ?ﬁit“ 1*@@”@* rodt B ouf JSE: oy
essential | os¥yamrig; shkoride yqséw a patprdfatieg pract ically the sane .
col our strength are obtained. The conpounds of thIS I nvention are

tibl ith Qther fib t ffs; t b d
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obt ai ned mnth tures have BN
leather and fibre material containing or consisting of natural or )

synthetic polyamides and, particularly, of natural or regenerated
cellulose such as cotton, viscose ‘and sSpun rayon. The nost preferred
substrate is textile material containing or consisting of cotton.

Dyeing or printing is carried out by 'known methods conventional
- in the fibre-reactive dyestuff field. Preferably, the compounds of
formula I are applied by exhaust dyeing.

It is an advantage of the present invention that'dyeing with the
compounds of formula I is not temperature dependent in the 60-120°C
dyeing temperature range. Therefore, dyeing'may be effected'almost
equally wvell at 80°C as at 100°C without any essential loss'of_
fixation yield, and dyeings of practically the same colour strength o
are obtained. '

The compounds of this invention are compatible with other
. fibre-reactive dyestuffs; they may be applied per se or in

combination vith appropriate fibre-reactive dyestuffs of the same
class having analogous dyeing properties, e.g,;'fastness properties, '
extent of_ability-to_exhaust from the dyebath onto the fibre etc.
The dyeings obtained with such combination mixtures paye good
fastness properties and are comparable to those obtained vwith a
single dyestuff. ' '



fagstness propetti-es and are conparable to those obtained with a single
dyest uff. 4 The conpounds of fornula-1 show hi gh exhaust and fixation
.wlelds Any unfixed dyestuff can be easily washed off the substrate. The
bui’l d- up power of the conpounds is also good. The dyeings and prints
obt ai ned; show good fastness properties, especially with respect to dry and
wet Ilght fastness properties and general -wet- f ast nesses such as fastness
to mashlng, wat er, sea water .and sweat. They are al.so resistant to -

oxi dat iV2 i nfl uenc@he @@oundmwrfcrmé@ Ivshey high mxbaust ané fixettdn and

per oxi de- or pegpeIdH, Cany QHEHIE aﬂemsh cfahuw%asiry aagﬁddcukﬁrmetms@ysems
obtai ned. with t§ gunds of f haye a pris nggz g ac
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stability, for
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contrary. Al t&apinesses sychras %ﬂstmgs etss V@Hﬁtnggrmsr. BeaMrieriand) speat.s of

30% hydrochl or i ghefisdeddtho? PEs133bAS o o:tmtme 135'11&%&& %7¥parch§orqfnated
4- am nobenzoi c acid ich are suls, en a'&fir@ﬁ 200 parts of parts of
d

a 4N sodi um ni t MPEEF s BYRRShAAT LY. W’%"‘@eat°r( Berborgies IR of

15 m nutes and sash dlmidaispensi.on results Any excess nitrite i s deconposed
with ca. 5 parts of 10% ' :
‘In particular, the dyeings obtained with the compounds of
: formula I have a surprisingly high acid stability, for example, a
— : dyeing when contacted with dilute acetic acid, only shows a slight
staining of the undyed accompanying fabric.

' The'invention will now be'illustrated by the following examples.
In the examples'all parts and percentages are by.weight unless
indicated to the contrary. All temperatures are in degrees -
Centigrade. L o '

EXAMPLE 1

40 parts of 302 hydrochloric acid and 200 parts of ice are
added to 27 parts of 4-aminobenzoic acid which are suspended in 200
parts of vater. 50 parts of a 4N sodium nitrite solution are added
droowise'at\0° over a period of'is minutes and a brown suspension
results. Any excess_nitrite is decomposed with ca. 5 parts of 10X
sulphamic acid. The resulting suspension is added dropwise over a
period of 20 minutes to a solution of 67 parts of
1-amino-s-hydroxynaphthalene—3 6-disulphonic acid and 35 parts of
calcined soda in 200 parts of water. During the addition,the

"~ temperature of the reaction mixture is kept at 0° by adding ice.
Simultaneously, the pH of the mixture is kept at 8.5 for ca. one
homr by the addition of a 20% soda solution. Vhen no diazonium
compound is detectable any longer, the solution is neutralised (pH
7) by adding'BO parts of 10X hydrochloric acid, followed by 300



sul pham ¢ acid. The resulting suspension is added dropw se’over a period of
20 mnutes to a solution of 67 parts of ~
- 1-am no- 8- hydr oxynapht hal ene- 3, 6-di sul phoni ¢ acid and 35 parts of ‘cal cined ¥
soda in 200 parts of water. During the additionthe tenperature of the.
reaction mxture is kept at (err) by adding ice. Sinultaneously, the! pH of
the mxture is kept at 8.5 for ca. one_hour by the addition of a 20% soda
sol ution. Wien no di azoni um conpound is detectable any |onger, the sQlution
I S neutral i sggkeepst Ebdbim. aﬁmﬁgeBCS:paﬂx& 0§ ef £b&VedNyEEABhOr IACniloh Ly

foll owed by 300 § arts OdlUﬁ]Ch|OrIde Stirring-is effected

over ni ght .. ASoMBRERG & gﬁb Rhe fornula I|b HO NH HOOC - N=N
(err) (err) (err) preC|p|tates out and the precipitate is filtered and
dried. The monoazo conpound of fornula Ihoiangdissolved in 2000 parts of

wat er and added to a sag ensi of 45 parfis df “cyanuric chloride in 700
parts of a mxture of @ = N7 pnsion is stirrétblat 50 for
approxi mately three hours at a constant 3 57 mai ntai ned by the
addition of 95 parts of a 20% soda sol 3

on. 8 pWxes of piperazine are
~added to the resultant mxture, and.the nixture |s stirred-for ca. 20 hours
at roomtenperature. To conplete the reaction, the nmxtureis stirred for a

further ei O da9pichedh dRCandthEGRIETH thee ! {1° toTtRbal DA GEARLI ON M xture is

adjusted to

The monoazo coﬁpound7of_formula 1, is redissolved in 2000 parts.
of vater and added to a suspension of 45 parts of cyanuric chloride ;.)
in 700 parts of a mixture of water and ice. This suspension is
stirred at 5° for approximately three hours at a constant pH of 6-7
maintained by the addition of 95 parts of a 20X soda solution. 8
parts of piperazine are added to the resultant mixture, and the -
mixture is stirred for ca. 20 hours at room temperature. To complete

" the reaction, the mixture is stirred for a further eight hours at
40°. Subsequently, the pH of the reaction mixture is adjusted to 7.5
by the éddition of 15 parts of disodium hydrogenphosphate. The

' resulting dyestuff which ptecipitatés out on adding 600 parts by

volume of sodium chloride is _ of the formula 1,
. . -_ . c]_ c)_ _ “a) u
_ HO N \ -NH  OH
N'(r—\
O- ge Jee N=N-<}
SOH SOH

in sodium salt form.

On drying a dark red-powder results which is readily sbihble in

 water.



by the addition of 15 parts of di sodi um hydr ogenphosphate. The resulting
dyestuff which precipitates out on adding 600 parts by vol une of sodium

chloride is - of the fornula 1. d C1

(1a) (err) (err) (err) (err) 3 3 - 3 in sodiumsalt
form :On drying a dark red-powder results which is readily soluble in:

wat er . -6- The dyestuff dyes cotton a brilliant bIUish red shade. These

dyei ngs. show good general fastness propertifes, e.g.; good |ight and wet

fast nesses, particularly good wet |ight fastness and hi.gh resistance to

oxi dative influences and acid hydrol ysati on. EXAMPLES 2 AND 3 By anal ogy
wi th the method deghéidyedtiff Bxesebetoh ankkiasiag Bnﬁrsﬁpfécﬁkﬁad?é arkéseg

conpounds, conpgounds: of fornmula 2. . r err
(err) égélegf 5h 8554;§ gener:ai"n.‘:das:tgnes(ﬁ\I gqéég£eg g [- 58 gééaaaiéht azd
: - wet fastnesses, particularly good wet light fastness and high

resistance to oxidative influences and acid hydrolysation.
EXAMPLES 2 AND 3

By analogy with the method described'in Example 1 and using
appropriate starting compounds, compounds of formula 2, and 3,

~ __ . | c1. c1
HO am \)-mi OH (2.)
[aais o) *“*N-NQ
COOH- o i __
c1 c1 39

“-<N \)—NH on

R s\l c e

SO H SO H O0H

‘can be prepared.

The dyestuffs of Exampies 2 and 3 are Obtained'in sodium salt

form.

These dyeétuffs'in salt form may be applied to natural or
regenerated cellulose fibres, and. partxcularly to cotton fabrics,
conventional exhaust dyeing methods. Bluish red dyeings show1ng good



(err) can be prepared. The dyestuffs of Exanples 2 and 3 are obtained in _
‘'sodiumsalt form These dyestuffs in salt formmay be applied to natural or,
.regenerated cellulose fibres, and particularly to cotton fabrics, A\l
.conventional exhaust dyeing methods. Bluish red dyeings showing good . -7-
fastness properties are obtained. APPLI CATI ON EXAMPLE A 50 parts' of

nmerceri zed cotton fabric are added to a dyebath consisting of 1000 parts of
water, 20 parts of G auber's salt (calcined), 2.5 parts of sodi um cagfonate
(calcined) and 1 part of the sodiumsalt70f |-nitrobenzene-3-sul phonic

acid. The bath is heated to (err), then 1 part of the conpound of fornula

1. of Exanpl €astpessaperpertivsk arembsatnaedre is raised to 98 over 45 nminutes.
During this tinme, 20 parts of dauber's salt (calcined) are added .after 15
mnutes and a further 20 parts of d auber's salt (calcined) are. added

after a further 15 mnutes. At the end of this time 7.5 parts of sodium

car bonat e (calPeLICATIOMIBXAMPLE-d. Dyeing is continued at the boil for 45 to

60 m nutes. Subsequentty, the dyed fabric is removed fromthe |iquor,

rinsed with running hot water, and washed at the boil for 15 minutes in 500
parts of demi nerf iP8Ets Wit Rercenizedecottoscfahriofare. addedate & dyetmth

comer ci al |y 3Kgidtahf 0 PR1000 pacts b2 #itled] IR bar & bE'claubsiRdsd drying a
bl ut sh 1 ed COLL Pn2ES! N5 barts 00 Loud ' kadibnate (caleined) and T reacr o8 ' °
obt ai ned. 1ed’, part o
the sodium salt of l-nitrobenzene-3-sulphonic acid. The bath is
heated to 40'} then 1 part of the compound of formula 1, of Example
1 is added. The temperaéure is raised to 98° over 45 minutes. During o
this time, 20 parts of Glauber’s salt (calcined) are added after 15 |
minutes and a further 20 pa;ts of Glauber’s salt (calcined) are
added after a'fu:ther715-minutes.-At the end of this time 7.5 parts
‘of sodium carbonate (calcined)'are added. Dyeihg is-continued at the
boil for 45 to 60 minutes. Subsequently, the dyed fabric is removed
" "from the liquor, rinsed with running hot vater, and vashed at the
boil for 15 minutes in 500 parts of demineralised water in the
presence of 0.25 parts of a commercially available anion-active _
detergent. After rinsing and drying a bluish red cotton dyeing with
good light and wet fastness properties is obtained. |

APPLICATION EXAMPLE B

1 Part of the compound of formula 1, of Example 1 is dissolved
. in 2000 parts of water. 100 Parts of cotton fabric are added and the
temperature of the dyebath is raised to 80° over 10 minutes. 100
Parts of Glauber’s salt (calcined) are added and 20 parts of sodium
carbonate (célcined) are added over 30 minutes. Dyeing is continued -
" for one hour at 80°. Subsequently, the dyed fabric is rinsed with
cold running vater and then with hot water, and is washed as in _'
_Applitation Example A. After rihsing and drying, a bluish red cotton
"dyeing is obtained having good fastness properties. |



APPLI CATI ON EXAMPLE B 1 Part of the conmpound of formula 1, of Exanple 1 is
di ssol ved in 2000 parts of water. 100 Parts of cotton fabric are added and
t%e tenperature of the dyebath is raised to 80 over 10 m nutes. 100 Parts
~of d4uber's salt (calcined) are added and 20 parts of sodium carbonate
(cal cinied) are added over 30 minutes. Dyeing is continued for one hour at
80. Subsequently, the dyed fabric is rinseg with cold running water and
then wiith hot water, and is washed as in Appllcatlon Example A After
rinsing~and drying, a bluish red cotton dyeing i s obtained having good
fastness properties. -8- APPLI CATI ON EXAMPLE C A printing paste

consi sting of 40 parts of the conpound of fornmula 1, of Exanple 1 100 parts
of urea 340 parAPPLIEATIAN BXAMBLE §arts of a 4X sodi um al gi nate thickener, and
.20 parts of sodium carbonate 1000 parts total is applied to cotton fabric
by a conventional printing nmethod. The printed fabric is dried and fixed in
steam at 102- 1040 cﬁriﬂtﬁ“ﬁripﬁﬁi%§°“§it5tf1§3t°ﬁen rinsed with cold and hot
water, washed at the boil (according to the method described in Application

Exapl e A) and o186/ palVg JoRHk ool ?'*g %ﬂ?é‘ Bt BT r i e amunt
of the . 100 parts of urea _

340 parts of water

500 parts-of a 4% sodium alginate thickener, and

20 parts of sodium carbonate

11000 parts total
is applied to éotton fabric by a conventional printing method.

- The printed fabric is dried and fixed in steam at 102-104° for
'_kea'minutes. It is then rinsed with cold and hot vater, washed at
the boil (according to the method described in.Application Example
. A) and dried. The resulting bluish red print shows good general
fastness properties. : |

In Application Examples A to C, an appropriate amount of the
_ _compound of formula 2, or 3, of Example 2 or 3 may be employed in
U o p}gce:oi that of the compound of formula 1,. In all cases, bluish
red dyeings (Examples A and B) or prints (Example C) are obtained
'having-good fastness propgrties. |



conpound of forrmula 2. or 3a of Exanple 2 enp oyed in place of °
that of the conpound of formula la. In all m dyei ngs

" (Exanples A and B) or prints (Exanple C) ar good-fastness‘
. preperties. -9- What is clained is 1. A e* ormul’la | in
free acid or salt form'(err) (err) (err) GOON H (err) (err) 2. A
compound of fornula | according to aim1l in which the carboxy group on
each term nal phenyl group is in the para-position relative to the

group. 3. A conpound of fornula I accord?ng to Caiml in which the carboxy
group on eacghtern1qgﬁ ghan | group is in the neta-position relative to the’
azo group. 4 formula | according to Claim1 in which the
carboxy group on one termnal phenyl group is bound in the meta- and the
carboxy group on, tﬁecc&%g@t{d be" tHe 2beaifiE " 1nIE QUL by B {Jﬁ PG~ POSI tion
relative to the azo gr : process tor t preparation of a conpound
of the fornmula | as deflned in Caim1l which conprises reacting one nole of
two different conpounds of fornula 1 Cl

c1 c1
\
v \)—NH OH

. "‘*m%&

COOH
N

2. A compound of formula I accbrding to Claim 1 in which the
carboxy group on each terminal phenyl group is in the pa ra-position
Lrelative to. the 'azo group. :

3. A compound of formula I-according-to-glaim'l'in ﬁhich the
carboxy group on each terminal phenyl group is in the me;a4position
. relative to the azo group,

_ 4. A compound of formula I according to Claim 1 in vhich the

.carboxy group on one terminal phenyl group is bound in the meta- and -
the carboxy group on the other terminal phenyl group is in the
para-position relative to the azo group. '

3. A process for the preparation of a compound of the formula I
as defjned in Claim 1 which compriseé reacting one mole of two
different compounds of formula II

cl

; “‘{,

c&@w:t‘ "o o an

SO H SO H
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" H- : (err) N (err)N (err) (err)- *» C L M s * -10- or two

nnles of the sane conpound of formula-Fl (in free acid or sart—form wth
one nol e of piperazine. 6. A process for dyeing o oxy

gr ourifor ni-t rogen- contai ni ng organi ¢ substrate, H ‘IWHH@ mppl ying a
conpouhd according to Caim1l to the substrate. 7. pracess ding to

Caim6 . for the dyeing or printing of |eatHer or textlle material or fibres

of natﬁTaI or synthetic polyam des or natural or regenerated cellul ose.
?./L .

or two moles of the same compound of formula II (in free acid or
salt form) with one mole of piperazine.

6. A procéss for dyeing or printing a hydroxy group-or nitrogen-
containing organic substrate, vhich comprises applying a compound
acéotding to Claim'l to the substrate.

7. A process according to Claim 6 for the dyeing or printing of
leather or textile material or fibres of natural or synthetic
polyamides or natural or regenerated cgllulose.




