; fghi e3el | x6T~ 4 N o v zoo2 Reactive dyes, process for their pr epalr4a~gpmz
and the use thereof The present invention relates to novel reactive dyes,
to a process for their preparation and to the use thereof. The practice of

dyeing with reactive dyes in recent years has led to nore exa
bei ng made of the quality of the dyeings obtained and to the %ﬁmumg @@HM@E
the dying process. Consequently there1 is a continuing need to pr

reactive dyes that have enhanced propert| es, especially with respéétsdo
application. At the present tine it is requrred of reactive dy

shal | have sufficient substantivity for the substrate to be dygmlmmmmmmmu
sanme time have the property that unfixed dye is easily washed of f. .Jlagy are
further required to afford a good tinctorial yield and have high reactivity
to give in particul ar dyeings of good fixation. The known dyes do not neet
these regquirements |naI It IS ther for? the object of this

i nvent i oR=¢ 342 ¢ , e : for dyeing and printing
fibre rraterlals that have the qualltles referred to above to a high degree.
The nove riig |shed tion,yields
and hi gthpeﬁgegerﬁ r?]\dantl Beﬁg\ % I%Jov {relggtl %{eﬁ r}g 1ﬂce|,s gpreggra IBP gn?

wash- of f tauthtiugethetbpé i n t he f| bre W th ease. The novel dyes shal | al so
produce dyeings with good allround fastness ' properties, preferably Iight-
and wetfastness properties. It has been found that this Obj ect is

subst ant iTB$ PS?CH%?@%«SH‘&/W ith reaRE Ve dyes|in FesgRY YapEs }H‘\}é%d @ereissdagidlow. The

It Rvent\l ll_fﬂem@dcﬁtlﬁﬁtgtrﬁa&%mw Gitpof fherdydings K&rametllahdttt;ﬂte@f&emedsﬁh@ Eis
denot 66 OPERHCES R OBPR Teii s agRuiine Rt oaraubefos SrReoNe Syrotp

consi st i hgveofnhsnded@rofeyuksozspeci@lly G4t tespect ©lapfiedtionxy, hal ogen and cyano,
and s is 0, 1 or 2, K~ and K2 are each independently of the other a radical
of the fornul a HO(SOZ Y)o_1 (S-3H)0o-3 CH (4c' ), [ 1 (4c"), \ \

( S~3H) o- At HeNpregan)y bme i isoguved.of rqagtivgHyyss 3hanithey ahall have sufficient

substantivity for the substrate to be dyed and at the same time have the property that

unfixed dye is easily washed off. They are further required to afford a good tinctorial yield
and have high reactivity to give in particular dyeings of good fixation. The known dyes do
not meet these requirements in all respects.

It is therefore the object of this invention to provide novel, improved reactive dyes for
dyeing and printing fibre materials that have the qualities referred to above to a high
degree. The novel dyes shall in particular be distinguished by high fixation yields and high
fibre-bond stability, and it shall furthermore be possible to wash-off unfixed dye in the
fibre with ease. The novel dyes shall also produce dyeings with good allround fastness
properties, preferably light- and wetfastness properties.

It has been found that this object is substantially achieved with the novel reactive dyes

defined below.

The invention relates to compounds of formula

Ky—N=N—%
@ . @—N:N—Kz (1),
) X

S

wherein E is the -NH-CO-, -NH-SO,- or -SO,-NH-SO,- group,



(4d" ), \' I NHRs (4e' ), HO3S (SO3H)o-i CH3 \ CONH2) CHZSOSHHONCS;
Cl-C2-A kyl OH (CQl)o-2 (4f" ), ~ 1 (4h" ), - N (SO3H) 0-2 CH3, COOH NOV 2002
CN, CONH2 (49), / Rils - (HZC)2 4 - HNNNH - (CH2)2-4 - Rls (4i' ), HR21
OH NH2 (R22)0-3 / \ N= N (4j"') or \ (Z2)o-i SO3H SO3H R20 OH HN Rs NN / /
HO3S ~ ~ SO03 1 4 NOV 2002 -3 NH2 OH (R22)0-3 NNy (2)o_1 (4k'), SO3H
SO3H wherein RO is acetyl, benzoyl 05 _a radical of formula X Ni _N I ~N-T
(2¢") ,

(R), denotes s identical or different substituents selected from the group consisting of
sulfo, hydroxy, C;-C,alkyl, C;-C,alkoxy, halogen and cyano, and s is 0, 1 or 2,
K, and K, are each independently of the other a radical of the formula

HO

(8OzH)o_3

(4d), *—NH ‘R (4€"),
(HO)o S02 Y)o-1 HOSS

(SO3H)o_ (SO3H)g-4

(4c™), G q (4c™),
(805-Y)os >
3

(Chgo

ﬁcewz, CH,SOH (4f), 7 ‘g (4h"),

— (SO3H)p 2
CHjz, COOH

ﬁCN CONH, 4g’),

R13 (HQC)Q 4" - HN N NH - (CH2)2 4" H19

C,-C-Alkyl

Rao OH HN — R,
Q i
HO4S SOH
R+
OH NH, (H22)0-3

(4") or

(D)o~



wherein X is halogen, and T is C~-4al koxy, Cl-C4al kylthio, hydroxy, am no,
N- C1- C4al kyl ami no which is unsubstituted or substituted in the al kyll el
by hydroxy, sulfato or sulfo; norpholino, phenylam no or

N C - C4al kyl - N- phenyl am no, wherein al kyl is unsubstituted or substituted
by hydroxy, sulfo or sulfato, and phenyl is unsubstituted or substituted by

sul fo, carboxy, acetylam no, nethyl _ met hoxy, or T is a fibre-reactive
radi cal of formula - NH ~ ~ (3c') or S02-Y -NH ~ ~ (3d'),

CONH(CH2) 2- 3-S02-Y R~g i s hydrogen, hydroxy or sulfato, R-9 independently
has the meaning of R-8, or is a radical of formula X N~ N (2c) , | -NRl'

~N~T wherein R1l' is hydraog
above, RZo and RZ~ are eaf
met hoxy, 2-hydroxyethox
ureido or sulfo, 14 N
different radicals R22 e éﬁ the group consrstrng of sulfo, chloro,
C~- C4al kyl and C--C4aldmyy, Y is Alyl , ~-bronoet hyl or ~3-chl oroethyl,
~3-acet oxyet hyl, ~i-benzoyl oxyet hyl, ~3 phosphat oet hyl, ~i-sul fatoethyl or
(3- throsulfatoethyl and, preferably, vinyl or (3- sulfatoethyl) Zis a

radi cal w®fherefreR§ sracatlyh besmwrez@ca@pffc@m\rm (CH2) ~- S02-Y (2b), wherein R2
is hydrogen or CI-C4-allyl, nis an integer froml1l to 6, and Y is as
defined above, with the proviso that at | east one of K~ and K2 carries a
fibre-reactive group,N@Ji th the proviso that the conpound of formula (
1' ) contain at |east one | ulfo or sulfato group. Sulfo wi f)be under st ood

n(ﬁ-(rlj C~-Cal kyl and X and T are as defined
ifidependent |y of_ 1 he @BlRFs hydrogen, nethyl,

-rylanlno Qpi onyl am no,
B-3 |§ﬁhfrcal of

as broadly enbraci e -SO03H acid as well as any formof salt,
typically an al kal i salt, alkaline earth netal salt or annnniunrsalt,
or the sambmhfxamhdoganbndanine Typi cal exanples are the sodi um

g‘it gzz: E'T‘is %%?%glq aﬁ‘mhﬂ{% %gp{]cx OEmHZBeNSé‘ f(?/ltafrfn?’c; Q'ﬁ{bﬂ' jgm ne.

n- | SO-,
sec- or tl@ﬁubsmu&eglror suicrsn@m rnotiay ajkyl wpﬂty;hy bydmrmﬁwo @tsrarg%ymorplmla@oxy or
i sorgr Opoguen Q4mifio or NSQ -C, Qﬁ?ll'll\l%’heh Ehnrmltvﬂfﬁll’em Mlttyhi%)w]s%stllﬂ}tgd)&’ are 4
g;g S:;? @}b{imug,edtgwglg@r%)y FB‘E‘?}‘BT %Eq%ggﬂlgkpqcyl qulgn%ubstrtgte %\r/(saubs%?uz%ccHave yes

sulfo, carboxy, acetylamino, methyl or methoxy, or T is a fibre-reactive radical of formula

802‘Y

CONH(CHy),-3-S0p-Y

R;j is hydrogen, hydroxy or sulfato,

R,q independently has the meaning of Ry, or is a radical of formula

X

A

N7 N (20),

LA

—NR;’

wherein Ry’ is hydrogen or C;-C,alkyl and X and T are as defined above,
R,g and R,; are each independently of the other hydrogen, methyl, methoxy,

2-hydroxyethoxy, 2-sulfatoethoxy, acetylamino, propionylamino, ureido or sulfo,



. -ff---NHC N=N-K2 (1), wherein K-, K2 and (R)S each have the neani 4deV 2007
gi ven above. R is preferably sulfo, hydroxy, nethyl or nethoxy. Sulfo is
particularly preferred. 14 NO V 2002 -5 s is preferably 1 or 2. Yis
preferably vinyl or ~3-sulfatoethyl. R2 is hydrogen or C~-C4al kyl,

typically nethyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or
tert-butyl and, preferably, hydrogen nmethyl or ethyl. R2 is nost

preferably hydrogen. n is preferably 2 3 or 4 and, nore particularly, 2 or
3. Illustrative exanples of suitable non-reactive anmno radicals T are

am no, 2&): QETU@@B 1@%&?%5136Fd1ﬁereﬁt3rahﬁég]rs ¥‘§$19&4E@f?oﬂpvhe grourP on51st1n$r$f

N, N-di - am no, norph

0X h m no foeth
p- met hyI léfgrdj é(@ﬂ(y Pr{'dgrl Cpt-aJﬁ‘é’f‘}‘r’oxyphenyl amino, o-, m or
p-sul f opﬁamyinqmﬂnbmndie&ryﬂ Bpph.ﬁmybamyrn&acaowmxgrbbwh@mﬂ@r

&gtr)r]glpoal_ﬁ amyggi ﬂ'i)l- Qyi %%tﬁ’%ﬂlﬁatg%ﬂl %‘FCBWE%X@? ‘?}E‘Qgﬂyr eaet i ve

radi cal PBsulfateétaylbl y Cl- C4al koxy, Cl-C4al kylthio, hydroxy, am no,

N Cl- C4a unsubstituted or substituted in the alkyl noiety
by hydr oz§y£ %%E?WS?%‘?? nmor phol i no, phenyl am no or

N- C~- C4al kyl - N- phenyl am no i n whi ch phenyl is unsubstituted or substituted
by sul fo, carboxy, s@zcgrtyl am no, nethyl or nethoxy. qugy larly preferred
non-reactive radrgéa %re a N- et hyl am no, N-ethylam no, norpholino,
phenyl am no, OHRM it néﬁé’nyl am no or N C— C4dPRYI - N- phenyl am no. X
is halogen, typically fluoro, chloro or bromp. Chloro or fluoro are
preferred eferab Yy gen, nethyl or ethyl. Hydrogen is

parti cul a remplr{erse&fi FRL néc}‘%olare each |ndependently of the other

pr ef er abh ys an integecabmolf tothendbove fornmula (4j') or (4k'). K~ and K2 may be
di ffereny ;05 qiiRlighatd Yy, identical. A preferred enbodinment of this

i nvention re?ates to conmpounds of forpnula = 1 4 NOV 2002 -6 Bl- N - N R2s
R2a with the proviso that at least one of K, and K, carries a fibre-reactive group, and

with the proviso that the compound of formula (1) contain at least one sulfo or sulfato
group.

Sulfo will be understood as broadly embracing the free -SO;H acid as well as any form of
salt, typically an alkali metal salt, alkaline earth metal salt or ammonium salt, or the salt of
an organic amine. Typical examples are the sodium, potassium, lithium or ammonium salt,
or the salt of triethanolamine.

C,-C4Alkyl is typically methyl. ethyl, n-propy! or isopropyl, or n-, iso-, sec- or tert-butyl.
C,-C4Alkoxy is typically methoxy, ethoxy, n-propoxy or isopropoxy, or n-, iso-, sec- or

tert-butoxy. Methoxy or ethoxy are preferred. Halogen is typically bromo or chloro.

The novel reactive dyes are preferably those of formula

o)
K N=N NH—C
- _©—N=N—K2 1,
9,

wherein K, K, and (R), each have the meanings given above.

R is preferably sulfo, hydroxy, methyl or methoxy. Sulfo is particularly preferred.



N=N-~ (SO3H)1-2 HO3S SOBHNH CO( 1 a), R25 R2s N = N - B2 N=N HO3S SO3H
wherein B 1is aradical of fornula Z1 \ (6a), and R22 ' B2 is a rddi N8y 2002
of formula Zz2 \ ~ (6b), . R 22 R 22 and R'22 are each independently of the
ot her hydrogen, sulfo, chloro, C~-Caal kyl or C~-Caal koxy; one of R23 and
R2a is hydroxy and the other is am no; one of R25 and R26 is hydroxy and
the other is amno, and Z~ and Z2 areseach independently of the other a
radi cal of the above fornmula (2a) or (2b). A particularly preferred

enbodi ment of this invention relates to conmpounds of fornula i 4 Nov zoo2
H2N OH BNy N gz 2( SOgH) 1-2 i HO3S SO03H NH CO (1 b) or HO NH2 N=N-B-
NEN A ~ ~ 3S SO3H OH NH2 B1-N=N N = N ~ (SQOgH) 1-2 H03S SO3H NH CO ( 1

c), NH2Z0H N ~ N - B~ N=N SO3H SO3H wherein B ~ is a radical of formula R 22
3 Y is preferably vinyl or 3-sulfatoethyl.

R, is hydrogen or C;-C,alkyl, typically methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl or tert-butyl and, preferably, hydrogen, methyl or ethyl. R, is most preferably
hydrogen.

n is preferably 2, 3 or 4 and, more particularly, 2 or 3.

Illustrative examples of suitable non-reactive amino radicals T are amino, methylamino,
ethylamino, B-hydroxyethylamino, N,N-di--hydroxyethylamino, f-sulfoethylamino,
morpholino, o-, m- or p-methylphenylamino, o-, m- or p-methoxyphenylamino, o-, m- or
p-sulfophenylamino, disulfophenylamino, o-carboxyphenylamino,
N-ethyl-N-phenylamino, N-methyl-N-phenylamino, methoxy, ethoxy, n- or isopropoxy as
well as hydroxy.

T in the significance of a non-reactive radical is preferably C;-C,alkoxy, C;-C,alkylthio,
hydroxy, amino, N-C,-C,alkylamino which is unsubstituted or substituted in the alkyl
moiety by hydroxy, sulfato or sulfo; morpholino, phenylamino or N-C,-C,alkyl-N-phenyl-
amino in which phenyl is unsubstituted or substituted by sulfo, carboxy, acetylamino,

methyl] or methoxy.

Particularly preferred non-reactive radicals T are amino, N-methylamino, N-ethylamino,
morpholino, phenylamino, 2-, 3- or 4-sulfophenylamino or N-C;-C,alkyl-N-phenylamino.

X is halogen, typically fluoro, chloro or bromo. Chloro or fluoro are preferred.
R;’ is preferably hydrogen, methyl or ethyl. Hydrogen is particularly preferred.

K, and K, are each independently of the other preferably a radical of the above formula
(47’) or (4k").

K, and K, may be different or, preferably, identical.

A preferred embodiment of this invention relates to compounds of formula



S02-Y 4 R~ 3 CONH-(CH2)2-a'S02 Y or / 4 (S-3H)0-1/ \ ~~S02-Y R ZZI}PE v 2000
hydr ogen, sulfo, nmethyl or nethoxy, and Y has the neani ngs and prefer 8
meani ngs gi ven above. The conpounds of fornmula ( 1' ) can be obtai ned by
e.g. tetrazotising about 1 nolar 14 NOV Z002 _g_ equivalent of the
compound of formula HZN i NH2 (7) win conventional manner, typically with
nitrite such as sodiumnitrite in acid medium typically a medi um
cont ai ni ng hydrochloric acid, and then coupling the tetrazotised conpound
wi th about 1 nolar equivalent of a coupling conponent of fornmula K1 - H (8)
and 14 NO V2002 9 about 1 nolar equivalent of a coupling conponent
of formula K2 - H (ﬁé iy acid, neutral or alkaline nedium E) R KI, K2 and
S havingBa-hef\heaNinu:3 arfd preferred meani ngs given above. If K -H and K2-H
are identical coupEfng SeapRAEaN n ét,ﬁ§_advantageous to react about 1
nol ar equi val ent o .& etrazoti co#‘rpauﬁtf of formula (7) with about 2
nol ar equi val epfossof a c6 nd of fornmula (8). The synthesis of the
conmpounds of formula ( 1'&§§Ean AHso be carried out by first coupling the
tetrazoti sed conpound of fornulaéky) with a precursor of (Kay,H or K2-H and
then converting the resultant di gazo conpound into the final conpound,
typically by coupling with a further di azotfes 6 Navxo-gpnponent. The
preferred conpounds of formula conveniently prepared by

coupling about 1 nolar equivale of a di d conpound of formula
HO4S SOgH
wherein B, is a radical of formula
(6a), and
(6b),

R’,, and R’’,, are each independently of the other hydrogen, sulfo, chloro, C;-C,alkyl or
C,-C,alkoxy; one of Ry3 and R,, is hydroxy and the other is amino; one of R,5 and Ry is
hydroxy and the other is amino, and Z; and Z, are each independently of the other a
radical of the above formula (2a) or (2b).

A particularly preferred embodiment of this invention relates to compounds of formula



B 1-NH2 ( 10), wherein Bl has the neaning given above, wth about 1 {Tglr@rv
equi val ent of a coupling conponent of fornmula OH NH2 (11), HO3S SO3H 2007
coupling the nonoazo conpound so obtained with about 0.5 nolar equival ent
of a tetrazotised conpound of formula O 2N ~ NH C NH2 ~~a). ~S~3H)1-2 ~
4 Nov 2002 - io The first coupling is carried out in acid nmediumto
prepare the conpounds of fornula (lIb), and in alkaline nediumto prepare
t he conpounds of formula ( 1 c). Thi's process, in which the pHin the first
coupling is in the acid range, is particularly preferred for the
preparation of thg_f mqynds of formula (I'b). The compounds of formula ( 1
b) and ( Bye>NanNal’go be prepared by coupling about 0.5 nol ar equival ent of
a previously tetr sed-CcREY f@rd'thg (7a) with about 1 nolar
forfalia ( 11 ) and then coupling the
di sazo conpoungysg” obtainkd with @ diazoti sed conpound of the above fornula
( 10). It is partai cularly $Pdtermed to use this process, in which the gHin
the first coupling is in the aci (%Cgange, for the preparagilgpmof t he
conpounds of formula (Ic). Replacing 1 nolar equival ent of a conpound of
formula ( 11 ) in the above process for tm@pNﬁP ration of the conpounds of
formulae (I1b) and (Ic) with c. nﬁq_r equi yaleYity 6f Beach of two
di fferent conpounds of formula ) \% 0.5 nol ar equi val ent of
an am nonapht hol di sul fonic acid 1 and &.0. Dl ar equi val ent of an
ani ni onapht hol di sul foni ¢ acid KK2, gt¥e® m xture8Ogt two symmetrical and
two asymmetrical conpounds, e.g. of formula I N=N KKK- N=N~NHCO ~ ~ (12a) ~J
~- - N=N- KKy- N=N ~S~3 1'2 Bl | N=N-KK2- N=N~NHCO ~ ~ (12b), --N=N-KK2 N=N
(SCsH) ~' 2gB= M= -FKK2 N = N ~ NHOO ~ B~ (12c), and --N=N-KK2 N=N ~S~3H)
t'2 By | B~ N=N KK ENHCQ =y — d) =N=N- KKK- N=N ~S~3H) 1- ~2 14 NOV
2002 NN L S K

Q

CcoO ( 1c),

SO,H SOgH

wherein B, is a radical of formula
R2z
SO,-Y
R,

3 or
CONH-(CH,), ;-SO,-Y
4

(SOzH) ¢

6-3 SO-Y

R’,, is hydrogen, sulfo, methy! or methoxy, and Y has the meanings and preferred

meanings given above.

The compounds of formula (1’) can be obtained by e.g. tetrazotising about 1 molar



whi ch constitute a further object of this invention. The variable Bl in
fornmul ae (12a) to ( 12d) has the meanings and preferred neani ngs gi verd NOV 200
above, and KK 1 is preferably the radical of

1- am no- 8- hydr oxynapht hal ene- 3, 6-di sul fonic acid (Hacid), and KK2 is
preferably the radical of 1-am no-8-hydroxynaphthal ene-4,6-disulfonic acid
(K-acid). The conpounds of formula L%L or (7a)) (8), {9), (10) and (11) are
known or can be prepared in per se known manner. Accordingly) the conpounds
of formula (7) may conveniently be prepared by sinple reaction in

conventi ' oyl chloride or an am nobenzenesul f oyl
chIorideaaﬁ¥ﬂaﬁﬁgﬂg3$%nspgﬁgyﬁgggggninobenzene or am nobenzenesul f onam de.
The novel conpounds of fornmula (1') as well as the m xtures of conpounds of

fornmul ae {12a) to HM2 fibre-reactiye, i.e. they are capabl e of
reacting with the hydro roupézﬁT_fEI;EﬂfseNp (Mith the reactive centres
of natural and synthetk pol yam des to coval ent chem cal bonds. The

reactive dyes of fornulagl') as well as of the m xtures of conpounds of
formula (12a) to ( 12d) are suitable for dyeing and printing a wi de range
of mater| f [ - ar: z 1] . i kL - cont ai ni ng
fibre mrarrar Rl ram, SR K S s d BBt MACRRRE AR ML 1T,
wool ) potypinsilde medingsceniainipglhydroshlesisasid, amdithen goppling the kearagodsed| ul osi ¢
fibre matgnbdlnd With @AdutK'rﬂaa-eqnym&%f%a%ming%oa{poﬁmfbfmmal s are natwal
cellul ose fi1bres such as cotton, linen and hénp, "as well as cellul ose and
regenerated cellul ose. The reactive dyes of formula (1) are al so suitable
for dyeing or priRti-Hy hyRira@dy! group-containing fibres which are
conponents of blended fabrics) typically blends of cotton and pol yester or
pol yam de fibres. The novel dyes can be applied to, and fixed on, the fibre
material by different nethods, preferably in the form of aqueous dye
solutions and printing pastes. They are suitable for dyeing by the exhaust
process as well as by the pad dyeing process, and they can be used at | ow
dyeing tenperatures and require only short steamng tines in the pad-steam
process. Fixation is good and unfi xed dye can be easily washed off, the

di fference between degree of exhaustion and degree of fixation being
remarkably small, i.e. the soap loss is very insignificant. The reactive
dyes of formula (1') and (12a) to (12d) are also suitable for printing,
especially on cotton, but also for printing nitrogen-containing fibres such
as wool, silk or blends which contain wool. ~ 4 Nov zo02 - 12 The dyei ngs
and prints obtained with the dyes of this invention have superi or
tinctorial strength and high fibre-dye bonding stability in the acid as
well as in the alkaline range. In addition, they have good |ightfastness
and very good wetfastness properties such as fastness to washing, water,
seawat er, cross-dyeing and perspiration, as well as good fastness to

pl eating, ironing, rubbing and, in particular, chlorine. The invention is
illustrated by the foll owi ng Exanples in which, unless otherw se stated,
parts and percentages are by weight. The ratio of parts by weight to parts
by volune is the sane as that of the kilogramto the litre. Preparation of
the di azotised amnes of fornula (10) Exanple 1: 28 parts of the am ne of
formul a Al-NH2, wherein Al is the radical of formula / \ S02-CH2- CH2- OSO3H
, are thoroughly stirred in 150 parts of water. 16 parts of concentrated
hydrochl oric acid are added to the suspension so obtained. After cooling to
0-5C, 7 parts of sodiumnitrite, dissolved in 25 parts of water, are slowy
added dropwi se. Wien the reaction of the am ne to the correspondi ng di azo
conmpound is conplete, excess nitrite is destroyed by addition of sulfamc
acid. Exanples 2-4: In general accordance with the procedure of Exanple 1,

t he di azo conpounds of the follow ng am nes can be prepared: Exanple Am ne
[\ 2 A2-NH2 AZ = S02- CH2- CH2-OS03H / \ 3 A3-NH2 A3

CONH- (CH2) 2- S02- (CH2)2-0CsO03H 1 4 N O V 2002 -13



4 AA-NH2 A4 = ~ ~ CONH (CH2) 2- S02- (CH2) 2- OSO03H PreQaration of the
tetrazotised conpounds of formula (7) or (7a) Exanple 5: 19 parts &fi NiVe00?
di amine of formula H2N - E1 - NH2, wherein El is the radical of fornula
NH- C HO3S SO3H are dissolved in 190 parts of water to forma neutral
solution. After cooling to c. 0C, 16 parts of concentrated hydrochloric
acid are added to this solution, and thgn a solution of 7 parts of sodium
nitrite in 25 parts of water is slowy added dropw se. Wen the reaction of
the diamne to the corresponding tetrazo conpound is conpl ete, excess
nitrite is destroyed by addition of sulfamc acid. Exanples 6-10: In
general accordance with the procedure of Exanple 5, the tetrazo conpounds
of the f@abowvii mgladeauivalert of arfobpling egmpondnt ghfarmle Di ami ne 6 H2N- E2- NHZ EZ

= ~ ] NH CO HO3S SO03H 7 H2N-E3-NH2 E3 = ~ | NH-CO HO3S 8 H2N-E4-NH2 E4 = ~
| NH-CO H03S 9 H2N-ES-NH2 ES = ~ ~ NHCOH03S a 1 4 NO V 2002 - 14 10
HZN- E6- NH2 E6 = ~ Ko Nk HO3S 10a H2N- E~- NH2 E~ | NH Sii Olob HN

Il

-NH E = NH-SzE823nH038010cHN—-NHE IS-NH-02~29
~0O0 Pre t| on ound f 11: The_.sol ution
of the dl"g GﬁWoaH%aﬁ H‘gg)dé‘?ﬁ’ng ngﬂgt?t‘ d:s}%vﬁgﬁg nﬁ%ﬁndaBrEEﬁrEﬁdng to
Exanpl e meaamgslgﬁdndboyxw se to a suspension of 32 parts of

1- am no- 8- hydr oxynapht hal ene- 3, 6-di sul fonic acid (Hacid) in 100 parts of
water at 0-5C. The mixture is then allowed to warmto roomtenperature and
i s stirr &Kyt ind Bolbare identical conpling ecomppinents ghentit isradmantageous tosrea¢i@hodtool ed
to 5-10C) xﬁ&ﬁr 1{'a§er{t%f%%’te&&o%sé’d dﬂrﬁﬁbuﬁﬁ‘éf 7‘?%01&\‘%894 ViloPfp, and the

sol ution of trazo co rgtu he am ne of fornula H2ZN E1- NHZ
obt ai nedeﬁ@(‘f%lﬁﬂ'isrﬁ)gatc@mﬂﬁ% ogmp]§ @ ow y added dropwi se, while keeping the
pH constant at 3-4 by addition of sodium hydr oxi de solution. When coupling

is conplete, the.d sqol ution | fre t by.dialysi.s and
concent r drEaPeas EEiE Soibhilissk crplito] gt e S HudRirERe ¢ or mul a
1 4 Nov HwORtrazotised compound of formula (7) with a precursor of K;-H or K,-H and then

converting the resultant disazo compound into the final compound, typically by coupling

with a further diazotised diazo component.

The preferred compounds of formula (1b) and (1c) are conveniently prepared by coupling
about 1 molar equivalent of a diazotised compound of formula
B,-NH, (10),

wherein B, has the meaning given above, with about 1 molar equivalent of a coupling
component of formula

OH NH,

(11),

HO,3S SOH

and coupling the monoazo compound so obtained with about 0.5 molar equivalent of a
tetrazotised compound of formula

o

H,N I
2 ‘;E—NH—C—-(a NH, (72)-

(SOzH)1-2



- is HO3SO0- H2CH2CG-02S ~ ~ N = NNH2 OH SO3Hi ~ N=Ni | i ~ 1 SO03H HO3S
SO3H NH CO ~I HO3S0- H2CH2C- 02S ~ ~ N - N NH20H N=N SO03H SO3H i n thq 4f \mﬂﬁ’lf
the free acid as a dark powder, which dyes cellulose in a navy bl ue shade
of good allround fastness properties. Exanples l1lla-11lc: The procedure of
Exanple 11 is repeated, but replacing the solution of the tetrazo conpound
of the am ne of formula H2N-El -NH2 wit hj@an equival ent anount of the
solution of the tetrazo conpound according to Exanple 10a, 10b or 10c, to
give the follow ng compounds which al so dye cellulose in a navy blue shade
of good allround fastness properties. HO3SO- H2CH2C-02S ~ ~ N = N NH2 OH i |
~N=Ni I i HO3S SO3H NH S02 1l1la ~I NH20H HO3S0- H2CH2C-02S ~ ~ N = N N=N
SCaH S03Fhe fifist doupling\is 24ti2d outlié abld3GalitA CpEpare She-compoundblofNfdzOmlagdBy i !

soaH sost1dH A Tb Mt RRprehdr (i el prdRn bR AR TR rogsse Mgl

the pH in the first coupling is in the acid range, is particularly preferred for the preparation
of the compounds of formula (1b).

l

The compounds of formula (1b) and (1¢) can also be prepared by coupling about 0.5 molar
equivalent of a previously tetrazotised compound of formula (7a) with about 1 molar
equivalent of a compound of the above formula (11) and then coupling the disazo
compound so obtained with a diazotised compound of the above formula (10). It is
particularly preferred to use this process, in which the pH in the first coupling is in the
acid range, for the preparation of the compounds of formula (1c).

Replacing 1 molar equivalent of a compound of formula (11) in the above process for the
preparation of the compounds of formulae (1b) and (1c) with c. 0.5 molar equivalent of
each of two different compounds of formula (11), typically c. 0.5 molar equivalent of an
aminonaphtholdisulfonic acid KK1 and c. 0.5 molar equivalent of an aminionaphthol-
disulfonic acid KK2, gives mixtures of two symmetrical and two asymmetrical
compounds, e.g. of formula

B, o

1
N=N—KK1—N=N—@_NHCO—G_N=N__KK1_N=& (12a),
B, o

1
N=N—KK2—N=N—©—NHCO—© NeNe— KK N f) (12D),

= — 2—' —
) 5
N=N-—KK;—N:=N 3
: _@—NHCO—-G_NzN_KKZ_N=N (12c), and
(SOgH) -,

B1
l



NH 11 c
12- 34:

t he general

S02 ., NH20H HO3S0- H2CH2C-02S ~ ~ N = N N=N SO03H S03H Exanpl®, yoy
I n general accordance with the procedure of Exanple 11, the dyes o
formula NH2 OH OH NH A-N=N 2 N=N-A N=N- E- N=N HO03S S03H SO03H
SO3H wherein the variabl es have the neanings indicated in Table 1,

obtained fromthe diazo conpounds of Exanples 1 to 4 and the tetrazo
conpounds of Exanples 5 to 10. These dygs al so dye cellulose in a navy bl ue
shade of good allround fastness properties. 14 NOV 2002 - 17 Table

ExanQ e

A E No.

12A1E213A1E314A1E415A1ES16A1E617A2E118A2E219AZE320A2E421A2ES22A2,
E623A3E124A3E225A3E326A3E427A3ES28A3EG629A4E130A4E231A4E332A4EA33A4ES34A4E6

Al - A4 anshiEl cefistitute aifosheFaibjeet bfathis inventior Afhemgaripbleddy inrfotnmdadidRaptees 1 to

gl R g 8RR e Bl Rab Rt O ARTROUIT KR IR ARADE. 1,

10. Exa
fornmul a

can be

T2[][]2

suspensiragicalf ofﬂzmpm&hmroxymphﬂ@le@eﬁyﬁid@ulfmp heid §Heaved)3ael KK2us$ f oni ¢ aci d

H- d
Lo 1 oom e e P Rt hac A

m Xture
3-4 wit

hydr oxi deeparediby snlmplé/\:‘daelmommumhvmomal aanek ef &n mhhﬁbdy&ylsailumdm ars freed

I's then cooled to 5-10C, the lesralsedto 14NO\/2002-

S

ﬂ_thﬁle A6 HiSulfchid 5{‘[?5' (Rld.gyed to warm

e reaction

hl‘l'mmﬂ'ﬂumlﬂép%hﬂﬁlai% &t (78)) (8)3(91 ((lb?aﬂ?d) (149 hekn@wnldi@as! b@éﬁépﬁﬂ:ﬂpound

of the am ne of fornul a

added BT SonaR PEIEEARHS lpaﬁtﬁﬁcem‘é‘ﬁ 10l R A AP RERGY Do) um

af 1 or or g nEecHBrasBiiRy BT e BpSGe S B DA B et L B - .1
NEN | - sulfonamieaH HO3S SO3H NH CO OH NH HO3S0- HRGHRG- 025 ~ ~ N = N 2 NN
SO3H SO3H

The novel compounds of formula (1’) as well as the mixtures of compounds of formulae
(12a) to (12d) are fibre-reactive, i.e. they are capable of reacting with the hydroxyl groups
of cellulose or with the reactive centres of natural and synthetic polyamides to form
covalent chemical bonds.

The reactive dyes of formula(1’) as well as of the mixtures of compounds of formula (12a)
to (12d) are suitable for dyeing and printing a wide range of materials, preferably
hydroxyl group-containing or nitrogen-containing fibre materials. Illustrative examples of
such materials are silk, leather, wool, polyamide fibres and polyurethanes, and, in
particular, cellulosic fibre materials of all kinds. Typical examples of such materials are
natural cellulose fibres such as cotton, linen and hemp, as well as cellulose and
regenerated cellulose. The reactive dyes of formula (1) are also suitable for dyeing or
printing hydroxyl group-containing fibres which are components of blended fabrics,
typically blends of cotton and polyester or polyamide fibres.

The novel dyes can be applied to, and fixed on, the fibre material by different methods,
preferably in the form of aqueous dye solutions and printing pastes. They are suitable for
dyeing by the exhaust process as well as by the pad dyeing process, and they can be used
at low dyeing temperatures and require only short steaming times in the pad-steam
process. Fixation is good and unfixed dye can be easily washed off, the difference between
degree of exhaustion and degree of fixation being remarkably small, i.e. the soap loss is
very insignificant. The reactive dyes of formula (1°) and (12a) to (12d) are also suitable
for printing, especially on cotton, but also for printing nitrogen-containing fibres such as
wool, silk or blends which contain wool.



in the formof the free acid as a dark powder, which dyes cellulose in a
navy bl ue shade of good allround fastness properties. Exanples 36-58% N0y 2007
general accordance with the procedure of Exanple 35, the dyes of the
general formula OH NH2 NH2 OH A-N=N N=N-A w N-N-E-N-N HO3S SO03H SO03H SO3H
wherein the variabl es have the neaning indicated in Table 2, can be

obtai ned fromthe diazo conpounds of Exgnples | to 4 and the tetrazo
conpounds of Exanples 5 to 10, These dyes al so dye cellulose in a navy blue
shade of good allround fastness properties. 1 4 NDV 2001 - 19 Table 2:
Exanpl eAENo. 36 A1E237A1E338A1Ea39A1ES540A1E641A2E142 A2EZ43A2

, E344A2Ea45A2ESA6A2E647A3SE148A3E249A3E350A3Ea51A3ESS52A3E653AaE154AaE255AaE3
56AaEab TRuexBe8RsE6d AtintssobsainedavitiEdeidyeSaflthis igvdntior haveesuperion uhrg:801§ﬂ1v en in

t he Ex f th
amene g;g&l i ogth jaInh%/ﬂép Wgﬁ%@g ﬁ@’gl%y%lg%ﬁgen%%% i's a e rop\(/)vl se ©
to a sus’}ﬁ‘éﬁ&%ﬂ‘%fhaggg%qh@t@ﬁmisséﬁﬂ H@W@Wdﬁ’%‘ﬁ%lﬂfﬁkﬂw&@ di sul foni c

aci d (K-faghébs tb ma&m{;p@ﬁt&ﬁ s@dwat@! &bssAdyehigddnd pEhsp uﬁhdﬁ Wk vellisasigosa al | oned to
warm t o oomtenPera ure.and is stlrred un |I I|ng is complete. The

react i orfasHSSSIP BlGatng,{Ening, Hyhbing apdsinRagicularchioy es raised to 3-4 with

sodi um hydr oxi de sol ution, and the sol ution of the tet razo corrpound of the

5'is o WESERIGY %}%&f@é b o U Swi Rirt In S, HERs RGN Gapf) B ©
addi t i orpaots and gexgentagel ax by evesghtt. (Ehiegatio wMtscbtngﬂlgmgo partcbypdleme,is thiee dye

solutio s qu@ﬁ%ﬁ | ysis and concentrated by evaporation
under vggh%m tgzﬁg)(gfrtﬁ etdg%ﬁplggnd of formul a HO3SO- H2CH2C-02S ~ ~ N = N

NH2 OH SO3Hi ~ N=Ni ~ i ~ ~ S03H S03H SO3H NH CO | NH20H H03S0- H2CH2C- 02S
~ ~ N = tepirhlisiDetHih®@dHotised amines of formula (10)

Example 1: 28 parts of the amine of formula A;-NH,, wherein A, is the radical of formula

—@— S0,-CH,-CH,-OSOH |

are thoroughly stirred in 150 parts of water. 16 parts of concentrated hydrochloric acid are
added to the suspension so obtained. After cooling to 0-5°C, 7 parts of sodium nitrite,
dissolved in 25 parts of water, are slowly added dropwise. When the reaction of the amine
to the corresponding diazo compound is complete, excess nitrite is destroyed by addition
of sulfamic acid.

Examples 2-4: In general accordance with the procedure of Example 1, the diazo
compounds of the following amines can be prepared:

Example Amine

SO,-CH,-CH,-OSO4H

3 A4-NH, Ay = Q

CONH-(CHy)5-S0,-(CHy),-OSOH



in the formof the free acid as a dark powder, which dyes cellul ose,in
navy bl ue shade of good allround fastness properties. Exanples 60-85:[’ Nﬁ]\/ 00
general accordance with the procedure of Exanple 59, the dyes of the
general formula NH2 OH OH NH A-N=N 2 N=NA/ I \ NNNE-N=N\ / \ \ SO H
SO3H SO3H SO3H 3 wherein the variables have the neaning indicated in Table
3, can be obtained fromthe diazo conpounds of Exanples 1 to 4 and the
tetrazo conpounds of Exanples 5 to 10. These dyes also dye cellulose in a
navy bl ue shade of good allround fastness properties. 1 4 NOV 2002 -21
Tabl e 3:
Exanpl eAEf0. 60A1EA6DRIES! 62A1EMEATE&@IE&WQ%@%&%K&M%MES?O
A2E671A3E172A3E273A3E374A3E475A3EST6A3EG7T7TAAEL78AAE279A4E380A4EA81A4ES82A4E
6 Al-A4 and El-E6 in Table 3 have the neaning given in Exanples 1 to 10.
Exanpl e 83: The solution of the tetrazo conpound of the am ne of fornula
H2N- El - Npi2zpariation oflie astebrsedeoimpotmdsgflforniula $7)add®d dropwi se to a
suspensi on of 32 parts of 1-am no-8-hydroxynapht hal ene-4, 6-di sul fonic acid
(K-acid) in 100 parts of water at 0-5C. The m xture is then allowed to warm
t o room Example §ul9 parsef the disuriing efdformulial HeNu B, i- N4, svhersapEeisahe M@décal eact i on
m xture §Ssobigl cooled to 5-10C, the pHis raised to 3-4 with sodium
hydr oxi de solution, and the solution of the diazo conmpound of the am ne -
4 No v 2002 -22 of formula Al -NH2 obtained according to Exanple 1 is
sl owW y added dropw se, wkil e Eﬁﬂgn t#le WH constant at 3-4 by addition of
sodi um hydr oxi de sol ut Wh oupl | s complete, the dye solution is
freed fromsalt by di gdSsts, and concentrated by evaporation under vacuum
af fording the conp®a®d of fo¥®al a HO3S0- H2CH2C-02S ~ ~ N = N OH NH2 SO3H i
~NNi ~i ~ ~ SO3H SO3H SO3H NH CO I OH NH HO3SO0- H2CH2C-02S ~ ~ N = N 2
N=N S03 L j ’ r j dyes
col | ul sz ieoivea bR B ket KrkFa A Sufont ltfer B0 s

parts of concentrated hydrochloric acid are added to this solution, and then a solution of 7

parts of sodium nitrite in 25 parts of water is slowly added dropwise. When the reaction of

the diamine to the corresponding tetrazo compound is complete, excess nitrite is destroyed
by addition of sulfamic acid.

Examples 6-10: In general accordance with the procedure of Example 5, the tetrazo

compounds of the following diamines can be prepared:

Example Diamine
6 H2N-E2‘NH2 E2 = _ﬁ NH'CO—Q
HO4S SOGH
7 H,N-E;-NH, E; = J/\I NH-CO \//:\>—
)\/I —
HO,S
8 H,N-E,-NH, By=  — 7 00 7\
« —
HO,S
=
9 H,N-Es-NH, Es= M NH-co O——



Exanpl es 84-106: In general accordance with the procedure of Exanple 83,
the dyes of the general fornmula OH NH2 NH2 OH A-N-N N=N- A N=N- E- N¢Y V3802
SO03H SO3H SOCsH wherein the variabl es have the nmeaning indicated in Table 4,
can be obtained fromthe diazo conmpounds of Exanples 1 to 4 and the tetrazo
conpounds of Exanples 5 to 10. These dyes al so dye cellulose in a navy blue
shade of good allround fastness propertjgyes. Table 4: Exanple A E No. $4 Al
E2 85 Al E3 14 N O V 2002 -23
86A1E487A1ES88ALE689A2ElI 90AZE291A2E392A2E493A2ES94A2E695A3E196A3E297A3E398A
3E499A3ES100A3E6101A4E1102A4E2103A4E3104A4E4105A4ES106A4E6 Al - A4 and El - E6
in Table 4 have the neaning given in the Exanples 1 to 10. Exanple 107: 35
parts of the am ne of fornmula A5-I1VIi2—wErgin AS is the \gical of
formula $93H | SGZACHRGHE; OSO3H myre thork lly ghigo.ed o parts of
water. 16 parts of” co centrat ed hydr gghgor I'C acid are add o the
suspension. After cooling to 0-5C, 7 p%rts of sodiumnitriteNdissolved in
25 parts of water are slowy added dropw se. \When the reaction of the am ne
to the correspondi ng diazo conpound is conplete, excess nitrite is

=24 Exanpl es

destroyed by addition of sulfamc aci O V Q00~.
108-109: generghy &c dance wig h the |prodgeduig o 107, the diazo
conpound%b%f t he P?’owﬁ?)v(i\\nﬂ&nb ani nesé7c_an be epar'gﬁ: I%X i ne SO3H 108
,e,6_j~j2 A6 =i i S02-CH2CH2- CSO3H O
o
Il
10b H2N'Eg-NH2 E8 = NH— S
HOSS S
o) O
1 1
10c H,;N-Eq-NH, Eg= ﬁ — NH— ﬁ
0] ¢

Preparation of the compounds of formula (1)

Example 11: The solution of the diazo compound of the amine of formula A;-NH,
obtained according to Example 1 is added dropwise to a suspension of 32 parts of
1-amino-8-hydroxynaphthalene-3,6-disulfonic acid (H-acid) in 100 parts of water at
0-5°C. The mixture is then allowed to warm to room temperature and is stirred until
coupling is complete. The reaction mixture is then cooled to 5-10°C, the pH is raised to
3-4 with sodium hydroxide solution, and the solution of the tetrazo compound of the
amine of formula H,N-E;-NH, obtained according to Example 5 is slowly added
dropwise, while keeping the pH constant at 3-4 by addition of sodium hydroxide solution.
When coupling is complete, the dye solution is freed from salt by dialysis and
concentrated by evaporation under vacuum, affording the compound of formula



109 A~-NH2 A~ _ ~ | ~ S02- CH2CH2- CSO03H Exanpl e 110: The solution of the
tetrazo conpound of the am ne of formula H2N-El - NH2 obtai ned accordifg NgP 2002
Exanple 5 is added dropwi se to a suspension of 32 parts of

1- am no- 8- hydr oxynapht hal ene- 3, 6-di sul fonic acid (Hacid) in 100 parts of
water at 0-5C. The m xture is then allowed to warmto roomtenperature and
is stirred until coupling is conplete._;§he reaction mxture is then cool ed
to 5-10C, the pHis raised to 3-4 with sodi um hydroxi de solution, and the
solution of the diazo conpound of the am ne of formula AS-NH2 obt ai ned
according to Exanple 1074s sl ow yNﬁd&gd dropwi g@,ywhi | e keeping the pH

const ant HAESGHJCHC-Qgltl+ @a NE=dodi ufry hydr oxi de |sOl uti on. When coupling is

conpl ete) the dye solution is fr 1§ 2Nt ialysis and concentrated

by evaporation under vacuum aff he co SefHformula SO3H i i ! N
2 CH2

= NOHNH2 SO3H i ~ N=N i HOﬁéOS C 03 Fr~'H~~803H803H803H NH CO
SO3H ~ 1 OH NH2 i ~ N=N N=N H03S0- H2CH2C03S ~ 571 SO3H SO03H 1 4 Nov 2002
-25 in the formof the free acid as a dark powd&®) which dyes cellulose in
a navy blue shade of good allround fastness properties. Exanples 111-115:

I n general accordance with the procedure of ExH e 110, the dyes of the
general for H A- N=NL 2 MENOM W NS{E- N=N . - ~ HO3S SO03H SO3H
SO03H Meref@ggﬁ?ﬁglﬁ\gﬁ)@g@&/—emﬁ'ﬁ AN i]!\g_d'Ncat ed in Table 5) can be
obt ai ned fromthe diazo conpound of 7 and the tetrazo conpounds
of Exanples 6 to 10. These dyes al s¢ dyecallulose in a navy blue shade of
good al lround fastness properties. SPdhi e 5:50s

Exanpl eAENo. 111ASE2112ASE3113ASE4114ASES115ASE6 AS and E2-E6 in Table 5
have t he in iven in the anpl.es 6.t0, 10 107. Exappl e 16-121:
The  pr odBd Bt e ith e b ok Bobes whidhia? e p ogy SRRk GRAGT - o o
wi t h t hegoedailveundfastaeys propenfesK- aci d) to gi ve the conmpounds of the general
formula OH NH2 NH2 OH A-N=N N=N-A / ~ N=N-E- N=N

Examples 11a-11c: The procedure of Example 11 is repeated, but replacing the solution of
the tetrazo compound of the amine of formula H,N-E;-NH, with an equivalent amount of
the solution of the tetrazo compound according to Example 10a, 10b or 10c, to give the

following compounds which also dye cellulose in a navy blue shade of good allround
fastness properties.

HOS0-H,CH,C-0,8 —{ H—nN=nN_ 2P"

oo

HO,S SOzH NH
]
SO
11a 2

NH,OH
HO3S0-HoCH,C-0,8 —©— N=N 2
oS

SO.H SOZH



HO3S 503H SO3H SO3H 1 4 NOV 20U2 -26 wherein the variables have thd4 4 NOV 2002
meaning indicated in Table 6 and which al so dye cellulose in a navy bl ue
shade of good allround fastness properties. Table 6: Exanple A E No.
116ASE1117ASE2]1 18ASE3119ASE4120ASES121ASE6 AS and E1-E6 in Table 6 have the
meani ng given in Exanples 5 to 10 and 107. Exanple 122: The solution of the
tetrazo conpound of the am ne of fornmulg_ HZN-El -NH2 obtai ned according to
Exanple 5 is added dropwi se to a suspension of 32 parts of

1- am no- 8- hydr oxynapht hal ene- 3, 6-di sul fonic acid (Hacid) in 100 parts of
wat er at O-I_"-S(%S '_I"Qe%%(##'e rg_thenyalMey@d to war m>PaHr oom t enper ature and
is stirred'u |q '3 g conpl e Qe reactiod _m xture is then cool ed
to 5-10C, the pHis raised to 3-4 @@ T Ryd i de solution) and the
solution of the diazo conpound of th&-antng of fornul a A6- NH2 obtai ned
according to Exanple 108 is sl oWPad added dr 8Pl se, Nwhi | e keeping the pH
constant at 3-4 by addition of sodium hydroxide soltion. Wien coupling is
conpl et g1pt he dye solution is freed fromsalt by dijafysis and concentrat ed

by evaporation under vacuum affording the conpou f formul a 14 NOV
2002 -27 SO3H i i |I N - N OH NH2 SO3H i T\h—Pﬁg_f ~ ~ SO3H

HO3S0- HZCHZC-Qég@chH E;s SO8H 2 NH2 [i ~ N=N N=N

HO3S0- H2CH2C- 025 \ \ S 3 in the N+ free acid as a dark
powder, which dyes cellulose in a navy ade of good allround fastness

properties. Exanples 123-127: In genes@H accor e wth the procedure of
Exanpl e 122, the dyes of the general fornmula OH NH2Z NH OH A-N=N 2 N=N-A
N N- E- N=N HO3S SO3H SO03H SO03H

HOgSO-H,CH,C-0,8 — Y—N=n_ "2

jocyune

NH

lic SO,

NH,OH Q
HO4SO-H,CH,C-0,8 —/_Y—N=N_ | *
O@ nen

SO4H SOzH

Example 12-34: In general accordance with the procedure of Example 11, the dyes of the
general formula

NH, OH

- OO N=N—E—N=N OO ’

HO,S SO4H sO.H SO4H

wherein the variables have the meanings indicated in Table 1, can be obtained from the
diazo compounds of Examples 1 to 4 and the tetrazo compounds of Examples 5 to 10.
These dyes also dye cellulose in a navy blue shade of good allround fastness properties.



wherein the variables have the neaning indicated in Table 7, can be
obt ai ned fromthe diazo conpound of Exanple 108 and the tetrazo conb6JW¥£W2
of the Exanples 6 to 10. These dyes al so dye cellulose in a navy bl ue shade
of good allround fastness properties. 1 4 NOV 2002 -28 Table 7: Exanple
A E No. 123A6E2| 24A6E3125A6E4126A. 6ES127A6E6 A6 and E2-E6 in Table 7 have
the meaning given in Exanples 6 to 10_and 108. Exanples 128-133: The
procedure of Exanples 122 to 127 is repeated, but replacing the Hacid with
t he equi val ent amount of K-acid, to give the conpounds of the general

for mul NH2 NH2 OH A-N N N=N-A N=N-E- N=N HO3S SO H SO H SCaH 3 3 wherein
t he var 5 have the neaning indicated in Table 8 and which al so dye
cellulose in a navy blue shade of good allround fastness properties. Table
8: Ex_, g A E No. 128A,6E1129A6E2130A6E3131A6E4132A6E5 1 4 NOV ?~~?
-29 13 A6 and El-E6=tn Table have the neaning given in Exanples 5

to 10 amyo.108. Exanple 134: The solution of the tetrazo conpound of the

am ne of fornula H2N El - NH2 obt ai ned according to Exanple 5 is added

dropwi se to a suspension of 32 parts_of

1- ami no- B hydr oxynapht hal ede- 3, 6- di s8kfonic acid (Hacid) in 100 parts of
wat er at19P-5C. The m xtur eAils t hen aElsowed to warmto roomtenperature and
is stirr until coupling i,s conplete. The reaction mxture is then cool ed
to 5-10C,"the pHis rai sed®Mo 3-4 wi gh sodi um hydr oxi de sol ution, and the
sol utionl®f the diazo conpdynd of th&sam ne of fornula A~-NH2 obtai ned
accor di g to Exanpl e 109 i S\ slowy a%ded dropwi se, while keeping the pH
constant at 3-4 by additiofnlof sodiumfhydroxide sol ution. Wen coupling is
conmpl et el7 t he dye sol utionfzs freed Biomsalt by dialysis and concentrated
by evapoj@tion under vacuump, af fordi BY t he conpound of formula i ( N- N OH
NH2 SO3H19~ Il ~ NN~ |

A, E,
20 A, E,
21 A, Es
22 A, . Eg
23 Ag E,
24 As E,
25 As E,
26 Ag E,
27 Ay Es
28 A, Eq
29 A E,
30 A, E,
3] A E,
32 A4 E,
33 Al E,
34 Ay Eq

A;-A, and E|-Eg in this Table have the meaning given in the Examples 1 to 10.

Example 35: The solution of the tetrazo compound of the amine of formula H,N-E;-NH,
obtained according to Example 5 is added dropwise to a suspension of 32 parts of
1-amino-8-hydroxynaphthalene-3,6-disulfonic acid (H-acid) in 100 parts of water at
0-5°C. The mixture is then allowed to warm to room temperature and is stirred until
coupling is complete. The reaction mixture is then cooled to 5-10°C, the pH is raised to



HO3S0- H2CH2C- 02S ~ i ~ SO03H SO03H SO3H NH CO OH NH2 i ~ N = N ~ N=N

HO3S0- H2CH2C- 02S S03H 503H in the formof the free acid as a dark pdwdd6Y 2002
whi ch dyes cellulose in a navy blue shade of good allround fastness
properties. Exanples 135-139: In general accordance with the procedure of
Exanpl e 134, the dyes of the general fornmula OH NH2 NH OH A-N=N 2 N=N-A / |
w N-N-E-N=N HO3S SO3H SO3H SO3H 14 N {g.V 2002 -30 wherein the variabl es
have the neaning indicated in Table 9, can be obtained fromthe diazo
conpound of Exanple 109 and the tetrazo conpounds of Exanples 6 to 10.

These dyng alis@dine h?@r‘o&f&e%ﬁmgﬁ eﬁadQﬁé’%lﬁiﬁd&?oﬁﬂ@@ﬁz@&orﬁﬁ&ﬂad%f'tﬁ@b&ﬂgxe

ropertl (SIS

f ast ness
135A~E2 1@%@@3‘1 PaNHy QBWQSE%‘EWEGO Exaraale 1r:‘2 stopvly addedifirapwisgavhile he
neani ng pepig tha Hh:@nﬁmrspB%bﬁaddalolﬁfaodﬁuﬂ:ﬂ%zdr&&mleﬁoriWhénd&)upihg

procedur.e of at.e but ing the H Cld W th
Phe equi 8 SPBRIEIG M A Hittiends e frm gil BY pbsiciiy TRttt dGentaich
formul a ﬁderﬂ;utha%fd@ﬂg\tthbmwuhd\#ﬂ‘ﬂeEaMN HO35 gp3H 503H SO3H wherein the

vari abl es have the neaning indicated in Table 10 and which al so dye
cellulose in a navy blue shade of good allround foa's_lt ness properties.

HO4SO-H,CH,C-0,8 —_H—N=n_ O lFe 3
N=N

HO,S SOH  NH
]

CcO

OH NH
HOSO-H,CH,C-0,8 —{_Hy—N=N 2

N=

SO;H SO.H

in the form of the free acid as a dark powder, which dyes cellulose in a navy blue shade of
good allround fastness properties.

Examples 36-58: In general accordance with the procedure of Example 35, the dyes of the
general formula

OH NH
N A NH, OH CNea

CO ey
SOzH

HO,S SO4H SOgH
wherein the variables have the meaning indicated in Table 2, can be obtained from the
diazo compounds of Examples 1 to 4 and the tetrazo compounds of Examples 5 to 10,
These dyes also dye cellulose in a navy blue shade of good allround fastness properties.



14 NOYV 2002 -31 Table 10: Exanple A E No.
140A7E1141A~E2142A~E3143A~E4144A~ES145A~E6 A~ and E1-E6 in Tabl e 101 M\[W 2007
the neaning given in the Exanples 5 to 10 and 109. Exanpl e 146: The i
solution of the diazo conpound of the am ne of formula A~-NH2 obtai ned
according to Exanple 109 is added dropwi se to a suspension of 32 parts of
1- am no- 8- hydr oxynapht hal ene- 3, 6-di sul fignic acid (Hacid) in 100 parts of
water at 0-5C. The mi xture is then allowed to warmto roomtenperature and
is stirred until coupling is conplete. The reaction mxture is then cool ed
to 5-10#_%& pHis raised to 3-4 with sodi um hydroxi de solution, and the
solutio "he tetrazo conpound of the am ne of fornula HZN- E1- NH2

obt ai ned according to Exanple 5 is slowy added dropw se, while keeping the
pPH consggaitnft 3-4 by additjon of sodium hydroxide sol ution. Wen coupling
is conp , the dye solution is freed fromsalt by dialysis and

concent r-BRed by evaporation under vacuum affording the conpound of fornula
N = N NHgi SO3H N_N HO3SO0- FRCH2C- 02S g, ~ ~ ~ ~ SO03H S03H SCGsH NH CO N-N

NH. OH N H03S0- H2CH2C- 02S 'SO3H S03H in the formof the free acid as a dark
powder , ich dyes cellul odelin a na bl ue shade of 14 NOvV 2D02 -32 good
al I round38 ast ness properties;, Exanpl d$ 147-151: In general accordance with
t he procgglure of Exanple 14f, the dy%sof the general fornmula NH2 OH OH NH
A- N=N 2 N-A N=N- E- N=N | S SO3H H SO3H wherein the vari abl es have
the nmeanflhg indicated in Tal e 11, cdfy be obtained fromthe diazo conpound
of Exanphg 109 and the tetrg@zo conpouynds of Exanples 6 to 10. These dyes

al so dye cellulose in a navy bl ue shade of good al I round fastness

properti 82 Tabelle 11: Ex | eAENo. 1807 A~E2148A~E3149A~E4150A~ES151A~E6 A~
and EZ-Ef3in Table 11 have Ahe neani rgy given in the Exanples 6 to 10 and

109. 0 Ay E,
45 Ay Es
46 A, Eg
47 As E,
48 Aq E,
49 As E;
50 As E,
51 As Es
52 Aq Eq
53 Aq E,
54 Ay E,
55 A, E,
56 Ay E,
57 Ag Es
58 A, Eq

A;-A, and E;-Eg in Table 2 have the meanings given in the Examples 1 to 10.

Example 59: The solution of the diazo compound of the aminre of formula A,-NH,
obtained according to Example 1 is added dropwise to a suspension of 32 parts of
1-amino-8-hydroxynaphthalene-4,6-disulfonic acid (K-acid) in 100 parts of water at
0-5°C. The mixture is then allowed to warm to room temperature and is stirred until
coupling is complete. The reaction mixture is then cooled to 5-10°C, the pH is raised to
3-4 with sodium hydroxide solution, and the solution of the tetrazo compound of the



Exanpl es 152-157: The procedure of Exanples 146 to 151 is repreated HﬁVZ%Z
replacing the Hacid with the equival ent anobunt of K-acid, to give t
conmpounds of the general formula NH2 OH OH NH2 A-N N N=N-A N=N- E- N=N SOSH
503H SO3H SO3H 1 4 NOV 700l -33 wherein the variabl es have the neaning
indicated in Table 12 and which al so dye cellulose in a navy bl ue shade of
good allround fastness properties. Tablg 12: Ex anple A E No.
152A~E1153A~E2154A~E3155A~E4156 A~ES157A~E6 A~ and E1-E6 in Table 12 have

t he meaning given in the Exanples 5 to 10 and 109. Exanple 158: The

2ccor df e DR RSO RHGH; yfied aEoRIhE Sy Bla B 3k flohy Hdeg0" S 1
of H aciddopwide,rwhikerkesping the pdicdngtant-at 3-31by)additiopad spdinmshysiroxide selutien.0- 5C.
The m XtWB écﬁlph'ﬂE”s @dqngw@dmg%g@@ammsrff&mm@iaﬂg sid@fqi s stirred

unt i | couplng iS-co reaction m xtur n cooled to 5-10C

the pH icengestated hycﬁ\@pqraam Andes ypenwTh pifersingidie sompeprshof f9maulahe sol ution of
the tetrazo conpound of the am ne of formula H2N-El-NH2 obtai ned according
to Exanple 5 is slowy reo dr opwgehywhi | e keesppg the pH constant at 3-4

by addi tH@y$Cafl,&EHE-Q8 K oxNeeNso ufl on. Wien cpupling is conplete, the
dye solution is freed from salt WN& ncentrated by evaporation

under vacuum) affording a m xture sHor nmul ae 14 NOV 200
-34 A-- N = NH2N OH SO3H N=N ~ S03h HO3S'gg)gH N |_§)=OH2NO—IAi-I\I:N~~~
N=N SO3H SO03H H2N OH SO3H A~- N=N ~S@efen™° .

NH,OH
HOgSO-H,CH,C-0,8 ~_J—N=N_ | *
C@

SO SOH

in the form of the free acid as a dark powder, which dyes cellulose in a navy blue shade of
good allround fastness properties.

Examples 60-82: In general accordance with the procedure of Example 59, the dyes of the
general formula

NH, OH

A—N=— OH NH, N=N—A
OO )
SO4H SOzH SO3H SO,H

wherein the variables have the meaning indicated in Table 3, can be obtained from the
diazo compounds of Examples 1 to 4 and the tetrazo compounds of Examples 5 to 10.
These dyes also dye cellulose in a navy blue shade of good allround fastness properties.



~ SO03H ~n a SO3H ""3" NH C=0O H2N OH A~-N=N ~ ~ ~ N=N S03H SO03H A~- N,= NH2N
OH SO3H i ~ w NeN ~ S03H S03H S03H NH C=0 and H2N OH A1-N=N . . , N=A4SMHH00
503H 1 4 NOYV 2002 -35 SO3H 3 NH C=0O H2ZN OH A~-N=N ~ ~ ~ N=N S03H S03H
A~ N = NH2N OH SO3H N=N ~ SO03H SO H whi ch dyes cellul ose in a navy blue
shade of good allround fastness properties. Exanple 159: The sol ution of
the tetrazo conpound of the amne of foyjmula H2N-El - NH2 obt ai ned accordi ng
to Exanple 5 is added dropwi se to a suspension of (32 - n) parts of Hacid
and n parts of K-acid (n =1-31 ) in 100 parts of water at 0-5C. The m xture
is then :glbllog@d to warmto roomtenperature and is stirred until coupling
is conpl € 2The reaction nixture is then cooled to 5-10C, the pH is raised
to 3-4 with sodi um hydroxi de solution, and the solution of the diazo
corrpoundEJ‘ ml;IEe am ne of fopnula Al -Ng2m obtained according to Exanple 1 is
sl oW y adoed dr opwi se, whil & keeping the pH constant at 3-4 by addition of
sodi um h oxi de sol ution. When coupling is conplete, the dye solution is
freed frgp salt by dialysi sAgmd conceE%rat ed by evaporation under vacuum

affording a m xture of the npounds formulae A~- N = N OH NH2 SO3H N=N
~ SO3H S SO3H NH C=0 OH N2 A~-N=NF3 ~ ~ N=N SO3H SO3H 1 4 N O V 2002
62 Ay E,4
63 A Es
64 A E¢
65 A, E,
66 A, E,
67 A, E;
68 A, E4
69 A, E;
70 A, E¢
71 A, E,
72 Ay E,
73 Aj E,
74 A, E,
75 Az Es
76 Aj E¢
77 Ay E,
78 Ay E,
79 Ay E;
80 A, E,
81 Ay E;s
82 Ay Eq

A,-A4 and E;-Eg in Table 3 have the meaning given in Examples 1 to 10.

Example 83: The solution of the tetrazo compound of the amine of formula H,N-E;-NH,
obtained according to Example 5 is added dropwise to a suspension of 32 parts of
1-amino-8-hydroxynaphthalene-4,6-disulfonic acid (K-acid) in 100 parts of water at
0-5°C. The mixture is then allowed to warm to room temperautre and is stirred until
coupling is complete. The reaction mixture is then cooled to 5-10°C, the pH is raised to
3-4 with sodium hydroxide solution, and the solution of the diazo compound of the amine



-36 Ay N= N OH NH2 SO3H i ~ N=N ~ SO3H SO03H SO3H NH C=0 OH NH2 ~ | Ay-N=N
.~ ~ N=N SO3H SO3H A~- N ~ N OH NH2 SO3H N=N ~ SO3H SO03H SO03H NH CﬁONPWbUZ
OH NH2 ~ 1 A--N=N. . ~ N=N SO3H SO3H Al- N- N OH NH2 SO3BH NN w ~ w

503H SO03H SO3H NH C=0 OH NH2 ~ | Al-N=N ~ ~ ~ N=N S03H SO03H whi ch dyes
cellulose in a navy blue shade of good allround fastness properties. Dyeing
Procedure |I 2 parts of the reactive dye,qobtained in Exanple 11 are

di ssolved in 400 parts of water. To this solution are added 1500 parts of a
sol uti on whi ch contains ~ 4 Nov 2002 -37 53 g/1 of sodiumchloride. 100

I Ut 6 Of STy iy SuiRag BoPmline BrbsmRIng S HON AL SR ABFox! de and
goegg éLhtk;éelﬁﬁg dier[&ﬂcr:mwnmn' m C:‘rarﬂy(md_di:rﬁ'ﬁ;mlf eoc?dld&@drom soburdoar When&oqbliltgtn

! naod) B, 0808 SORSH s Heel ith SALEY oSls RS RRARERLE B Ty Bl G

det er gemhdernianswd, Ffadingdahelcampand obfaimda Procedure |1 2 parts of the

reactive dye obtained in Exanple 11 are dissolved in 400 parts of water. To
this solution are added 1500 parts ﬁf l_;Osol utiogowWhi ch contains 53 g/ 1 of

sodi um afbSo-dscH wﬁzaua@—aﬁdsntt ric areplit into this dyebath at

35C and, after 2(? m nutes, 100 p snlugren containing 16 g/ 1 of
sodi u M e are added. The
anot her 15 m nutes at 35C. The

sodi um hydroxi de and 20 g/1 of c

temperature of the dyebath is k

tenperature is then raised over ni$Rees to 608 and kept at this
tenperature for a further 35 mnutes. The dyed §Oods are then rinsed)
soaped at the boil for a quarter of an hour witli a non-ionic detergent,
rinsed again and dried. DyeinQ Procedure |1l 8fparts of the reactive dye
obtained in Exanple 11 ar 'ssgl_v_ﬁd O MBY) parysS of water. To this

sol ution a'l"@s%%’ﬂ'eﬁHQQIQQSp of ~a sglution \Mﬁ_ih contains 100 g/ 1 of
sodi um sul fate. 100 parts of cotton f il are put into this dyebath at 25C
and, after 10 m nutes, 200 parts of/a~Solfuti on containing 150 g/1 of

tri sodi um phosphate are added. Thé&QBnpesetwre of the dyebath is then

rai sed gver thutes to 60C and kept at . this t I e f furt her 90
mnat es B0ty SRR AR 808 Por . uftco S BIREREL Bl et E e
of an hgoed alltohnd fastness propertidet er gent, rinsed again and dried. D-ein~
Procedure 1V 4 parts of the reactive dye obtained in Exanple 11 are

di ssolved in_50 parts of water. To this solution are added 50 parts of a
sol ut i oExamples 840465 In generg) accopdarcsdvithihe paecsdpigof Exampls &3, the ‘!%leﬁé’& sodi um
car bonagi gefiefei@tdretuld abric i s padded with the solution so obtained to a

pi ck-up of 70 % and rolled up. The cotton fabric is stored in this manner
for 3 hours at roonyye rature. The dyed fabr,\j'_pd then rinsed, soaped at
t he boi |A +oN =2=quar 2 an hour with a non-ioRi dﬁt_%g nt, rinsed again
and dried. Dve_ i durg W6 parts, of 1 acyi ve dye obtained in
Exanpl e 11 are di $ in 50 parts of wate his solution are added
50 parts of a sol gni ch contains 16 g/ S MM hydr oxi de and 0. 041
of sodium si,l.lbste (38bF). A cotton fabric is |padded yd t he sol ution
obtained to a pick-up o300 % rolled up and $%Hed in this manner for 10
hours at roomtenperature. The dyed fabric is then rinsed, soaped at the

boi | df OlwHretl ﬂ{et\?ag'iagfes ﬁgvé]t?xg rmevz\lnﬁxtnﬁ iRaiCALd {noﬁib?e Qectag b %B{aineﬁifposrﬁ ?heagai n and

dri ed.

g. e

diazo compounds of Examples 1 to 4 and the tetrazo compounds of Examples 5 to 10.
These dyes also dye cellulose in a navy blue shade of good allround fastness properties.

Table 4:
Example A E
No.

84 A, E,

85 A Es



1 4 NOV 2UULl -38 Dyei nQ Procedure VI 2 parts of the reactive dye obtlgi ﬁed
in Exanple 11 are dissolved in 100 parts of water with the addition'&fNO. 202
parts of sodium mnitrobenzenesul fonate. A cotton fabric is inpregnated
with the solution so obtained to a pick-up of 75 % and then dried. The
fabric is then inpregnated with a 20C sol uti on which contains 4 g/1 of

sodi um hydroxi de and 300 g of sodium chsoride and then pinched off to a

pi ck-up of 75 %a. The dyed fabric is steamed for 30 seconds at 100 to 102C,
rinsed, soaped at the boil for a quarter of an hour with a non-ionic
detergent, rinsed again and,dried. Printin Pg_ rocedure | 3 parts of the
reactive %e obtained in Exér‘rpl e 11 art sprinlded) with rapid stirring,
into 100 §arts of a stock tAjckeni ng ®kich contains 50 parts of 5% sodi um
al gi nat e gghi ckening) 27.8 parts of wager, 20 parts of urea, 1 part of

sodi um mni t robenzenesul fonate and 1.2% parts of sodi um hydrogen carbonat e.
A cotton 8abric is printed #th the pEinting paste so obtained and dri ed.
The printgd fabric is steangd for 2 ngputes at 102C in saturated steam
then rinsed) if necessary sqaped at thée boil, then rinsed once nore and
subsequer?tlly dried. Printin®Procedure~tl 5 parts of the reactive dye

obt ai ned g2n Exanple 11 are gprinkled, Epth rapid stirring, into 100 parts
of a sto t hi ckeni ng whi ch,cont ai ns EO parts of 5% sodi um al gi nate

t hi ckeni g, 36.5 parts of er, 10 patts of urea, 1 part of sodium

m ni t r obeéddzenesul f onat e andA2.5 part sEgf sodi um hydrogen carbonate. A
cotton fa)gric is printed wi{qh the prigting paste so obtained, the stability
of which neets the technica 3requi remehts, and dried. The printed fabric is
steamed f¥ 8 nminutes at 108€ in satuFated steam) then rinsed, if necessary
soaped atgyt he boil) then ripged once ppre and subsequently dri ed. 1 4 NOV
20~ ." -39 What is clained iS5 1. A copgpound of forrmula Ki-N=N i N=N K2
(1'), (R85 \ wherein E is fae - N COP4 - NH S02- or - SOZ- NH S02- group,
(RS denmges s identical orAdifferentEgubstituents selected fromthe group
consi sti TgOOf sul fo, hydr OXé,z G - C4al kyl, Cl-C4al koxy, hal ogen and cyano,
and s is'0; 1 or 2, K1 and are each®i ndependently of the other a radical
of the fébhula HO\ (S02-Y)Pgl (S~3H)B13 OH (4c' ), / [ 1 (4c" ), \ \
(SO03H) 0- 3p42N / \ (HO) o-t (§92-Y)o-~ g§~3H)O-3 OH/ \

103 Ay E;
104 A, E4
105 A, Es
106 A, Eg

A;-A, and E;-E4 in Table 4 have the meaning given in the Examples 1 to 10.

Example 107: 35 parts of the amine of formula As-NH,, wherein A is the radical of
formula

SO,H

‘g ‘E ™ 80,-CH,CH,-0SO4H

are thoroughly stirred in 200 parts of water. 16 parts of concentrated hydrochloric acid are
added to the suspension. After cooling to 0-5°C, 7 parts of sodium nitrite dissolved in 25
parts of water are slowly added dropwise. When the reaction of the amine to the
corresponding diazo compound is complete, excess nitrite is destroyed by addition of
sulfamic acid.



(4d'), \ ~ NHRO (4e'), HO3S (S-3H)0-1 CH3 CONH2, CH2SOBH HON Oi C

1-C2-Al kyl OH (Cl)o-2 (4f' ), ~ N (SO3H)o0.2 (4h'), - N CH3, COOH {4\ 200)/
2002 -40 CHg CN, CONH2 (4g), Rya ' (H2OQ2'a - HNNNH - (CH2)2'a ' Rls X I
), R 3HR20 CHHN Rs N-N/ HO3S ~ ~ SOCH NH2 / (R22)o's '- ., NN ~

(Z2)o"i (43') or SO3H SO3H NH2 OH (R22)o's / I ~ NNw (2)o_1 (4k'), SO3H
SO3H wherein R9 is acetyl, benzoyl or mgadical of formula X N-N | ~N-T
(2¢" ) ,

Examples 108-109: In general accordance with the procedure of Example 107, the diazo

compounds of the following amines can be prepared:

Example Amine

SO,H

o aem e

SO,-CH,CH,-0SO,H

109 A7NH,  Ag= .
SO,-CH,CH,-0SOgH

Example 110: The solution of the tetrazo compound of the amine of formula H,N-E;-NH,
obtained according to Example 5 is added dropwise to a suspension of 32 parts of
1-amino-8-hydroxynaphthalene-3,6-disulfonic acid (H-acid) in 100 parts of water at
0-5°C. The mixture is then allowed to warm to room temperature and is stirred until
coupling is complete. The reaction mixture is then cooled to 5-10°C, the pH is raised to
3-4 with sodium hydroxide solution, and the solution of the diazo compound of the amine
of formula As-NH, obtained according to Example 107 is slowly added dropwise, while
keeping the pH constant at 3-4 by addition of sodium hydroxide solution. When coupling
is complete, the dye solution is freed from salt by dialysis and concentrated by evaporation
under vacuum, affording the compound of formula

SO4H Y
SO
O O N=N OH NH, 3
SO un
HO480-H,CH,C-0,5 SO;H
SO,H SOH  \H
co

HO4SO-H,CH,C-0,8



wherein X is halogen, and T is Cl-Caal koxy, C--Caal kylthi o, hydroxy, 1adnivo
N- C~- C4al kyl am no which is unsubstituted or substituted in the alkyl noiety
by hydroxy, sulfato or sulfo; norpholino, phenylam no or

N Cl- C4al kyl - N- phenyl am no, wherein al kyl is unsubstituted or substituted

by hydroxy, sulfo or sulfato, and phenyl is unsubstituted or substituted by
sul fo, carboxy, acetylam no, nmethyl or_jgwthoxy, or T is a fibre-reactive
radical of formula - NH ~ ~ (3c') or S02-Y 14 NOV 20D2 -41 -- NH ~ ~
(3d'), CONH(CHp)2-s-S02-Y R-8 is hydrogen, hydroxy or sulfato, R-9

i ndepen [ I f

(20 YortAg thE e TR a8 0k, (e Rt afts BROIGE, indine g e fhade B~ e
as def i ngapdablaqund fastaesspeomrptiesar e each i ndependent |y of t he ot her hydrogen,
met hyl, methoxy, 2-hydroxyethoxy, 2-sulfatoethoxy, acetylam no,

proplonylanlno ur or sulfo, 2 is 0. to |den of  different
r adi cal s@mwel_b!ibﬂ?ﬁ E%‘Fﬁf%lr?éc‘gﬂé‘lfﬁ ‘%‘8}@? PFcREUISO &ﬂ”ﬁ& ¢ ]clﬁb theglyes Off

C~- C4al kb gametalGorodial koxy, Y is vinyl, (3-bronmoethyl or ~i-chloroethyl,
~3-acetoxyethy|, (3- benzoyl oxyet hyl , [3-phosphatoethy|, (3-sul fatoet hyl or
(3-thiosul fatoethyl and preferably, vinyl or ~i-sulfatoethyl, Zis a

radi cal pf fhe_ EP Qi NHg02- v (2a) or - CONR2iGHER) " - SOZ- Y (2b), wherein R
i s hydrogen or nis an integer from 1 NeMN-And Y is as
defined above, wi} N3 thar—ab = heay of K1 and K2 carries a

pe conpound of fornula (
Qﬁﬁpound according to

1) cont ain bast one S or sulfat
claim1l, of'fq%?é %NH-Cl (1) (
wherein the variables have the meaning mdlcated in Table 5, can be obtained from the

diazo compound of Example 107 and the tetrazo compounds of Examples 6 to 10. These
dyes also dye cellulose in a navy blue shade of good allround fastness properties.

Table 5:

Example A E
No.
111 As E,
112 As E;
113 As E,
114 Ag Es
115 As Eg

As and E,-E¢ in Table 5 have the meaning given in the Examples 6 to 10 and 107.

Examples 116-121: The procedure of Examples 110 to 115 is repeated, but replacing the
H-acid with the equivalent amount of K-acid, to give the compounds of the general

formula
OH NH NH
A—N=— 2 5> OH “N—A
Yoy
HO4S SOH SOH SOzH



1 4 NOV 2002 -42 wherein K1, K2 and (RS are as defined in claiml1. 3. A
conmpound according to claim1 or 2, wherein Ris hydroxy, nmethyl, mdthd8yn
or sulfo, and s is 1 or 2. 4. A conpound according to any one of clains 1
to 3, wherein K~ and K2 are each independently of the other a radical of
formula (4)j') or (4k'). 5. A conpound according to any one of clains 1 to
4, wherein K~ and K2 are identical. 6.__conpound according to claim1, of
formula B1- N- N R23 R2a (SO3H)1-2 HO3S SOBHNH CO( 1 a), R25 R2s [~ _ N
- B2 NN HO3S SO3H wherein B~ is a radical of fornmula Z1 \ (6a) and R22 '

B2 is a radi.c of .formul a ,z2 (L 6h) .. ! I

i ndepen%ﬁ???%? VW?%?{?}%’? &}?ﬁ%%lé)@nl}mgaﬁeﬁgg T@ﬁ%% ragi? %E!d@g?g% gegfrﬁ?ose

C~- C4al kioxynavy btuecsha®26f good altpennidSasigess propedtied. t he ot her is amino; one of
R25 and R26 is hydroxy and the other is am no, and Z~ and Z2 are each

i ndependently of the other a radical of forrmula (2a) or (2b) as defined in
cl ai m 1.Table64 Nov zooz -43 7. A conpound according to claim1, of fornula
H2N OH B~-N=N N - N ~ (SO03H) ~-2 HOgS

Example A E

No.
116 Ag E,
117 Ag E,
118 Ag E;
119 As E4
120 As Es
121 As Eq

As and E;-E¢4 in Table 6 have the meaning given in Examples 5 to 10 and 107.

Example 122: The solution of the tetrazo compound of the amine of formula H,N-E;-NH,
obtained according to Example 5 is added dropwise to a suspension of 32 parts of
1-amino-8-hydroxynaphthalene-3,6-disulfonic acid (H-acid) in 100 parts of water at
0-5°C. The mixture is then allowed to warm to room temperature and is stirred until
coupling is complete. The reaction mixture is then cooled to 5-10°C, the pH is raised to
3-4 with sodium hydroxide solution, and the solution of the diazo compound of the amine
of formula A4NH, obtained according to Example 108 is slowly added dropwise, while
keeping the pH constant at 3-4 by addition of sodium hydroxide solution. When coupling
is complete, the dye solution is freed from salt by dialysis and concentrated by evaporation
under vacuum, affording the compound of formula



SO3H NH CO ( 1 b) or HO NH2 N=N-Bi N=N ~I HO3S SO3H OH NH2 B~- N=N i

N ~ (SO3H) 1-2 HO3S SO3H NH CO ( 1 c), NH20H N=N-B~ N=N SO3H SO3H V\/neﬂén MO\B?UUZ
~is aradical of fornula R22 3 S02-Y 4 R~ or CONH-(CH2)2~ S02 Y/ 4
(SO03H)0-~ ~~S02-Y R 22 is hydrogen, sulfo, nethyl or nethoxy, and Y is

vinyl or ~3-sulfatoethyl. ~ 4 Nou ~ao~ -44 8. A dye m xture conprising

two or nmore than two conpounds of formya (1') as claimed in claiml. 9. A
dye m xture according to claim@8, conpri S| ng a) a conmpound of fornmula Bl Bl

N=N- KKI- N= N~ NHCO ~ ~ ( 12a), ~N=N-KKi-N=N ~S03H)1-2 b) a conpound
of formula BIli Bl N=N- lggHN:N’*NHCO ~ ~ (12b), ~N=N-KK2-N=N ~S~3H)1-2
3
N=n OH NH SO4H
OO NeN
@ so4
HO;SO-H,CH,C-0,5 s8H SOGH NH
co
SOzH
N=nN OH NH,
OO O@ N=N

in the form of the free acid as a dark powder, which dyes cellulose in a navy blue shade of
good allround fastness properties.

Examples 123-127: In general accordance with the procedure of Example 122, the dyes of
the general formula

A N N OH NH, NH, OH
“ NoEh
HO,S SO4H SOH SOzH

wherein the variables have the meaning indicated in Table 7, can be obtained from the
diazo compound of Example 108 and the tetrazo compounds of the Examples 6 to 10.
These dyes also dye cellulose in a navy blue shade of good allround fastness properties.



c) a conmpound of formula B1 BL N= N - KK1- N= N ~ NHCO ~ ~ 12c), d@
~NEN-KK2 N=N (SOsH)1 2 d) a conpound of formula Bl | Bl NeN- KK2 N:N~Nz| V2002
~ (12d) ~N=N-KK1-N=N ~S03H)1' v2 wherein B ~ is as defined in claim6, KK I
is the radical of 1-am no-8-hydroxynaphthal ene-3, 6-di sulfonic acid, and KK2
is the radical of I|I-am no-8-hydroxynaphthal ene 4, 6-disulfonic acid. 10. A
process for the preparation of a conpowyd of formula ( 1' ) as clainmed in
claim1l1, which conprises tetrazotising about 1 nolar equival ent of the

compound of formula ~ 4 Nou Zoo2 -45 H2Ni E i NH2 (7) wwth a nitrite
in acid '-}Jm and coupling the tetrazotised conpound wi th about 1 nol ar
equi val *a coupling conmponent of formula Kt - H (8) and about 1 nolar

equi val ent of a coupling conponent of fornmula K2 - H (9), wherein E, R Kt,
K2 and fxaawmg the neanings gs clainmedgin claiml1. 11. Use of the conpound
of formi ) as a fibre-Teactive dye for dyeing or printing hydroxyl
gr oup-co ining or nitrogen-containg fibre materials. 12. Use according to
claim 11, which conprises dyeing or printing cellulosic fibre materials,
pref erabl y,cotton-containi fibre erials.

153 "

ALUS. ALMOU. A9. A" Ur . A . ¢\L) A,.ARAY.A?ALA,.AS.A3?. AAY
124 E,
125 A‘5 E,
126 Ag Es
127 Ag Eq

Ag and E»-E¢ in Table 7 have the meaning given in Examples 6 to 10 and 108.

Examples 128-133: The procedure of Examples 122 to 127 is repeated, but replacing the
H-acid with the equivalent amount of K-acid, to give the compounds of the general

formula
OH NH
N A NH, OH CNA
OO nENTETE OO
HO,S SO4H sop  SOdH

wherein the variables have the meaning indicated in Table 8 and which also dye cellulose
in a navy blue shade of good allround fastness properties.

Table 8:

Example A E
No.
128 Ag E,;
129 Ag E,
130 Ag E;
131 Ag E,

132 Ag Es
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wherein the variables have the meaning indicated in Table 9, can be obtained from the
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diazo compound of Example 109 and the tetrazo compounds of Examples 6 to 10. These

dyes also dye cellulose in a navy blue shade of good allround fastness properties.

Table 9:

Example A E

No.
135 A, E,
136 Aq E;
137 Aq E,
138 Aq Es
139 A, E

A, and E,-E¢4 in Table 9 have the meaning given in the Examples 6 to 10 and 109.

Examples 140-145: The procedure of Examples 134 to 139 is repeated, but replacing the

H-acid with the equivalent amount of K-acid, to give the compounds of the general

formula
OH NH N
A—N==N 2 e OH N=N—A
o™= 00
HO,S SO4H SOzH SOsH

wherein the variables have the meaning indicated in Table 10 and which also dye cellulose

in a navy blue shade of good allround fastness properties.
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140 A, E,
141 Aq E,
142 Aq E;
143 A, E,
144 A, Es
145 A, Eg

Aq and E;-E( in Table 10 have the meaning given in the Examples 5 to 10 and 109.

Example 146: The solution of the diazo compound of the amine of formula A;-NH,
obtained according to Example 109 is added dropwise to a suspension of 32 parts of
1-amino-8-hydroxynaphthalene-3,6-disulfonic acid (H-acid) in 100 parts of water at
0-5°C. The mixture is then allowed to warm to room temperature and is stirred until
coupling is complete. The reaction mixture is then cooled to 5-10°C, the pH is raised to
3-4 with sodium hydroxide solution, and the solution of the tetrazo compound of the
amine of formula H,N-E,-NH, obtained according to Example 5 is slowly added
dropwise, while keeping the pH constant at 3-4 by addition of sodium hydroxide solution.
When coupling is complete, the dye solution is freed from salt by dialysis and
concentrated by evaporation under vacuum, affording the compound of formula

HO3SO-H,CH,C-0,S SO4H
SOzH SOzH N
Co
) N=N_NHOH @
Sy
HO3SO-H,CHoC-0,S
SO,H SO5H

in the form of the free acid as a dark powder, which dyes cellulose in a navy blue shade of
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NH, OH
A—N==N 2 OH NH, \_N—aA
N=N—E—N=N OO
HO,S SOH sO,H SO,H

wherein the variables have the meaning indicated in Table 11, can be obtained from the
diazo compound of Example 109 and the tetrazo compounds of Examples 6 to 10. These
dyes also dye cellulose in a navy blue shade of good allround fastness properties.

Tabelle 11:

Example A E
No.
147 A, E,
148 Aq E;
149 A, E,4
150 A, Es
151 Ay Es

A, and E,-Eg in Table 11 have the meaning given in the Examples 6 to 10 and 109.

Examples 152-157: The procedure of Examples 146 to 151 is repreated, but replacing the
H-acid with the equivalent amount of K-acid, to give the compounds of the general

formula

NH, OH OH NH,

A—N=—=N N=N-A
I ——

SOgH SOgH SO4H SOZH
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wherein the variables have the meaning indicated in Table 12 and which also dye cellulose

in a navy blue shade of good allround fastness properties.

Table 12:

Example A E
No.
152 A, E,
153 Ay E,
154 Ay E,
155 A E,
156 A, Es
157 A, Eq

Aq and E;-Eg4 in Table 12 have the meaning given in the Examples 5 to 10 and 109.

Example 158: The solution of the diazo compound of the amine of formula A;-NH,
obtained according to Example 1 is added dropwise to a suspension of (32 - n) parts of
H-acid and n parts of K-acid (n = 1-31) in 100 parts of water at 0-5°C. The mixture is then
allowed to warm to room temperature and is stirred until coupling is complete. The
reaction mixture is then cooled to 5-10°C, the pH is raised to 3-4 with sodium hydroxide
solution, and the solution of the tetrazo compound of the amine of formula H,N-E;-NH,
obtained according to Example 5 is slowly added dropwise, while keeping the pH constant
at 3-4 by addition of sodium hydroxide solution. When coupling is complete, the dye
solution is freed from salt by dialysis and concentrated by evaporation under vacuum,
affording a mixture of the compounds of formulae
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which dyes cellulose in a navy blue shade of good allround fastness properties.

Example 159: The solution of the tetrazo compound of the amine of formula H,N-E;-NH,
obtained according to Example S is added dropwise to a suspension of (32 - n) parts of
H-acid and n parts of K-acid (n = 1-31) in 100 parts of water at 0-5°C. The mixture is then
allowed to warm to room temperature and is stirred until coupling is complete. The
reaction mixture is then cooled to 5-10°C, the pH is raised to 3-4 with sodium hydroxide
solution, and the solution of the diazo compound of the amine of formula A;-NH,m
obtained according to Example 1 is slowly added dropwise, while keeping the pH constant
at 3-4 by addition of sodium hydroxide solution. When coupling is complete, the dye
solution is freed from salt by dialysis and concentrated by evaporation under vacuum,
affording a mixture of the compounds of formulae

SO.H
A—N=N OH NH, 3
seul
SO4H
HO,S SOH |y
c=0

OHNH, @
N

A1———N=NN=

SO,H SOzH
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which dyes cellulose in a navy blue shade of good allround fastness properties.

Dyeing Procedure 12 parts of the reactive dye obtained in Example 11 are dissolved in
400 parts of water. To this solution are added 1500 parts of a solution which contains
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Dyeing Procedure IV 4 parts of the reactive dye obtained in Example 11 are dissolved in

50 parts of water. To this solution are added S0 parts of a solution which contains 5 g/l of
sodium hydroxide and 20 g calcined sodium carbonate. A cotton fabric is padded with the
solution so obtained to a pick-up of 70 % and rolled up. The cotton fabric is stored in this
manner for 3 hours at room temperature. The dyed fabric is then rinsed, soaped at the boil
for a quarter of an hour with a non-ionic detergent, rinsed again and dried.

Dyeing Procedure V 6 parts of the reactive dye obtained in Example 11 are dissolved in
50 parts of water. To this solution are added 50 parts of a solution which contains 16 g/ of
sodium hydroxide and 0.04 1 of sodium silicate (38°bé). A cotton fabric is padded with the
solution obtained to a pick-up of 70 %, rolled up and stored in this manner for 10 hours at
room temperature. The dyed fabric is then rinsed, soaped at the boil for a quarter of an

hour with a non-ionic detergent, rinsed again and dried.
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Printing Procedure I 3 parts of the reactive dye obtained in Example 11 are sprinkled, with
rapid stirring, into 100 parts of a stock thickening which contains 50 parts of 5% sodium
alginate thickening, 27.8 parts of water, 20 parts of urea, 1 part of sodium m-nitrobenzene-
sulfonate and 1.2. parts of sodium hydrogen carbonate. A cotton fabric is printed with the
printing paste so obtained and dried. The printed fabric is steamed for 2 minutes at 102°C
in saturated steam, then rinsed, if necessary soaped at the boil, then rinsed once more and
subsequently dried.

Printing Procedure II 5 parts of the reactive dye obtained in Example 11 are sprinkled,
with rapid stirring, into 100 parts of a stock thickening which contains 50 parts of

5% sodium alginate thickening, 36.5 parts of water, 10 parts of urea, 1 part of sodium
m-nitrobenzenesulfonate and 2.5 parts of sodium hydrogen carbonate. A cotton fabric is

printed with the printing paste so obtained, the stability of which meets the technical
requirements, and dried. The printed fabric is steamed for 8 minutes at 102°C in saturated
steam, then rinsed, if necessary soaped at the boil, then rinsed once more and subsequently
dried.
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wherein E is the -NH-CO-, -NH-S0,- or -SO,-NH-SO,- group,

(R); denotes s identical or different substituents selected from the group consisting of
sulfo, hydroxy, C;-C,alkyl, C,-C,alkoxy, halogen and cyano, and s is 0, 1 or 2,

K, and K, are each independently of the other a radical of the formula
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wherein Rg is acetyl, benzoy! or a radical of formula
X
N J\IN (2c7),

wherein X is halogen, and

T is C;-C,alkoxy, C;-C,alkylthio, hydroxy, amino, N-C,-C,alkylamino which is
unsubstituted or substituted in the alkyl moiety by hydroxy, sulfato or sulfo; morpholino,
phenylamino or N-C,-C,alkyl-N-phenylamino, wherein alkyl is unsubstituted or
substituted by hydroxy, sulfo or sulfato, and phenyl is unsubstituted or substituted by
sulfo, carboxy, acetylamino, methyl or methoxy, or T is a fibre-reactive radical of formula

SO,-Y
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R;3 is hydrogen, hydroxy or sulfato,
R,¢ independently has the meaning of Ry, or is a radical of formula

X
NJ\IN (20),

_NH1,

wherein R’ i1s hydrogen or C,-C,alkyl and X and T are as defined above,

R, and R, are each independently of the other hydrogen, methyl, methoxy,
2-hydroxyethoxy, 2-sulfatoethoxy, acetylamino, propionylamino, ureido or sulfo,
(Ry5)0.3 is O to 3 identical of different radicals R,, selected from the group consisting of
sulfo, chloro, C;-C,alkyl and C,-C,alkoxy,

Y is vinyl, B-bromoethyl or B-chloroethyl, B-acetoxyethyl, B-benzoyloxyethyl,
B-phosphatoethyl, B-sulfatoethyl or B-thiosulfatoethyl and, preferably, vinyl or
B-sulfatoethyl,

Z is a radical of the formula

'SOz-Y (2a) or
_CONR,-(CH,),-S0,-Y (2b),

wherein R, is hydrogen or C;-Cy-alkyl,

n is an integer from 1 to 6, and

Y is as defined above,

with the proviso that at least one of K; and K, carries a fibre-reactive group, and

with the proviso that the compound of formula (1°) contain at least one sulfo or sulfato
group.

2. A compound according to claim 1, of formula

I
Ki—N=N
(R)g
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4, A compound according to any one of claims 1 to 3, wherein K; and K, are each
independently of the other a radical of formula (4j) or (4k’).

5. A compound according to any one of claims 1 to 4, wherein K, and K, are identical.

6. A compound according to claim 1, of formula

B,—N=N Ras Ras

NH
éo (la)’
Ros foe N=N—B,
N=N
HO3S SO4H

wherein B; is a radical of formula

Z
- (6a) and
Rz
B, is a radical of formula
Z;
(6b),
Rl|22

R’,, and R’’,, are each independently of the other hydrogen, sulfo, chloro, C;-C,alkyl or
C,-C,alkoxy; one of Ry3 and R, is hydroxy and the other is amino; one of Rys and Ry is
hydroxy and the other is amino, and Z; and Z, are each independently of the other a
radical of formula (2a) or (2b) as defined in claim 1.
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7. A compound according to claim 1, of formula
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wherein B, is a radical of formula
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22
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—CONH-(CH,),.-S0,-Y

(SO3H)¢-1

<
1 — ,
NF  S0,Y

R’,, is hydrogen, sulfo, methyl or methoxy, and Y is vinyl or B-sulfatoethyl.
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b) a compound of formula
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—E}_ - —N=
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¢) a compound of formula
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d) a compound of formula
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(SOgH)1-2

wherein B, is as defined in claim 6, KK1 is the radical of 1-amino-8-hydroxynaphthalene-
-3,6-disulfonic acid, and KK2 is the radical of 1-amino-8-hydroxynaphthalene-
4,6-disulfonic acid.

10. A process for the preparation of a compound of formula (1) as claimed in claim 1,
which comprises tetrazotising about 1 molar equivalent of the compound of formula
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wherein E, R, K, K, and s have the meanings as claimed in claim 1.

11. Use of the compound of formula (1) as a fibre-reactive dye for dyeing or printing
hydroxyl group-containing or nitrogen-containg fibre materials.

12. Use according to claim 11, which comprises dyeing or printing cellulosic fibre

materials, preferably cotton-containing fibre materials.



