; e3eXp6T; WO 02/ 07. 11 PCT/ EPOL/ 07362 -1 Method of printing cellulosic fi
materl als without an additional fixing process step The present inventigh
relates t wv@oxe4mpl i fi ed net hod of printing cellul osic fibrecrer@avizadzs ifn j\%
which a separate fixing process, such as the steaming of the printed fi\ore -
material, is superfluous. The nethod IE sinplified by the use of certain
reactive dyes which are distinguished by at | east three fibre-reactive
groups, at least two of the said fibre-reactive groups being hal otriazinyl
r adi call\s,| and at Ieast olne bel ng espemtally of the vi nyI sulfonyl type. The

printing ceIIuI05|c flbre naterlals have been knomn for a Iong time. The
«cl ass of the reactive dyes has been successful in the face of the ever

l nﬂ e?ﬁﬁ@fl@ﬁéﬁiﬁ%nttm t@atlass tood sumpitnmu mgmtjrm@pﬁnudgrbemmbﬁb rfa?@t rﬁét@ﬁ@l@?ﬁi esI onI
ce ul ose | Dres 0 reactl (0] e articularly
ot bl & Hep SRease W&Peﬁy%éum%ﬁat%éﬁanmﬁﬁawn%ﬁﬂ@&smafer@hﬁs fibres.

The bi nglipagiuelis IR memet isamgiirsl Hyahé DSe bi tdrRm fehtie s ivhichedrei ed out i n

al kaline medium and requires treatnent of the printed fihre material in a

separ at@stngyishgd BV@E@%t thigei fore-reacticugiehys, @éﬁaﬁb‘a’ocﬁjtth?/\ﬁ“ﬂ figrerigRctived st eam

at rel agbisd Neuhg EQIO&%EI?\W@BM&I@%nG 2t RSt di'@benﬁd"eéﬁe@&ﬂ%bpthé@ﬁﬁy%mohw typer m and
opti mum fixi ng t he hitherto known net such a 't reat nent

r equi re'Eheaneﬁ‘éml‘WQGH@W r%% é'éo"%ﬂ"\ﬁ/rﬂot‘!ﬂ' reAelivRslyBSsary fixing heat and the
steam are generated. There is accordingly a need for a sinplified printing
nmet hod that can be used on an industrial scale in which the additional

pr oces sMethegs gt prnting ggllylemic thre materials Bavekaah knewpdorcalongdimeo dibe 5138s Ph whi ch

uni f or hapgh HiPé H?éHThafé Eféé’r‘l%dcéessmfn 1% 340 &th@&\bﬁr‘?{‘/&é’aémg’ &%éﬁﬂs% tétmgidig the
printed fibre material. The advantage of such a sinplified nmethod is

especi afdlguriasipessy Inenrinting Peocedures omgelbfloss isexthat emsloyireaciive dyem UG IS ower
than i r}n&@@opmgfaa&i‘curaw Staaibtewvta@nwﬁa.ﬁg%f memybmd e, I'ﬁ@w}g‘aﬁou&'o‘?% it is

possible to omt tional procesS step of fixi e and thus
di spend®res. tTll?ethmsilrw@h the sanglive dygsig thichires (flxmélsmeér utumel!saultnednedlum

accordi l?éq%(?ésaﬁ@a?mhﬁt tﬁ@bﬂ%’d re%ét@ﬁél%a%@ﬂ)én‘dle%ﬁfg Erbpés% \Wﬁ?gﬁﬁé als in

which t re materi a roug I Nnto cont act 'eacti ve yes of
f or mul eusually cariey opy \@ltrnsatq@tqn@m@@u_redm@em high tempexatures fsteargingR-in pyder N - - ~

~ N - By, 2 Meva umitdrirr andlo Cﬂﬂﬁun’l\lh%r% Npe%ﬁge“l ‘tife Rithetto'¥n pﬂ/ﬁrn‘?étﬁocﬁ kgcf Q€

radi cal a Nnoazo, azo ex azo, an raqul none,
pht hal dcqaamen@eqwmmeﬁﬂltmnau@@mn Ménczb & meprasar, fidRp, heap apghtherdeam areach

'ngggg {Q&@Pét% dé‘§ é%%&%\’rﬁ; QM géélﬂi%Pa%fmdlfﬁéHBﬁﬁﬁﬁg%&ﬂo&"ihai RS b LYb&an
an |ndustr|al scale in which the additional process step of fixing the dye does not need to be
catried out and in which uniform and optimum fixing is, for example, achieved directly on
drying the printed fibre material. The advantage of such a simplified method is especially that
expenditure in terms of time and cost is distinctly lower than in the case of the hitherto
customary printing methods, since it is possible to omit the additional process step of fixing
the dye and thus dispense with the additional fixing device.

The present invention accordingly relates to a method of printing cellulosic fibre materials in
which the fibre material is brought into contact with reactive dyes of formula

ONEAT “‘“““““WJ‘ Ui
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| Bis an organic bridging nmenber, ; T is a reactive radical of fornmula R5
-N-al k-S02 Y {2a), Ra -N-alk-Qalkl S02 Y (2b), s - N arylene - S02 - Y
{2c), Rs WoOexmgliene- (alk)n Walki S02 Y {2d), s -~ - alKpBBR/NTR2e) or
-N - arylene -NHCOYi (2f), Rs J WO 02J0~7~1 -3 PCTJEP01/07362 R4 is
hydr ogen, Cl-C4al kyl unsubstituted or substituted by hydroxy, sulfo,
sul fato, carboxy or R by cyano, or a rédical t 5, wherein R5 is as defined
her ei nbel ow, -al k-S02 Y R5 is hydrogen, hydroxy, sulfo, sulfato, carboxy,
cyano, hal ogen, C, -C4al koxycarbonyl, Cl-C4al kanoyl oxy, carbanpbyl or a group
-S02-Y, R6 is dr ogen or gCl- IkyI al k and al kl are each independently
of the other pear Qr br Flched IkyI ene, arylene is an unsubstituted
«or sulfo-, ¢ WBFW -t Cl- C4al koxy- or hal osubstituted
phenyl ene or napht yI e radi cal nyI or a radical -CH2¢GH2-U and U
is a | eaving group, |s a group - )-CHZ(HaI) or -C(Hal)=CH2, wherein
~Hal is chlorine or bfomne, Wis a group -S02-NRs-, -CONR6- or -NR6CO-,

wherein R6 is as defi*ned herei nabove™Qis a radical -O or -NRs-, wherein
R6 is as defined hereinabove, nis the nunber 0 or 1, and Vi and V2 are
each independently of the other NN GH, CC or GF, and the fixing of the
pri nt e%ﬁ%{‘ghe material is carried out w thout an additional fixing process
st ep. the context of the present invention, "an additional fixing
pr ocessA &t thp tadieai of a sndnoazd peblare, mhetaf cannmeX at, antmaqulmcaie plihalecydrtires,
printi nd aft n rmedl ately subsequent thereto, in a separate
fixi ngr%é@'ilzt?@ oétdeolxg%'g? 8'[% rﬁ!ogen tenperatures, which step is usually
carri edR&; and R laee pamademmnmofuhabmrSN)&bmge(nsdrwsilhnguuted or substituted

Ci-Caalkyl,

X, and X; are halogen,

B is an organic bridging member,

T is a reactive radical of formula

Fls
—I(\l—alk——SOz—Y (2a),
R4
—N—alk—Q—alk;—S0;-Y
FI% (2b),
6
—N— arylene —SO,—Y
IIq (20),
6
—N—arylene— (alk);—W—alk;—S0;—~Y | .
Rs ( )’
N N—alk—SO0;-Y i (2e) or
— —alk—S0;~ |
. N/ ’ i
B —I?l - arylene -NH—CO—Y,

(2f),

Re



According to the invention, the fixing of the dye on the fibre material has
al ready been achieved i mediately after the printing and al so the drying of
the fibrewme2rdirél , which is to be carried out anyway. PrefGrERINP7362he

met hod according to the invention is carried out industrially on a large
scale. As alkyl radicals in the reactjﬁg dye of forrmula (1 ), the radicals
Rl, R2 and R3 are straightchain or branched. The al kyl radicals may be
further substituted, for exanple by hydroxy, sulfo, sulfato, cyano or
carboxy. The follow ng radicals nay be nentioned as exanpl es: nethyl,

et hyl , Brispytiroges,dprCmKy) uhsubglitutedswisulpstityted by hisdroyy, saliel, sulfato, carbgxy, orand
the correspondi ng radical s substituted by hydroxy, sulfo, sulfato cyano or

scarboxy. Preferred WO 02F97 tl1 -4 P EP%[ 07 éié agstl nts are
hydr oxyPY SEPPP G radigpt aLma|;@s.F§9qu E '%{Ri e FB‘” Yr ef er abl y
hydroxy. Preferably, Rl is hydr c?gen or Cl- C4a| kyl, espeC| ally hydrogen. R2

vand R3 ar.e preferabl in endent |y of oth r dr oge r

1 el RyF BB VRR TS, SUBET PRy yina, pilbgR), CLariteeiPonflo. cyano
or by C@{-Omnoﬁcwpmdrmdyﬁ)omgroaﬁbsdbmant of interest, one of the radicals
R2 C4al .k bstituted by hydroxy, sulfo, sulfato, cyano or by
car boxyﬁ(\:)‘é%g@pﬁn Py bé‘*ﬂéﬂr oxy, and the other of the radicals R2 and R3 is
hydr ogedik @fd 8ks é)@aéalchlmdmp@@it@ldfmdmdémmar orfisaeshed G yCangfepeabl y, R2 and

R3 h ind nt | he ot h d I
iy r 0geRDIoRa ISR DSoH Sl AP - A LGP GG TRE .

X2 are gubeftafeatﬁh)énﬂaﬁélor ﬁﬂﬂp@m@]’eb&apf the ot her chlorine or fluorine.
Especi lsé/\ﬁlg)refer dbf&hlﬁk'%g()f th rad cal]s X1 and X2 is fluorine and the
ot her i ¥ Pf A &adh RerUan PECHBIHP ne. More especial ly, one of

t he radYﬂ@laﬁéi%@ﬂHﬁB GHz(IﬁIéI}J@rJOQHaﬁcEEi-IJ Meﬂi‘lmﬂél lB%h@hh@bl’B@mlﬁ@- and V2 are
preferv\}g glor Ignlc rid r}‘ﬁ’%ngi‘l rrﬁ for exanple, an

al i phatf'dSa Q dﬁ CONRe Rt whgreiny Qa'fslaé d&l’('l‘%hﬁrﬁ"\‘i‘@ﬁ’f)@er As an
allphat@%bfam:rmdmmr ,wrﬁrélﬁnsfscas@ma@henembmal ght-chain or branched
C2- G zal kyl ene radical, espe0| ally a C2-Csal kyl ene radical, that may be

i nterrdblséae pymler Gopt, ‘adenbers from t he group -NH, -N CH3) and

especi al| ahd\BaraRech hﬂtepéﬁdéanwmblomarqxﬂmﬂ @@%?ctrut ed by hydroxy, sulfo,
sul fat o, c ano or &e carb or sul fato, espem al 'y hydroxy

or sul fanemhe g F Bedriniag {3 gt%%'ta# tslfé‘meé’ wwthgutank%qdéwaa fxinggpeess

menti onggp.for B. As aliphatic bridging menbers for B there come into

consi deration also, for exanple, C5-C9cycloal kyl ene radicals, especially
cycl ohexyl ene radicals. The said cycl oal kyl ene radical s WO 02/0-t7.11 -5
PCTJ EPOMtRIR 3ot lé?tHé’}%lé&frft mvuht% @én Sdtfnal iliRflpl¥edslstépaldibtes the

C, - 4al koxy, C2-C4al kanoyl am no fo, halogen or carboxy, especially by

C1- C4al R&AIMeniof #1q f&rfaﬂn%ewmi@rmfnm%@ﬁgdﬁﬁ?rtﬁepwmmm iately SUBEGHeRE i oned
met hyl eRerRys; ||rpé1§ébla{r§!éehx| AR FIatvVRRENYh B eMtlres, which step is usually

met hyl enecycl ohexyl eneme Iene radi cal s unsubstltuted or substituted in
t he cyctastiRdQuytdnide Hrﬂ?%‘? iatw@avaamégtsewmw y methyl. .-N-g-N For the
radical of formula | | there cones |nto consi deration, for exanple, R2 R3
also a radical of formula -NN or - NN- alk-NH2 , wherein alk is V V

Cl- C4al /kggogq%; tofthe wygamn éheefﬂW ¢fie dye on the flbre material has already been
achieved immediately after the printing and also the drying of the fibre material, which is to

be carried out anyway.
Preferably, the method according to the invention is carried out industrially on a large scale.

As alkyl radicals in the reactive dye of formula (1), the radicals Ry, R, and R; are straight-
chain or branched. The alkyl radicals may be further substituted, for example by hydroxy,
sulfo, sulfato, cyano or carboxy. The following radicals may be mentioned as examples:
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl and tert-butyl, and the corres-
ponding radicals substituted by hydroxy, sulfo, sulfato, cyano or carboxy. Preferred



As an aromatic bridging nenber, Bis, for exanple, unsubstituted or C

1- Aal kyl -, Cil-C4al koxy-, C2-4al kanoyl am no-, sulfo-, halo- or

car boxy- swabv2/0418ed Cl- C6al kyl enephenyl ene, for exanpl e nepbyieesmepbenyl ene,
Cl- C4al kyl enephenyl ene- C1- C4al kyl ene, for exanple

net hyl enephenyl enenet hyl ene, or phenylgne, or a radical of formula | ~ L ~
1\ (3), wherein the benzene rings | and Il are unsubstituted or
substituted by Cl-C4al kyl, Cl-C4 al koxy, C2-C4al kanoyl am no, sul fo, hal ogen
or by carboxy and L is a direct bond or a C2-ClOal kyl ene radi cal that may
be i nt epyhghtusatsBre hydmxprsutfo ok §yjiate. £speaiallydrydioxy or slifate agd Reeferablyer of

f or mul py CH) -N=N-, -NH, -CO, -NH-CO, -NHSQ2-, -NHCONH, -0, -S
sor -SQz-- an aromatic bridging nenber, B is preferably phenyl ene that
may be sub stituted as indicated above. Preferably, the aromatic bridging
menber s hangd:.f I I t4 o-substituted. Exanpl es of
‘ar omat i 5@%‘!&& ﬁb'srl;gﬁ{)%ﬁg o‘éd{i%&l?ﬁﬁ%ﬁgﬁw g%der,éb%rfﬂ- phenyl ene,

4- et hyl - 1, 3phenyl ene, 4-sul fo-1, 3-phenyl ene, 3-sul fo-1, 4- phenyl ene,

5 57 i ol 0 B drd Yl SactmfoigribhiyCoring oBBERIGREN. or -Gl 1 (i ¢
4,4 - g@ piwbytitgml,omyhstitqmaélrlvylhetd@uy,esulfq.,szrlfa@i,? eydAnbaiiby cadioRy abagording to one
2,2 - - Lo : . s

o1 of or aBfodstor Blelqct Hhe o i adi R e B sl bbby Hdgy, ©
- e P A it S
ilrj C - ngcf%li%%ygggegﬁﬁg(%{k?l 8%}56%2}9 E?adnrgéﬁggm no-, sul fz: , hal o- or

car boxysubstituted C5-Ccycl oal kyl ene radi cal, Cl-C6al kyl enephenyl ene

radi cal I o I | a |~ 1~i

ol cal EgredHT BlorERBIY R BB i etniidepelBeds it 5 ofbrinB e rg ooy
be i nt eespeoialiy hppgrogen.2 or 3 nmenbers -Cand that is unsubstituted or
substituted by hydroxy, sulfo, sulfato, cyano or by carboxy, or is a
phenyfene radical that is unsubstituted or substituted by Cl-C4al kyl,

Cl- CQal Keoanyd X 2reCtalekamplel, alrforires, flsorirfecor binarthingen or by carboxy. B is nore
especially a C2-C 2al kyl ene radi cal, especially a C2-Csal kyl ene radi cal,
for exanple 1,2-ethylene, 1,3-propylene, 1,2-propylene, 1,4-butylene,

1, 3- but X} emkX; dreprpferdakyy eadh in3epiandantiyl aftise othe 6eHiering @rfieprize. Esbesigliyene,

4, 6- hexyl ene or a radical of.fornul. CH2, . C 2 - or ~ t my be
Pver r ubregay o & el e RS theA G ouers dudle. of Xl AP <

unsubst bathtfladrire. Morb espéaidliydonpey/ofttpel ranligalsoX; dnd X4iisfladbine énd thprotherrisbl y t hat

IS not ||£|(t)rererupted by -O. O particular inportance as bridging nenbers B
are thoS¥%%1% f or mul a -CH2-CH(R7) - wherein R7 is Cl-C4al kyl, especially

met hyl, and especially 1, 2-propylene. O particular inportance also, as the
radi cal V2 R&'% , 1S a r%(iiiﬁal of formula NNB-N (CH2)2 OH -NH-(CH2)2_.a N WO
02/ 0. t7V13" V; arepreferaply N.

The organic bridging member B may be, for example, an aliphatic, cycloaliphatic, aromatic or
araliphatic bridging member.

As an aliphatic bridging member, B is, for example, a straight-chain or branched C,-C,-
alkylene radical, especially a C,-Cgalkylene radical, that may be interrupted by 1, 2 or 3
members from the group -NH-, -N(CHj)- and especially -O- and that is unsubstituted or sub-
stituted by hydroxy, sulfo, sulfato, cyano or by carboxy. Hydroxy, sulfo or sulfato, especially
hydroxy or sulfato, are preferred as substituents of the alkylene radicals mentioned for B.

As aliphatic bridging members for B there come into consideration also, for example, Cs-Co-

cycloalkylene radicals, especially cyclohexylene radicals. The said cycloalkylene radicals



PCT/ EPO1/ 07362 Wien Y is a radical -CH2-CH2-U, the |eaving group U may be,
for exanple, -d, -Br, -F, -0S03H, -SSO03H, -0CO CH3, OPGBH2, -0OCO C6H5,
OS2- C1- Céad byd47r - 0S02- N( CLl- C4al kyl ) 2. Preferably, U is pCHERPUM7E0R
formula -Cl, -0S03H, -SSO3H, -0OCO CH3, -0OCO C6H5 or -OPO3H2, especially -C
or -OSO03H and nore especially -OSO3H. _¥.is preferably vinyl,
(err)-chloroethyl, (err)-sulfatoethyl, (err)-thiosulfatoethyl,

(err)-acet oxyet hyI (err) phenoxyet hyl or (err)-phosphatoethyl and

especially (err toe vin s . pr efe brom ne. al k and
B SN SOE O A S UG T I M0 s e ALY T =)
1, 2- et hiydiggeh orha%&xypyép@aiauy By ¢1 m,léuqh eRealiphafic BAding mambeﬂs for Bansreangy or a

.branched i soner thereo each i ndependent of the other

pr ef er a¥p9 by ”@lﬁ'ﬁﬁ%ﬂ WF@W@e?wf@é}%eﬁ?rcﬁt %@&V%l?'ﬂvy%e@mw%ﬁﬂ%@v Popyl ene

radi cal hexyldpeRiclibn@Radicals BnSibstfuté LoHSURERURA |Hﬂ1‘eUc§@Fohb I8k frig By Cf-05-
-met hyl - e)@[ tho xy%or car boxysubstituted 1, 3- phe’r(gll ene rgﬂl I:al“ and

especi a@'\‘XJ %ﬁveeﬁﬂms@fhvi ‘uted 1,3- or 1,4 phenylene radical. R5 R4 is

pref erably hydrogen, Cl-C4al kyl or a radical of fornula ~ , wherein R5,

-al k-S02-Y Y and al k each have the definitions and preferred meanings given
her ei nabove. R4 is especi aH Negen, nethyl or ethyl and nore especially

hydr ogefor thgradicah ptiosnule| y drogén R@er%cqm@er Biagangidegyatiopglen exarmplRy | or
et hyl and especially hydrogert. The*variable Qis preferably -NH or -O and
especially -O. Wis preferably a group of fornmula -CONH or -NHCO,
especially a group of fornul CO\IH— WO 07-41 PCTJEPOLJO07362 _g_The

vari ab'&s&'arédn@él%ff f‘drﬁmmay Qr Rrgferrrd fieaqi, vewhadinGk s T of
formulae (2a) to (2f) are thgs_e/whereln RAN_R% and R6 &re each hydrogen, Q

is the radical -NH- or -O, Wis a group -CONH, alk and alkl are each
i ndepenée&t&%/e ?&%Xgﬁ'\gﬁret@bm ene or propylene, arylene is unsubstituted
or

or sul fo-substituted phenyl ene, Y is vinyl,
(err)- chI oroethyl or (err)-sulfatoethyl, especially vinyl or

'Eﬁ(rarZa ﬁtapc%é}# 'rr§ﬂ'§ia ??@%n%&ﬁaﬂ@g gﬁg%spem a I(E]1 L3 "#)h Pé “ _(Ia_rl 2

nmor e es@ib@(ya,l CBzyC&"@nowpmfo favifoq) haloSOrcarbosy-gLdsBijed- Q4 @@dky)en@phenylene

For mi a8 PRy aNPnEhat, o ARV GrerRRESS sl RS e bR C0 e o

gl ven
especi adnlewylempplnera{mnen@ﬁwﬂeneeomemheTonaradlwal ofafdnnmaa of forrml a NH ~ ~
SQz-Y (2c¢"), wherein Y is vinyl or (err)-sulfatoethyl.

nalla

wherein the benzene rings | and Il are unsubstituted or substituted by C;-C,alkyl, C4-C;,-
alkoxy, C.-C,alkanoylamino, sulfo, halogen or by carboxy and L is a direct bond or a C»-C1o-
alkylene radical that may be interrupted by 1, 2 or 3 oxygen atoms, or L is a bridging
member of formula -CH=CH-, -N=N-, -NH-, -CO-, -NH-CO-, -NH-SO -, -NH-CO-NH-, -O-, -S~
or -SO,-. As an aromatic bridging member, B is preferably phenylene that may be sub-
stituted as indicated above. Preferably, the aromatic bridging members mentioned for B are
unsubstituted or sulfo-substituted.

Examples of aromatic bridging members B are 1,3-phenylene, 1,4-phenylene, 4-methyl-1,3-
phenylene, 4-suffo-1,3-phenylene, 3-sulfo-1,4-phenylene, 3,6-digulfo-1,4-phenylene, 4,6-
disulfo-1,3-phenylene, 3,7-disulfo-1,5-naphthylene, 4,8-disulfo-2,6-naphthylene, 2,2’-disulfo-
4,4’-diphenylene, 4,4'-phenyleneurea-2,2'-disulfonic acid and 2,2’-disulfo-4,4'-stilbenylene.



When A is the radical of a nonoazo, polyazo or netal conplex azo
chronophore, the follow ng, especially, conme into consideration: WO

02/ 07. 11 ROIEROM/ 07362 g chronophore radi cals of a nonaazERM/Odieazo dye
of formula DDNEN-(MN=N) ~-K- (4) or -D-N=N-(MN=N)~-K (5), wherein Dis the
radi cal of a diazo conponent of the b_eg;ene or napht hal ene series, Mis the
radi cal of a central conponent of the benzene or naphthal ene series, Kis
the radi cal of a coupling conponent of the benzene, naphthal ene,

pyrazol one, 6-hydroxypyrid-2-one or acetoacetic acid arylam de series and u
is the nunber 0 or 1, and wherein D, Mand K may carry substituents

custo ( Nl 5

nsubsty PO a8 AT RS TEALR! RafmaAs isiiudta ) 8 SRERIER Pors

hal ogerihe geaubohl-, -8iCKHg; ohiQ-rand thgtds Bnsubstitutagdarr ewbstiyled byiydexisysulfo,

car ba 1Q, i~ge, hydroxy, carboxy, sulfonethyl,

-C2- C4al gﬁtga@aa’rr;'@r%‘;éﬁﬁigggﬁo | am no unsubstituted or substituted in the phenyl
ri ng byanGinsghasiituied or G,rimlgvlkcﬁe;@aﬂsaxxrg@nc@alkanoy!ammn@; syioehdlo-on satioxy+ ut ed

ano 11 o BHRBE ROYIRUIE reclll €1 3SR ol ARE el BE o Blerfalitat

conpl exes derived fromthe dye radi cals of fornulae (4)/anq\(5), such dye
radi calgy helaakapsitefh@h! Y tihose of ajda ladi@PBEfonmaBP! &4y azoydye or 1:2
chrom um conpl ex azo dye off,t he Benzene or napht hal ene seriges, wherein the
copper or chromiumatom as the case may be, is bonded to a netallisable
group in the ortho position on both sides of the azo bridge. Wen the

chronmophore radicals of formula (4) or (5) carry a reactive radical, the
react i \Bbisrespedally arfry Castlkylene ragieahihat mayf be ipterupzed by 1, 2 or 3 members -O-

E 333) ;(%t%%%%}é& or so&iitdiel b myaf S EliGHirat el £APIMByr50% 060 is~ (O P
S02- Y( adyhendane@rdbbil tadt)s arRipstitliledas substtaDbT Ol pikPHE(-ChLalkany, C AR

02/ 07- - = ' e AL ' PCT/ EP01/ 07362 (6g)~ in which

f or mul ;%kwl)glﬁ%%%ﬁlwg{}éngérge ‘nitions and preferred nmeani ngs given
her ei nabove, Ti independently has the definitions and preferred nmeani ngs
gi ven : AT e : I Lot

or of or 128 ThaIE ¥Eaaff s GrcisiyRERRARH- el R C. Cafihd IAdi Jo P Bt
def i ni th,2ethykend, hBgfrepylee, tapropgengi lvehutyEnej haknmderfepil ,5SR3Entdens 3 5re
nunber i d I ot hers an

i nt egerp %P B{I)er?sel?@%@Ieﬁ%gﬁ,g}hgéﬁéﬁe,gﬁlﬁge)@{l}%eeﬁﬁ%o%rmceyofﬁg%@fm are each

i ndependently q@fy the other 2 or 3 and q is the nunber 1, 2, 3 or 4. Wen
t he chrormp(glgrel Padi cal s of formgHg (4) or (5) carry a reactive radical,
the reacti V& o &di £5 pref e@ph Til rresp (_:I_%H;_o t that ey be intervpied bydaf or
(6g). PreferablgH, the chronop € radi%c formula (4) or (5) do not
carry a reactive radical. Especially preferred radicals of a nonoazo or

51 53 BRIV B  EUbb y ryd) or PRtc bur ) - 10

preferably that is not interrupted by -O-.

Of particular importance as bridging members B are those of formula -CH>-CH(R7)- wherein
Ry is C4-Caalkyl, especially methyl, and especially 1,2-propylene.
RN

—N-—B—N—

Of particular importance also, as the radical , is a radical of formula

(?HQ{OH
—NH—(CH,)55N—



-11 PCT/EPO1/073& ~RB)Q3 HOHN-CONN/ ~\ (70, HO3S \ SO3H in which
formul ae (R8)0-3 denotes fromO to 3 identical or different substituents
fromthe yioop4B1- C4al kyl , C, - C4al koxy, hal ogen, carboxy RGEI/ERIOBI2HO / \
(HO3S)~_ 3 N=N/ I\ (7d), \ / HO3S\ / (Rs)o-a / \ (H3S)1.3 N=N\ /
wherein (R9)0-4 denotes fromO to 4 idgntical or different substituents
fromthe group hal ogen, nitro, cyano, trifluoronethyl, sulfanoyl,

car banoyl, C, -C4al kyI Cl- C4al koxy, am no, acetyl am no urei do, hydroxy,
car boxy sul f omet h and sulfo, HO/ \ HOBFS(I? N=N / \' [\~ (~f)~
H03S SOXReT Yd§ a ragifel oCH=-Chadia Isayiag graupd %V‘f?e F%eéamplﬂof%im%ufv t1 - 12

PCT/ EPOOBIAS @56 $5000- 8HH@MbILD-DEOLCH, 10BO T A 1 n whi ch for mul ae
+R10 is H%/‘qdr;g@qul CAal kano'g/”(J benzoy a hal otri a2| n I radi cal of the
4

above- | 8wz Brefergbly. Yig ?Pfﬁ'-{ﬁ’ C(f%mldi'cé RGO sH\EBSRu=RCO-CHs,
-OCO-CgHs or -OPO3H,, especially -Cl or -OSOsH and more especially -OSOzH.

Y is preferably vinyl, B—chloroethyl, B—sulfatoethyl, p—thiosulfatoathyl, p—acetoxyethyt,
B—phenoxyethyl or B—phosphatoethyl and especially p—sulfatoethyl or vinyi.

Hal is preferably bromine.

alk and alky are each independently of the other, for example, methylene, 1,2-ethylene, 1,3-
propylene, 1,4-butylene, 1,5-pentylene, 1,6-hexylene or a branched isomer thereof. alk and
alk, are each independently of the other preferably a C4-C,alkylene radical and especially an
ethylene or propylene radical.

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

R
R, is preferably hydrogen, C;-C,alkyl or a radical of formula |5 , Wwherein Rs,

—ak—-S80,-Y
Y and alk each have the definitions and preferred meanings given hereinabove. R4 is
especially hydrogen, methyl or ethyl and more especially hydrogen.

Rs is preferably hydrogen.
R is preferably hydrogen, methyl or ethyl and especially hydrogen.
The variable Q is preferably -NH- or -O- and especially -O-.

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



-N COOH, CH3 (R11l)o-a (SO3H)0o-z HO, NH~ I ( >>> N=N -N COOH, CH3 in which
formul ae (R11)o0-3 denotes fromO to 3 identical or different substituents
fromthe woep4Cl- C4al kyl , Cl- C4al koxy, hal ogen, carboxy arai/BRi1foe3e2
(SCaH)o0-z R12 NN/ Ris (7k), ON-CH | R14 wherein R12 and R14 are each

i ndependently of the other hydrogen, ClgC4al kyl or phenyl and R13 is

hydr ogen, cyano, carbanoyl or sul fonethyl, WO 02/0.17.t1 -13 PCT/ EPOL
/07362 (Ris)o-z HO NN/ ~ \ Y 02S HO3S SO3H wherein (R15)0-2 denotes from

0Oto 2 |dBnt|caI or different substituents fromthe group Cl-C4al kyl,

Cl- Caal kdk§ Varale jdnPreferpp iR B O fo; and Y is as defined herei nabove,
(Ris)o-2 HOHNCON=N/ \ (7m), Y 02S HO3S \ SO3H wherein (Rl6)o-2 denotes

.from0t02id ntical or f erent s bstituents fro C1- C4al kyl ,
Cl- C4al kc?i?/e"ﬁ [RAGEYE faé!fﬁ‘go{&f f&HH“‘%’E: 42 to Ea?:éoar?“l‘*%“? rﬂﬁse'a % ﬁr: BP% affi ven
her ei nabeuen h%ﬁ'B?én € B fadical M- or\—O( m)lé)aﬁrc(uBab@i\ﬁ-l (Eiﬁ‘ah@a& laré eBErN /
-(H03S) 0- 3 (~e")o-s / N=N ~ N:N / \
(7p), ( R@)qugnq%gly of gme(qﬂéer)eg\@ene or ropylene aryiene is unsubstatuted or methyl-,

methoxy-, carboxy- or sulfo-substituted phenylene, Y is vinyl, -chloroethyl or B-sulfatoethyl,
especially vinyl or B-sulfatoethyl, Y, is -CHBr-CH,Br or -CBr=CH; and n is the number Q, the
radicals of formulae (2c) and (2d) being especially preferred.

T is more especially a group of formula

SO,-Y
—NH —{3{ (2¢) or
(SOgH)q.4
CONH-(CH,), ,-SO,-Y
——NH—& (2a),
(SO4H), .4

especially (2¢’), in which formulae Y has the definitions and preferred meanings given

hereinabove.

An especially important reactive radical T is the radical of formula

—NH —@—soz-v (2c%),

wherein Y is vinyl or B-sulfatoethyl.

When A is the radical of a monoazo, polyazo or metal complex azo chromophore, the
following, especially, come into consideration:



S

02/0-t7-t1 -14 PCT/EPO1/ 07362 N=N ~ ~ N=N (7q9), (Ra)o s (R8~)o0-3

000-3 / / NN~ ~ N=N (7r), (H9S)1 3 (Rg~)0-3 (R 0~)0-3 OH NN/ NN/
) 7wonepddV41( Rs)o-s (Re)o-3 (Re~)o-s ON N - N/ / ~ Nd¥/EPotof36e) \ \
SQAzZY)o-~ (Rs)o-3 (RB')o0.3 in which fornulae (R8)o_3 denotes fromO to
i dentical or different substituents fromthe group Cl-C4al kyl,

Cl- C4al koxy, hal ogen, carboxy and sulT9%;, (R8')o0-3 denotes fromO to 3
identical or different substituents fromthe group C 1-C4al kyl,

Cl- C4al koxy, acetylam no, hal ogen, carboxy, sulfo, Cl-C4hydroxyal koxy and
Cl- C4sul f at oal koxy, (R9)o 3 denotes fromO to 3 identical or different
substituyents from 0 hal oge nitro a trifluoromethyl,

.sul fam)%/ rom %*f%% % @ga?%?l&(%fz%g?l%g?y% Ig‘m no, acetyl am no, ureido,
hydr oxy, carboxy, sul f onet hyl and sulfo, (Rlo')o-3 denotes from0 to 3

i dentical or stituents fromthe group C -C4al kyl,  Cl- C4al koxy,
-hal ogen, car bo>é hledpl\i”?&g‘kand Y is as defined herei nabove. (‘6@"

02/ O L7.t1 -15 -DNANERMINEN)Z®2 The radicals of fornulae (7a) to()/s) may
carry in the phenyl or naphthyl rings, as a further substituent, also a
radi cal of fornula -S02Y, wherein Y is as defined hereinabove. Preferably
t hey dowhwtin@istiaé radical et diakzo edmporiani biithe HeAXenelbvenaphthaterle s2ties Moy thiezan

111N oAt 220 L SrinonCot i eren BN ngite shrgs. KRG PR o 8chry a1

(8b) ~ N:oubllng component of the benzene, naphthalene, pyrazolone, 6-hydroxypyrid-2-one or

2/
00
(
(

_OOIE

(
/
0-
3

acetoacetic acid arylamide series and u is the number 0 or 1, and wherein D, M and K may
carry substituents customary for azo dyes, for example C;-C,alkyl or C4-C,alkoxy each
unsubstituted or further substituted by hydroxy, sulfo or by sulfato; halogen, carboxy, sulfo,
nitro, cyano, trifluoromethyl, sulfamoyl, carbamoyl, amino, ureido, hydroxy, carboxy,
sulfomethyl, C,-C,alkanoylamino; benzoylamino unsubstituted or substituted in the phenyl
ring by C4-Cjalkyl, C;-Cjalkoxy, halogen or by sulfo; phenyl unsubstituted or substituted by
C,-C,alkyl, C-C,alkoxy, halogen, carboxy or by sulfo; and fibre-reactive radicals. There also
come into consideration the metal complexes derived from the dye radicals of formulae (4)
and (5), such dye radicals being especially those of a 1:1 copper complex azo dye or 1:2
chromium complex azo dye of the benzene or naphthalene series, wherein the copper or
chromium atom, as the case may be, is bonded to a metallisable group in the ortho position
on both sides of the azo bridge.

When the chromophore radicals of formula (4) or (5) carry a reactive radical, the reactive
radical may be, for example, of formula

-SO,-Y (6a),
~CONH-(CHy)n-50-Y (6b),
-CONH-(CH3)rO-(CHz2)m-SO2-Y (6c),
-(0)p~(CH2)q*CONH-(CHz)m-S02-Y (6d),
-NH-CO-CH(Hal)-CHz(Hal) (6e),

-NH-CO-C(Hal)=CH, (6f) or



(SCaH) o-i wherein the benzene nuclei do not contain any further
substituents or are further substituted by Cl-C4al kyl, Cl-C4al koxy,

Cl- C4al kymsubfemnyl , hal ogen or carboxy. As a radical of a mpinbeiimesani ne
dye, Ais preferably a radical of forrmula / (SO02R) k Pct S02-N-EI Rw (9),
wherein Pc is the radical of a netal phthal ocyanine, especially the radical
of a copper or nickel phthal ocyanine;”" Ris -OH and/or -NRIBRi s; R18 and R19
are each i ndependently of the WO 02/ 0~7~1 -16 PCTI EPO1/ 07362 ot her
hydrogen or unsubstituted or hydroxy- or sulfo-substituted Cl-C4al kyl; R17
i s hydrogen or C, -C4al kyt\l; E is a phenyl ene radi cal unsubstituted or
substituted by CL-GQI@,L.h'V Xyhaltogen, carboxy or by sulfo or is a

.C2- C6al kyl ene radich|;lland !k is from1l to 3. R8 and R 9 are preferably
hydrogen. E is pref rahbi\fé' phenyl ene radi cal unsubstituted or (&)pstituted
by C, -4al kyl, hal ogen, ¢arboxy or by sulfo. Pc is preferably the radical
-of a copper phthal ocyani K¢. As a radical of a dioxazine dye, Ais, for
exanple, a radical of formula (HO3S)r CI (SO3H) r H- (E)v,- HN~ N \ O ~
N- (E)v (10), HO\ N (Y 025)s C (S02 Y)s wherein E is a phenyl ene

radi cal unsubstituted or substituted by Cl-C4al kyl, hal ogen, carboxy or by
sul f o ol whichsforpulas X| angd Haleach Bpveaathe definigons,anthprelsrregimaeanings givefependent | y

of the Niai] ' . 'sr@,p%ye.
Prefer aﬁreﬁéﬁEq\;eptsh @%%&féﬁ%t@% B%ﬁggﬁsﬁfﬁ el'??eéé%gﬁnéﬁ"?do- ubstituted 1, 3-
or 1, 4-arengbatedor T, X5 indgpendeanty hag thegefigitiongand piséarrey meanisgs givemunber 1
and V' | Sai r e i [ i Ais
pr ef er allt\)%?/ﬁqge?‘)a%:j?ggf’ Fg’f Iﬂ?%éeﬁudﬁgt[%hahagbgggagﬁ]%ﬁ BQF.@%%@ N e\fegi n Gis a
pheny| ehgreinaldovedpr Bnud dhe numler Gor isanskh e andegiatgyeach-itiRpleRdéentlyf th@al koxy,
hal ogen r |~ L S I , L.ene or
Co- Coal WP QB o 13t Prosiaplyio & YRLARERY Ehm RREBKHRETRN MG, O
gr oups. of@h¢ sther 2beBably ia thenmngbesie2r ddi ¢al unsubstituted or substituted by
Cl- C4al kyl, C1-C4al koxy, hal ogen, carboxy or by sulfo.

When the chromophore radicals of formula (4) or (5) carry a reactive radical, the reactive

radical preferably corresponds to the above formula (6a) or (6g).
Preferably, the chromophore radicals of formula (4) or (5) do not carry a reactive radical.

Especially preferred radicals of a monoazo or disazo chromophore A are as follows:

(Rg)o.s HO
HO,S
(Rglo.a HO

SO,H



WO 02/ 0~7~1 -17 PCT/EPO1/073&2 A is especially a nonoazo or disazo
chronophore radi cal of the above-indicated formula (7a), (7b), (7d), (7e),
(7f), (7kwo@md)41 {7q) or {7t), a formazan radical of the mlE®jondecat ed
formula (8b), or an anthraqui none radi cal of the above-indicated formula
(11 ). In the nmeanings given for the V1ql’_i abl es, Cl-C4al kyl is generally

met hyl, ethyl, n- or iso-propyl or n-, 'i'so-, sec- or tert-butyl.

Cl- C4Al koxy is generally nethoxy, ethoxy, n- or iso-propoxy or n-, iso-,

sec- or tert-butoxy. Halogen is generally, e.g., fluorine, chlorine or

brom ne. Exanpl es of Cl1-C4al koxycarbon re met hoxycar bonyl and

et hoxycarbonyl . Egappl es of ,§1CG4qllkan e acetyl, propionyl and butyryl.
m Nno afe ace i no and propionyl am no. Exanpl es

-Exanpl es of C2- C4alkanoyl a
of Ci- C4hydroxy ALR by t hoxy, (err)-hydroxyethoxy @gg R- and y
hydr oxypr opoxy. Kkxanpl es o | f at oal koxy are sul f at onmet hoxy,
~(err)-sul fat oet hoxy ambsér -sul f at opropoxy. The reactive dyes of
formula (1 ) contain at | east one, erably at |east two and especially

from2 to 8, sulfo groups, each of tchis either inthe formof its free
acid or, preferabl alt thereof .sal.ts there come into consideration,
for exdﬁ&hgﬁﬁ?rﬁé"gﬂ &&qu c*ﬁgpg%s,frogr QEHA? Wéng%?jf’hg'ﬁ@‘fe&Fs ueirdrMiSsal t s,

sal ts qfro@nNCRCeaK CCACLdMOXG Khidden! b4rBoxy &y Mo, As exanpl es there may be
menti oned sodium |ithium potassiumand amonium salts, the salt of nono-,
di- or tri-ethanolam ne and Na/Li andONa/Li/NH4 m xed salts. The reactive
dyes of fornmula (1) c s~ ol ai ned iJp a_manner known per se, such as in
the manner desc(H®S,for—fxant HP 5 989 297, for exandd as
follows: an am no conpothd © (12), a diamne of formula
R2- HN-B-NH- R3 (13), a conpound B€:5 or -H(14) and Xi ~ Vi ~ X1 a
conpound of fornmula N ~ N (15a) and X1 WO 02/0.17-11 -18 X2 ~ V2 ~ X2
N'\'N ~X2 PCTI EPO1/ 07362 ( 15b) are reggﬁe)\d wi th one another in any
sequence, in which fornulae B, A Ri, YB3, T, V1, V2, X1 and X2 are each
as defined herei nabove. pragess val, conpri ses condensi{rg),one of the
conpounds of forli@iKe; TEAN=N Il with a conpound of fornula
(15a) or (15b), condensrRg- thke~ctondensa h product with a di am ne of
formula (13) and reacting the resulting reaction product with the other

conpounghepéinf(Ry)§Ldenotesiron t6 h4dertibhicdt difkferl @aPstROSHCHERANS GfcRpeiafiy@dnivi t h

t he conpound of formul a (156}22’_nor g?l bz-rio T%e cogﬁensati on reactions between
the co (NG friftugrametay. sulfamoyy, g&:’a Y {1-Cealkyy Culreplk@ehamtoeactiver al | y

carri echrfing, \8iab,agAuSlyy cadBoXy) eWfornétReddisBe, Usual |y in aqueous sol ution at
tenperatures of, for exanple, fromO to 50C and a pH value of, for exanple,
from4 to 10. The conpounds of formulaeHd?2),,(13) and (14), as well as the

/.‘ »X

het er ocycl i ¢ hal ogen co f formul ge (15a) and (15b), are known or
can be prepar ed(mqj)psgg WEN The end product may
optionally in addition ted to 5ion reaction. @fich a
conversion reaction is, for exanpl4s.s fon of a vinylatable

reactive group present inTintoits vi nyl f by treatnment with dilute
sodi um hydr oxi de sol ution, for exanple the conve8@jbn of the

p- sul f at oet hyl sul fonyl or (err)-chloroethyl sul fonyl group into the

vi nyl sul fonyl radical. Such reFI tions are known per se. In the nethod
according to the i ny are used for the printing, for exanple,
pastes, that is to/sax agueous xQNns thickened and adj usteggy,o t he
desired consi sten - NN RHRRBY be used as thickeners the
customary t hi ckereks—0 thetiC origin




suitable for reactive printing, e.g. alginate thickeners, starch ethers or

| ocust bean flour ethers, cellulose derivatives, e.g. cellul ose ethers,
such as matdwdoaelil ul ose, ethyl cellul ose, hydroxyethyl cel | WEBER01/07362

met hyl hydr oxyet hyl cel | ul ose, hydroxypropyl cellul ose, hydroxypropyl

net hyl cel | ul ose, carboxynethyl cellul 0gg,. carboxyethyl cel | ul ose or
cyanoet hyl cel l ul ose, or a cellul ose ester, e.g. acetylcellulose. Preference
is given to the use in the print pastes of WO 02/07-t1 -19 PCT/ EPOL/ 07362
sodi um al ginate alone or in adm xture with nodified cellul ose, especially
with preferably frogég to 25 %dy wei ght carboxynet hyl cel | ul ose. The
anount of thickener ﬁ3 tte print] paste o vary within wide limts
-according to the dg ferably, the amount of gﬂtckener
present in the priip AstN=N 100 g/ kg of print past ‘especially
from10 to 80 g/Kg prlno especially from10 to 60 g/ kg of
‘print paste. The viscosity of the p aste is generally from 1000 to 20
000 nmPa s. Preference is given to the u@gfbf print pastes having a
viscosity of from 2500 to 15 000 nPa s, especially from 4000 to 6000 nPa s.
The primWhtma%ramlatmﬁwd@hpdrbgmfﬂamagamy&,aiénzow@r athaitiasino exlical of thei ng t he
reactlv s having an al kaline reaction there are used, for
exanpl é °¥% dtﬁ?lt%jaﬁéﬁgﬁlﬁt@& sodi um hydr oxi de, di sodi um phosphate, trisodi um
phosphat e, sodi um acetate, sodi um propjgonat e, sodi um hydrogen carbonate,

bor ax, aqueous annDnla or al kali donorg!"®. g. sodi um chl oroacetate or

sodiumformate. It pb@sbb&e tf qse as fixing alkali a mxture of
wat er gl ass and a 2 aqueous onate solution. The (phi val ue of
the additives conpr a kaI £ generally from7.5 to '13. 2,

preferably from 8 . FOy= he preparation of the print paste, the
anmount of fi xing aIkall |s so g%gﬁigd that the pH val ue of the
ready-to-use print paste is g in the alkaline range, preferably in
the range from7.5 to 12. Print pastes that do not conprise fixing al kal
can be applied according to the so-ga | ed twophase printing nethod, in
which the fibre ngggﬁ?al |s flrst prln?ed wth a print paste mnthout al kal i
or al kali donor, Yed O material is dried and then treated
with an optlonalv hickened ] quor conprising the fixi7g al kali.
Al ternatively, 4& NeN ri|a| 3 printed can first be treated with
an aqueous al kal i Nen the treated and optionally dried fibre
material printed with a pri op&ss.e t hat does not conprise alkali or alkali
donor. The prlnt paste may al sO c8nprise, in addition to the reactive dyes
and t hi.ck r us ives, e.f. preservatiyes,
sequest@?"‘%l‘l’g f%'}&@ﬂ?es 4‘?%&%'}4 O\jﬁgéﬁtjeqt'ﬁg rlﬂﬁeéergtoslusaqwgnts ﬁ’?’ﬂ‘&hsi ng
agent s,grotQﬂOGCtalkyllmmmmo&y,Sha!@gmt tarbo®y and sldfoper at or s. WO 02/ 0. 1p1 -20
PCT/ EPO1/ 07362 There cone into consideration as preservatives especially
fornaldehyde-yieldingxaygats, e.g. parafornmal dehyde and tri oxane,
especi al | y aqueous, exanple 38 to 40 % by wei ght, formal dehyde

sol utions; as sequ.éte\ entss_FBis exanple, nitrilotriacetic acid
sodi um salt, ethyle edlanlnete raagetic acid sodiumsalt, espeldkhl |y sodium
polynetaphosphate nore espe |un1hexanetaphosphate; as enulsifiers
especi ally adducts of an al kyl eng¢ oxirde and a fatty al cohol, nore
especi al ly an adduct of ol eyl alBghol and ethyl ene oxide; as

wat er - i nsol ubl e sol vents hi gh-boiling, saturated hydrocarbons, especially
par af f i\ifer&iA\H Jeh RN | 'ea&h rnaa,ga\dehufmﬁ@&mhﬁémgéﬁ NS gta p%%% and
(so-called whi't e spirits); as oxi di si ng agent for ex

ar omat |%srﬁhwdm@enﬁ\tﬁmﬁdcarbs@eﬂloalsultnwhﬂr omatic nono- or
“di-nitro-carboxylic acid or -sulfonic acid, which is optionally present in
the formof an al kyl ene oxi de adduct, especially a nitrobenzenesul fonic
acid. As reduction inhibitors there cone into consideration, for exanple,
aromatic nitro conpounds, especially salts of aromatic nono- or
di-nitro-carboxylic acids or -sulfonic acids, which are optionally in the
form of al kyl ene oxi des, especially alkali netal salts of a

ni trobenzenesul fonic acid, e.g. 4-nitrobenzenesul fonic acid sodiumsalt.
The reduction inhibitor is preferably used in an anount of fromO0.1 to 4 %
by wei ght, especially from0.8 to 2 % by weight, based on the total weight
of the finished print paste. There may be used as de-aerator any
commercially avail abl e de-aerator provided that it does not adversely

af fect the rheol ogical properties of the print paste. Preference is given,
on account of their good anti-foam ng properties, to lowsilicone oil or
S|I|cone oil-free de aerators, mhlch generally contaln frontO to 5 Wbby

o I P o T e 1 _:l:—_;ﬁ_i o, o




WD 02/ 0-471 -21 PCTI EPO1/ 07362 When printing on fibre materials, the print
paste is applied directly to the fibre material over the entire surface or
over partwadmmeaf, the printing machi nes used advant ageoustyERRiONIH2Of
customary construction, e.g. gravure printing machines, rotary screen
printing machines and flat screen pri-qagi-ng machi nes. The net hod accordi ng
to the invention is used especially advantageously in screen printing. As
cellulosic fibre materials there come into consideration material s that
consi st wholly or partially of cellul ose. Exanples include natural fibre
materi als, such as cot{Rpy, | inen d henp, regenerated fibre materials,
e.g. viscose, polynosicland cupra iymsilk, and cellul osic blends, e.g.
-cotton/ pol yester mate j fabrics, knitted fabrics or webs
of such fibres are use al is advantageously (), ed after
the printing prd%@d%r-, pr ef rg eratures of up to 180C,
respecially from125 to 150CHOA fixing progess step customarily carried out
subsequent thereto in order to conplete thegpinting and fix the dye, such
as steaming of the printed and dried fabric, °'s not necessary in the nethod

accordi to the invention. After th rintin rocedure, the fibre

mat er i d’l’qg rein (Rishoa ASRPIES fomeQy t‘i‘%f‘{ef‘v‘??irpg@ﬁ?‘@“i SQ%@BW&EO'%fhef g'8HR 125 to
150C, espeikel, f-O,amex Hidgen 1kMaxy Hhe sbifd;Hmdy R dbfined hbidhabot@t erial is
washed off in conventional manner in order to renpve unfixed dye. For that
purpose the fibre material is treated, for e l e, at from40C to boiling
tenmperature with water (figomhi ch ﬁoSOﬁn_q¢oa<§ff§§EFiC det ergent nmay
optionally be added. > prints op cell ul osi e material s obtainable
according to the net P fRQ exhibit good allroundgmsoperti es;
for exanpl e theg hayv.e pi ndi ng stability in bo{h the acidic
and the alkalin '?é%ge, espg i aci di c rang, a good fastness to

| i ght, good wet-fastness properties, sufﬁJas fastness to washing, to water,
to sea water, to crossdyeing and to perspSfgtli on, a good fastness to
chlorine, fastness to rubbing, fastness to ironing and fastness to

pl eat i NghereiNqRA),S ddhstek M@Hi 6 iealicRARRE babik¥reBY sisafunBIRdR Wesgroap hi gh
tinctor %hﬁiéLZp%%h and brilliant col our shades, The degree of fixing is
) a

gr. )
high a glkoxa hajoggRi FAPBY andSkie adrY haste dedinitigns;giyeR ne soapi ng
| 0SS | shev@ihabovanl | . WO 02/0-17-11 -22 PCT/ EP01107362 Sonme of the
reactive dyes of forrmula (1 ) are novel. The present invention accordingly
relates also to reactive dyes of forrmula (1) indicated herei nabove wherein
B is C2-Cl2al kyl ene that may be interrupted by 1, 2 or 3 nenbers fromthe

group -NH, -N(CH3)- and -O g1t NS unsubstituted or substituted by
hydr oxy, sul sulfatjo— ¥ ako or xy, and A, Rl, R2; R3, X1, X2, T,
V1 and V2 hdg e defini s and erred meani ngs gi ven heg@inabove,

with the exceptKon of theXdyés of formulge so3H Ho'~/ / | HO3S / /| ~
N-NSNSNSNSNCT L ARYNENAY), Nw NON= N séf?"'éHz) 20S03H SO03H OH C CI and SO3H
HO H3CO / | HO3S / / ( N-NYN-NY-NYN\ NN\ \' NN NYN/ SOBHOH Cl CI OH _
(CHz) 2S02( CH2) 20S03H As bridgi ng nenber B in the reactive dyes according to
t he invention, prefer®e ' ne radi cal that may be
i nterrupt ed ysf,, 24—+ s tituted or
substituted by hy S , sulfat ano o boxy. As Dbf7iollgi ng
menber B in the reactive dyes accordi Rﬁ$n, preference is

gi ven especially to a C2-d 2al kyl ene di cal , especial¥y a C2- Csal kyl ene
radical, e.g. 1,2-ethylene, 1,3-propyl’efe, 1,2-propylene, 1,4-butylene,

1, 3-butylene, 1,5-pentylene, 3,5-pentylene, 1,6 CH3 hexyl ene, 2,5-hexylene,

4, 6- hexyl ene or a_radical of la CH2 - ~- CH2 - or CH3
: (7p),
(Ra)o-a \ / (Re)o-a

Ryo.q




WO 0210.17-~1 -23 i H3 -CH2 CH CH2-CH2 CH2 PCT/ EPOL/ 073& whi ch nmay be
interrupted by 1, 2 or 3 nenbers -O and is unsubstituted or substituted by
hydr oxy owgsa2lofiaio, but is preferably not interrupted by -FOT/ERAS/0t¥6R2dgi ng
menber B in the reactive dyes according to the invention, preference is
given nore especially to bridging nen?ers of formula -CH2-CH(R7)- or
-(R7)CH CH2-, wherein R is Cl-C4aIkyIﬁ'especiaIIy nmet hyl , and very
especially to 1, 2-propyl ene. The novel reactive dyes can be obtained in a
manner known per se, for exanple according to the process descri bed above.
The present invention relates also to print_pastes that conprise the
reactive dyeg fokﬁgla ( ccordin I nvention. The print pastes
.may al so cong &, inaddi o & Telceti ve dyes according to the
invention, to Water and to/, er additives, e.g7,5he
addi ti ves desdRi)ped herei nabpye. As thickeneps there cone into(q’
.consideration, e.g., the tM d herei nabove. The foll ow ng
Exanpl es serve to illustrate| the inventionl Unless otherw se indicated, the
tenperatures are given in déghges Cel sius,(Rpagds are parts by wei ght and
percentages relate to percent by weight. Parts by weight relate to parts by
volunme in a ratio of kilograns to litres. Preparation Exanples 1 to 94
Exanple 1: a) 2 of 4-(ery ul fat oet h NLFonyl )aniline are
di ssol ved in 200 . W Nrdd{ ng s0di um hydr oxi de. The
solution is buff d™»th 0.5 parp=of sodi um t sl yphosphat e 150 parts
of ice are dd9ed:s 12.2 parts of t¢ iﬂpuorotriazQia»-re added dropWi se, with
X19 that m xture, in the
course of which the pHis maintaindd at 5.5 by the addition of an aqueous
sodi um hydroxi de sol ution and the ehperature i $fehisntained at fromO0 to
2C. 420 parts of a suspension are obtained. WO 02/ 07-L1 -24
PCT/ EPO1/073& b} 9.7 parts of trichlorogyiazine are dispersed in an
ice/water m xture at OC with the addition of a wetting agent. Over a period

of one hour, a neutral solution c@_ (’:: Qf the am noazo conpound of
formul a HO S H2NCENK 3N\|;B|~ M 3
@ result Hol ut i ‘e 3

in 200 parts lg;fs Wager is
added dropw se t 0 to 2C and p 21.5, and
stirring is carr

edyvout for & therR our at 5C. To the solution obtained
there is added drop (rﬁg ovegrna peri ocs 93)3 20 mnutes, at pH 5.5, a solution
of 4.8 parts of 1,2-pr&p¥yl ene>diamne in 100 parts of water neutralised
with 12.5 parts of concentrated hydrochloric acid. Stirring is then carried
out for several hours at from35 to 45C and pH 5.5. c¢) The suspension
obt ai ned according to b) isoﬁdj usted to pH 7.5 to 8 and added over a period
of 30 mnutes at pH 7.5 to tthe suspensi on obtained in accordance with a).

To conplete t eagti,pn. & QA all_oweeAor the reactants to react
fully. The p he resu tion m X is then adjusté&d:to 10.5
and stirring ¥ \earried -wdﬁ m nut es.JIpe ' reaction solution is freed
of i norgani al ts5 by, di sis and concentrated Ry evaporation to yield
86.5 parts 3'13”& d?/se ZV\M'I"C?A,QX'PH the formof the fr(e%)“‘"aci d, corresponds to

fornmul a

in which formulae (Rg)o.3 denotes from 0 to 3 identical or different substituents from the
group Cy-Caalkyl, C;-C,alkoxy, halogen, carboxy and sulfo, (Rg’)e.s denotes from 0 to 3
identical or different substituents from the group C;-C,alkyl, C-C4alkoxy, acetylamino,
halogen, carboxy, sulfo, Ci-Cshydroxyalkoxy and C,-C,sulfatoalkoxy, (Rg)o-s denotes from O
to 3 identical or different substituents from the group halogen, nitro, cyano, trifluoromethyl,
sulfamoyl, carbamoyl, C;-Csalkyl, C4-Chalkoxy, amino, acetylamino, ureido, hydroxy,
carboxy, sulfomethyl and sulfo, (R1¢’)o.z denotes from 0 to 3 identical or different substituents
from the group C,-C,alkyl, C4-C,alkoxy, halogen, carboxy and sulfo, and Y is as defined

hereinabove.



ci F (101 ) HOS HZNCONH ~ ~ N. "-N N "N NN/ \ H-N~H B H=N~H / \

SCa- CH=CHz HO3S ~ ~ SO3H wherein B is the radical of formula ~H3 . The dye
yi el ds prwae/mmnsicel | ul ose in a -CH CH2 yel | ow shade havi necoypeid/easd2r ound
properti es. WO 02/07-tl -25 PCT/EPO 1 /117362 Exanple 2: a) 11 parts of
cyanuric chloride are stirred at a tenpgrature of approximtely 0Cin 50
parts of water with the addition of a wetting agent and 5 parts of disodium
hydr ogen phosphate. A neutral solution of 40 parts of the am noazo conpound
of formula CH HO3S 3 HZNOC ~ ~N=N O N OH NH2 CH2CH3 in 400 parts of water
is added dropwi se, in the course of which the pH value is maintained at 4.5

by the fmfb ﬁaid?;ﬁlsfo FOEHRRUT a;?qv%wsawhgﬁe tpnér}yl bomaphye fin s{ﬂ,%sf‘aql]dﬁé‘rsat ihon
IS conpl ete,, e rrmary C ensa (0] oducyt, .o anurl ¢ .C orige._ an e
ani noar oSUsSHiENNnalse ragtal dermula S Y B,y ivasddined hereigaioye- Bietetabited
dr opwi sethady da nbecagsiatatasicaliof fsraimalsmy2 C to a neutral solution of 26

‘parts of 4-(err-sulfatoethylsulfonyl)aniline and 5 parts of disodi um
hydr ogen phosphate in 170 parts of water and the pH value is kept constant

by the avitd fddal 6 a RAMELNSIyEN isifefayabioX die radavbf fefmuld neutral sol ution of
7.4 parts of 1,2-diam nopropane in 30 parts of water is so added dropw se

to the resulting sol uti@nHpf, the condensati,on product of cyanuric fluoride
and 4-((3-sul fatoethyl sujfes Rt the pH val ue does not exceed 6.
nsati on is conplete by the
Q

That pH value is maintai

addi ti on of aqueous sodiy on, and towards the end of the
reaction the reaction sol ionn's H}'sate to 40C. c¢) The reaction m xture
obtained in accordance with a) Ns_agded to the reaction nixture(&BC&ined in
accordance with b) and the pH valYie is increased to 8.5, where it is

mai ntai ned until the condensationi_is conplete by the addition of aqueous
sodi um hydr oxi de sol ution. The a8t i on solution is freed of inorganic
salts by dialysis and concentr g by (894thar ation to yield a dye which, in
the formof the free acid, corresgonds to formula WD 02/0~7~1 -26
PCT/EPO1 /07362 CI F CHHO S N~ NN~ N/ S02(CH2)20S03H 3 3 1 H2ZNOCC / | ~
~ |/ NEN~--N N HN-B HN N (102)CO|—(|) OON OH CH2CH3

(HO,8),, Cu
Il | (SO4H), ., (8h)

(SO,4H),.

wherein the benzene nuclei do not contain any further substituents or are further substituted
by C,-Csalkyl, C4-Cjalkoxy, C4-Caalkylsulfonyl, halogen or carboxy.

As a radical of a phthalocyanine dye, A is preferably a radical of formula

. y (SO,R) |
C
N
S0,"N - E— (@),

Iq‘l7

wherein Pc is the radical of a metal phthalocyanine, especially the radical of a copper or
nickel phthalocyanine; R is -OH and/or -NRgRg; R1s @and Ryg are each independently of the



H wherein Bis the radical of fornula ~ 3 . The dye yields prints on
cellulose in a -CHCH2 brilliant yell ow shade havi ng good al |l round

properti ewookwanpl e 3: a) 14 parts of cyanuric fluoride aPETaPdeN’3dz opw se
at a tenperature of fromO to 2Cto a neutral solution of 40 parts of the
am noazo conpound specified in Exanple_ 2 a) and 5 parts of disodium

hydr ogen phosphate in 400 parts of watér, and the pH value is kept constant
by the addition of aqueous sodi um hydroxi de sol ution. Wen condensation is
conplete, the primary condensation product of cyanuric fluoride and the

am noazther bypogen of snsibstitiiteddchr hipdiroxireorrsalicsilostituted CuiCaalst Ri-rietydmgen

e ih . ' . o . . q
i tn Enbaaanist o s B RASE, GRich nshE8EbLa s Bl BTk, gy o
mai nt aicagebxyot by stlfveord® a @riatkylene iradicabrgridet ie floyn 1 ked.ddldiahd dh, afe aqueous

sart o RS SRR E i Retetitry TR hl Stk AicAL bR Ty BBl A
the fordp@alkyhhatbyes cadioty ocby seifp Gedspeterbioly the mdEaFofGtdgpes N ~ N N ~ N /

SQz( CH2 0§03HiHZNOC233/ Il ~~ / NEN-NNHN-B HN NN (103) HHON OH
CH2CH3 %&?W@?B?'n Bis the radical of formula -~H CH2 ~ The dye yi el ds
prints on cellulose in a brilliant yell ow shade havi ng good al |l round

propertjies, . 02/0-t71 -27 .PCT/ EPOL/ 07362, les 4 to 28: Proceeding
Bnal ogdiien tpeiegl & SigaTietvs: et SO & RHEH § B! es 1 to 8. it 15
possible to obtain the reactive dyes of formula CI FN \NN \NA HN-H B
H-N~H / \ S02- CH=CH2 wherein A and B each have the definitions given in
Tabl e 1. The dyes (Mb;%)d prints oglcell ul ose(écgl he col our shades i ndi cated
havi ng good al | round” pihgpert jes. \Table 1 _Exa A B Shade CH3 HO03S /
HO3SCHz / N:tl,:_l y & w0 CH-CH% CHzCH3 CH3 H03S HO3SCH2
/5 ~ N NITE)grENe ON FI3A BB c3 Hd®) so3H
HO3SCHz o]
(Y-0,8), Cl (soz-y)s

wherein E’ is a phenylene radical unsubstituted or substituted by C;-C,alkyl, halogen,
carboxy or by sulfo or is a C,-Cgalkylene radical, r, s, v and v’ are each independently of the
others the number 0 or 1 and Y is as defined hereinabove. Preferably, E’ is C,-C,alkylene or
unsubstituted or sulfo-substituted 1,3- or 1,4-phenylene, r is the number 1, s is the number
0, v is the number 1 and V' is the number 0 or 1.

As a radical of an anthraquinone dye, A is preferably a radical of formula

O  NH,
SOH
O NH—G—

wherein G is a phenylene radical unsubstituted or substituted by C,-C,alkyl, C;-C,alkoxy,
halogen, carboxy or by sulfo, or is a cyclohexylene, phenylenemethylene or C,-Cgalkylene
radical, each of which preferably contains at least 2 sulfo groups. G is preferably a
phenylene radical unsubstituted or substituted by C;-Caalkyl, C;-Csalkoxy, halogen, carboxy
or by sulfo.



NEN~~CH3 61 yellowONOH-CMCH2 | CH2CH3 WO 02/0. 1pl -28 SO3H OH 7
~~NN~\\ CHa -CHCHZ HO3S / ~ SO3H 8 H3co CHs -CH CH2 SO3H SO03H OH g |
\' \ N=NI WwWow2eaHs CH 2/ / HO3S/ / SO3H SO3H OH\ \ NN pci/eedD7362 | / /
HOSI / / SOH-CHCH2 3 3 SO3H SOH H3COCNH 3 \ \ N=N~ CHa 11 / / -CH CH2
SO3H SO3H N=N ~ ~ NN _ CH3 12 H03S / ~ ~ ~ SO3H -CH CHZ s SO3H

PCT/ EP01/ 07362 red scarlet red red yerl16\7v brown SO3H 13 ~ \ \ N=N ~ ~ N=N ~

~ ~Hs yell ow Ho3s / ~ -CH CHz SO3H

A is especially a monoazo or disazo chromophore radical of the above-indicated formula
(7a), (7b), (7d), (7e), (7f), (7K), (70), (7q) or (71}, a formazan radical of the above-indicated
formula (8b), or an anthraquinone radical of the above-indicated formula (11).

In the meanings given for the variables, C+-C,alkyl is generally methyl, ethyl, n- or iso-propyl
or n-, iso-, sec- or tert-butyl. C,-C,Alkoxy is generally methoxy, ethoxy, n- or iso-propoxy or
n-, iso-, sec- or tert-butoxy. Halogen is generally, e.g., fluorine, chlorine or bromine.
Examples of C-C,alkoxycarbonyl are methoxycarbonyl and ethoxycarbonyl. Examples of C;-
Cialkanoyl are acetyl, propionyl and butyryl. Examples of C,-Csalkanoylamino are
acetylamino and propionylamino. Examples of C;-Cshydroxyalkoxy are hydroxymethoxy,
B-hydroxyethoxy and 8- and y-hydroxypropoxy. Examples of C;-C,sulfatoalkoxy are sulfato-
methoxy, B-sulfatoethoxy and p- and y-sulfatopropoxy.

The reactive dyes of formula (1) contain at least one, preferably at least two and especially
from 2 to 8, sulfo groups, each of which is either in the form of its free acid or preferably a
salt thereof. As salts there come into consideration, for example, the alkali metal, alkaline
earth metal and ammonium salts, salts of an organic amine and mixtures thereof. As
examples there may be mentioned sodium, lithium, potassium and ammonium salts, the salt
of mono-, di- or tri-ethanolamine and Na/Li and Na/Li/NH, mixed salts.

The reactive dyes of formula (1) can be obtained in a manner known per se, such as in the
manner described, for example, in US-A-5 989 297, for example as follows:

an amino compound of formula A-NH-R; (12),
a diamine of formula R,-HN-B-NH-R4 (13),
a compound of formula T-H (14) and
x1 V1 X1
Y
a compound of formula Ny N (15a) and

X



SO3H OH N=N ~ \ \ HO3S / / WO 02/0.17.t1 -29 14 HO3S NHZ HO3S N=N OH HO3S
CH3 -CH CH2 PCTI EP01/ 07362 red SO3H CH3 15 ~\ NN~ ~ N=N ~ ~ CH3 -CH CH2
orange HO®® #32G741 ~ SO3H SOBH HN=EN| ~ ~ ~H 16 Ho s ~ ~ -Kg#/Cidamseange 3
SO3H SO3H OH CH 17 H3co ~ ~ NN | %~ -CH3 CH2 scarlet i HO3S HO3S SO3H CH3
18 ~ ~ N=N ~ ~ orange -CH CH2 HO3S HO_g@_SOSH OH 19 H3C ~ ~ N=eNI J ~ -CH3
CH2 orange i HO3S HO3S SO3H NH2 OH HO 20~ ~ NN~ ~ NN~1i | H3 nav
-CHCH2 HO S HOsS SO3H 3 ~'~"0 02/0.17g1 pCT/ Ep01/ 07362 30 NHz OH HO S

X2 V2 X2
\Nr/ ﬂN/
N (15b)
\r

X,

are reacted with one another in any sequence, in which formulae B, A, Ry, Ry, Rs, T, V4, Va,
X, and X, are each as defined hereinabove. One process variant comprises condensing one
of the compounds of formulae (12) and (14) first of all with a compound of formula (15a) or
(15b), condensing the condensation product with a diamine of formula (13) and reacting the
resulting reaction product with the other compound of formula (12) or (14) which has been
condensed beforehand with the compound of formula (15a) or (15b).

The condensation reactions between the compounds of formulae (12), (13), (14), (15a) and
(15b) are generally carried out analogously to known procedures, usually in aqueous
solution at temperatures of, for example, from 0 to 50°C and a pH value of, for example,
from 4 to 10. The compounds of formulae (12), (13) and (14}, as well as the heterocyclic
halogen compounds of formulae (15a) and (15b), are known or can be prepared analogously

to known compounds.

The end product may optionally in addition be subjected to a conversion reaction. Such a
conversion reaction is, for example, the conversion of a vinylatable reactive group present in
T into its vinyl form by treatment with dilute sodium hydroxide solution, for example the
conversion of the B-sulfatoethylsulfonyl or B-chloroethylsulfonyl group into the vinylsulfonyl

radical. Such reactions are known per se.

In the method according to the invention there are used for the printing, for example, pastes,
that is to say aqueous solutions thickened and adjusted to the desired consistency by a
thickener.

There may be used as thickeners the customary thickeners of natural or synthetic origin
suitable for reactive printing, e.g. alginate thickeners, starch ethers or locust bean flour
ethers, cellulose derivatives, e.g. cellulose ethers, such as methylcellulose, ethylcellulose,
hydroxyethylcellulose, methylhydroxyethylcellulose, hydroxypropyl cellulose, hydroxypropyl
methylcellulose, carboxymethylcellulose, carboxyethylcellulose or cyanoethylcellulose, or a

cellulose ester, e.g. acetylcellulose. Preference is given to the use in the print pastes of



21 H3S ~\ 3\ NeN~\ \ N=N1I , CHa Ho3s ~ ~ So3H -CH CH2 navy NHz OH

HO3S \ 22 H2C=CH &2S ~ ~ N=N\ | \ N._- N ~i CH3 Ho3s ~ ~ - CH CH navy SO3H
ONHz \ \waPGHaB ~ i CH3 O WN \ CH3 -CH CH2 bl ue H3C ~CH3pBhé1808#2 24 OH
H3CD ~ ~ NN\ \ CH3 Ho3s ~ ~ -CH CH2 scarlet 2b 26 27 SO3H OH 1-103S ~ ~
NNNON~\ \ CH3 Ho3s ~ ~ --~H CHz scarlet 503H SO8H OCH3 OH N N /_ \ N=lV
\ H0O3S * HNCOCH HOB8S ~ ~ i SO8H S03H™GPCH O/ 2~z HOH NN~ ~ _ NN\ \
HO3S H3C HO3S ~ i SO3H CH3 -CH CHz blue CH3 '-CH CH2 blue WD 02/0-t7-t1
31 OHHO2$ ~~ NN/ / ~C ONHI3S ~ ~ SO3H z 2

sodium alginate alone or in admixture with modified cellulose, especially with preferably from

20 to 25 % by weight carboxymethylcellulose.

The amount of thickener in the print paste can vary within wide limits according to the
desired viscosity. Preferably, the amount of thickener present in the print paste is from 5 to
100 g/kg of print paste, especially from 10 to 80 g/kg of print paste, more especially from 10
to 60 g/kg of print paste.

The viscosity of the print paste is generally from 1000 to 20 000 mPa s. Preference is given
to the use of print pastes having a viscosity of from 2500 to 15 000 mPa s, especially from
4000 to 6000 mPa s.

The print pastes may comprise fixing alkalis for the purpose of fixing the reactive dyes. As
compounds having an alkaline reaction there are used, for example, sodium carbonate,
sodium hydroxide, disodium phosphate, trisodium phosphate, sodium acetate, sodium
propionate, sodium hydrogen carbonate, borax, aqueous ammonia or alkali donors, e.qg.
sodium chloroacetate or sodium formate. It is also possible to use as fixing alkali a mixture of
water glass and a 25 % aqueous sodium carbonate solution. The pH value of the additives
comprising fixing alkali is generally from 7.5 to 13.2, preferably from 8.5 to 12.5. For the
preparation of the print paste, the amount of fixing alkali is so selected that the pH value of
the ready-to-use print paste is generally in the alkaline range, preferably in the range from
75t012.

Print pastes that do not comprise fixing alkali can be applied according to the so-called two-
phase printing method, in which the fibre material is first printed with a print paste without
alkali or alkali donor, and the printed fibre material is dried and then treated with an
optionally thickened aqueous liguor comprising the fixing alkali. Alternatively, the fibre
material to be printed can first be treated with an aqueous alkali liquor and then the treated
and optionally dried fibre material printed with a print paste that does not comprise alkali or
alkali donor.

The print paste may also comprise, in addition to the reactive dyes and thickeners, further
customary additives, e.g. preservatives, sequestering agents, emulsifiers, water-insoluble
solvents, oxidising agents, reduction inhibitors, antifoams or de-aerators.



1:2 C conplex PCT/EPOL/073&2 a gy -CHCH2 re Exanples 29 to 33:

Proceedi ng anal ogously to one of the procedures described in Exanples 1 to
3, it is pus®idaba to obtain the reactive dyes of formula Ncikeprodor@2N ~N
A-H~N J--N-B-N-- " N J-H ~ ~ S02-CH=CH2 wherein A, Xi, X2 and R2 ~ 3 each
have the definitions given in Table 2. The -N-B-N dyes yield prints on
cellulose in the col our shades indicatt@d havi ng good al |l round properties.
Table 2 Exanple A X1/ X2 R2 R3 Shade -N-B-N O cod ,0 / HO3S N N SO3H 29 N, N
-N(CH)2 NF/FHZ 1 blue (CHz)zOH WD 02/0-t7-tl -32 PCT/EPA /07362 SO3H
CH3 30 ~~ NN~ ~ NN~ ~ C/F H'(CHZ)2 N orange (CHZ)20H HO3S H3C ~ ~
SO3H SO3H ~ N=N. ~ ~ N= Cl/ el l.ow H3S ~ ~

.(CH2) 20T1e&Rngnto FO?Si"E\I‘i@@'@%&%%%@fg e%%f«??@@sfﬂ"?ljdelﬂ‘yl"e' RIQNGAIRMER CooNH 3
e.g. paraformaldehyde and trioxane, especially aqueous, for example 30 to 40 % by weight,
formaldehyde solutions; as sequestering agents, for example, nitrilotriacetic acid sodium
salt, ethylenediaminetetraacetic acid sodium salt, especially sodium polymetaphosphate,
more especially sodium hexametaphosphate; as emulsifiers especially adducts of an
alkylene oxide and a fatty alcohol, more especially an adduct of oleyl alcohol and ethylene
oxide; as water-insoluble solvents high-boiling, saturated hydrocarbons, especially paraffins
having a boiling range of approximately from 160 to 210°C (so-called white spirits); and as
oxidising agents, for example, an aromatic nitro compound, especially an aromatic mono- or
di-nitro-carboxylic acid or -sulfonic acid, which is optionally present in the form of an alkylene
oxide adduct, especially a nitrobenzenesulfonic acid.

As reduction inhibitors there come into consideration, for example, aromatic nitro
compounds, especially salts of aromatic mono- or di-nitro-carboxylic acids or -sulfonic acids,
which are optionally in the form of alkylene oxides, especially alkali metal salts of a nitro-
benzenesulfonic acid, e.g. 4-nitrobenzenesulfonic acid sodium salt. The reduction inhibitor is
preferably used in an amount of from 0.1 to 4 % by weight, especially from 0.8 to 2 % by
weight, based on the total weight of the finished print paste.

There may be used as de-aerator any commercially available de-aerator provided that it
does not adversely affect the rheological properties of the print paste. Preference is given,
on account of their good anti-foaming propetties, to low-silicone oil or silicone oil-free de-
aerators, which generally contain from 0 to 5 % by weight of a conventional silicone oil.

Of prime interest are de-aerators that comprise as active substance a higher alcohol, such
as 2-ethyl-n-hexanol or 2-hexyldecanol, or a mixture thereof with high-boiling hydrocarbon
mixtures, and that comprise silicone oils in the amount indicated above. The print paste
comprises the de-aerator in an amount of, for example, from 0 to 5 % by weight, preferably
from 0.1 to 1 % by weight, based on the total weight of the finished print paste.

The print pastes may comprise as further additives solubilisers, such as urea, e-caprolactam,
ethylene glycol, diethylene glycol, thiodiethylene glycol, polyethylene glycol, pentaerythritol,
acetin (mixture of glycol mono-, di- and tri-acetate) or dicyandiamide.



33 ~~~NN// SOBHCH3 F/F -HCHCH2 H blue HA/CO -N~H3 CH2 N

Yell ow H H Exanples 34 to 60: Proceedi ng anal ogously to the procedure
descri bedwiow2danpl e 1, but using instead of 25.3 parts ofPCT/EP01/07362

4- (err-sul fat oet hyl sul fonyl )aniline an equi nol ar anount of one of the

am nes of fornula Dxy-NH2 set out in TabI e 3, reactive dyes of the general
formula I F HOS HZNCONH ~ ~ N "N N2""N NeN HO3S / ~ S03H WD 02/ 0. 1pl
-33 PCTI EP01/ 07362 are obtained wherein B is the radical of formula ~H3 and
Dxy has the definition -CH CH2 of the radical given in each case in Table
3. The \Whers pymtimlgcbnfitire hriaterials; ¢hd priird pasteris applied|diracthhtadiee ﬂmimegm@ﬁer

allrou roperties. Table 3. EX le . Amne D~ D~ NH 34 D, 0- lp =
02" e BpOBE e .l B gr Ry Bunll) Reastines heedNarRegeitb in8 8, o
D12 = -custoDhasy cﬁnstﬂubtlcbdi\l-ecg Gravare pﬁiﬁﬁlﬁ reachies; Aty Bt en printindMathifkeBandBr
,HN' G CI_f’_ag_icreen prlntlng machlnes ?he me od acc%?dlr%lt% tthlzanhtlon is usg’cli_| espevc\,%ng/ 07.11

advantageously in screen printing.

As cellulosic fibre materials there come into consideration materials that consist wholly or
partially of cellulose. Examples include natural fibre materials, such as cotton, linen and
hemp, regenerated fibre materials, e.g. viscose, polynosic and cuprammonium silk, and
cellulosic blends, e.g. cotton/polyester materials. Mainly, woven fabrics, knitted fabrics or
webs of such fibres are used.

The fibre material is advantageously dried after the printing procedure, preferably at
temperatures of up to 180°C, especially from 125 to 150°C. A fixing process step
customarily carried out subsequent thereto in order to complete the printing and fix the dye,
such as steaming of the printed and dried fabric, is not necessary in the method according to
the invention. After the printing procedure, the fibre material is preferably dried for from 30 to
120 seconds at from 125 to 150°C, especially from 140 to 150°C.

The printed and dried fibre material is washed off in conventional manner in order to remove
unfixed dye. For that purpose the fibre material is treated, for example, at from 40°C to
boiling temperature with water to which a soap or a synthetic detergent may optionally be
added.

The prints on cellulosic fibre materials obtainable according to the method of the invention
exhibit good allround properties; for example they have a high fibre-dye binding stability in
both the acidic and the alkaline range, especially the acidic range, a good fastness to light,
good wet-fastness properties, such as fastness to washing, to water, to sea water, to cross-
dyeing and to perspiration, a good fastness to chlorine, fastness to rubbing, fastness to
ironing and fastness to pleating, and are distinguished especially by sharp contours, a high
tinctorial strength and brilliant colour shades. The degree of fixing is high and unfixed dye

can readily be washed off, that is to say the soaping loss is very small.



39 40 41 42 43 44 45 46 47 HO3S O Br Br D15-NH2 Dis = HN-| G CH CH2

PCT/ EPO / 07362 Dis-NH2 Dls = ~ ~ CONH (CH2)2 S02 (CH2)2 C DI, -NH2 DI,
CONH- ( CH2WD ®@IR74ICH2) 2 OS03H HO3S D18- NH2 D18 = CONH- ( CH2)ECTHOR1(0TH2) 2 Cl
DI9-NH2 Dis = ~ ~ CONH (CH2) 2 S02- (CH2) 2 OS03H HO3S D2o- NH2 D2~ -

CONH- (CH2) 2 S02 (CH2) 2 OS03H D21- NH2 -BRL = ~ ~ CONH- (CH2) 3 S02 (CH2)2 Cl
D22-NH2 D22 = ~ / CONH (CH2}4 S02-(CH2)2 Cl OCH3 D23-NH2 D23 = S02 CH2 CH2
OS03H WD 02/0.t7.11 PCT/EP01/073& -35 48 49 50 51 52 53

Some of the reactive dyes of formula (1) are novel. The present invention accordingly relates
also to reactive dyes of formula (1) indicated hereinabove wherein

B is Co-Cyoalkylene that may be interrupted by 1, 2 or 3 members from the group -NH-,
-N(CHjz)- and -O- and that is unsubstituted or substituted by hydroxy, sulfo, sulfato, cyano or
by carboxy, and

A, Ry, Ry, Rs, Xy, X, T, V4 and V; have the definitions and preferred meanings given
hereinabove,

with the exception of the dyes of formulae

SO, HO Y y
HO,S § N_N__N
99 OO Y
N=N N Y N NYN SO,(CH,),080,H
SOH cl
and
HO N
HO,S N N
Q B ¢
5 Ny
Y
al

07 N~ (GH,),80,{GH,),080 H

As bridging member B in the reactive dyes according to the invention, preference is given to
a C-Cyqalkylene radical that may be interrupted by 1, 2 or 3 members -O- and that is
unsubstituted or substituted by hydroxy, sulfo, sulfato, cyano or carboxy.

As bridging member B in the reactive dyes according to the invention, preference is given

especially to a C,-Cyqalkylene radical, especially a C,-Cgalkylene radical, e.g. 1,2-ethylene,

1,3-propylene, 1,2-propylene, 1,4-butylene, 1,3-butylene, 1,5-pentylene, 3,5-pentylene, 1,6-
C|:H

hexylene, 2,5-hexylene, 4,6-hexylene or a radical of formula —CH, '?* CH,— or
CH,

3



54 HO3S D24-NH2 D24 = ~ ~ CH3 S02 CH2 CH2- OSO3H OCH3 D25-NH2 D25 = ~ ~ S02
CH2 CH2 OS03H CH3 OCH3 D26-NH2 D26 = ~ ~ S02 CH2 CH2 OSO3H OCH3 SO3H
D2, - NH2 p®©02/04741 \ \ / S02 CH2 CH2-OSO3H SO3H / | \ D28- NM2A/ERB/07362 S02
CH2 CH2 OS03H S02 CH2 CH2 OSO3H D29-NH2 D29 - / | \ \ / S02 CH2 CH2 OS03H
D30-NH2 p3a =/ | \ \ / SO3H WD 02/Q,17-tl -36 PCT/EPOL/ 07362 55 D3, - NH2
D3, - / I \' \ /] SOz CH2 CH2 OSO3H 56 'B8Z2Z-NH2 D32 =/ ~\ \ / S02 CH2 CH2
OSO03H HO3S 57 D33-NH2 D33 = NHCO (CH2)3 S02 (CH2)2 CI 58 D34-NH2 D34 =
-NH (CH2) 2- S02- (CH2) rCl 59 D35-NH2 D35 = - NH-{CH2) 3- SQz- (CH2) z-ClI 60
D36-NH2 D36 = gNH (CH2) r O (CH2) 2- S02- (CH2) z- Cl Exanples 61 to 63:

Proceedi ng anallofously to one afhidhRapbe Feshlitsd B 5T o1 chenibekx mimRSs 1 t 0
3, it isposdiBHe GHh-6br&Ha—t he reactive dyes of the fornul ae indicated
bel ow wherein Bis CH3 the radical of formula | -CH CH2 The dyes yield

prints gisubstitlited 08 subdtitlté®bg AYdruxy Sidian, bids priadblhavt nterapest B} 1g-ound
‘properties.
As bridging member B in the reactive dyes according to the invention, preference is given
more especially to bridging members of formula -CH,-CH(R;)- or -(R;)CH-CH,-, wherein R,
is C4-Cqalkyl, especially methyl, and very especially to 1,2-propylene.

The novel reactive dyes can be obtained in a manner known per se, for example according
to the process described above.

The present invention relates also to print pastes that comprise the reactive dyes of formula
(1) according to the invention. The print pastes may also comprise, in addition to the reactive
dyes according to the invention, to water and to a thickener, further additives, e.g. the
additives described hereinabove. As thickeners there come into consideration, e.g., the

thickeners described hereinabove.

The following Examples serve to illustrate the invention. Unless otherwise indicated, the
temperatures are given in degrees Celsius, parts are parts by weight and percentages relate
to percent by weight. Parts by weight relate to parts by volume in a ratio of kilograms to
litres.

Preparation Examples 1 to 94

Example 1: a) 25.3 parts of 4-(B-sulfatoethyisulfonyl)aniline are dissolved in 200 parts of
water at pH 5 by adding sodium hydroxide. The solution is buffered with 0.5 part of sodium
tripolyphosphate and 150 parts of ice are added. 12.2 parts of trifluorotriazine are added
dropwise, with stirring, over a period of from 5 1o 10 minutes to that mixture, in the course of
which the pH is maintained at 5.5 by the addition of an aqueous sodium hydroxide solution
and the temperature is maintained at from 0 to 2°C. 420 parts of a suspension are obtained.



61 SOBH OH Cl Cl scarlet H3CO ~ ~ NeEN~ ~ N "N N- ‘NHOS~~/ H~N~H B

H-N~H / \ SCa(CH2) zOSO3H 3 62 soBH Hci H3C0 ~ ~ N=N~~N_ NHOS | ~ ~
H-N~H B 3wo0 02W@021U7-11 -37 63 O/ CO- /O~ ~C~ HO3S ~ N NGT/ERG1I0RS62
PCT/EP01J07362 F G N \ NN \ NHN-~N-HB H--~N---H ~ ~ S02(CHz) zOS03H

/J blue. SO3H Exanples 64 to 94: Anal&gously to the procedure described in
Exanples 1 to 3, it is possible to obtdi'n the reactive dyes of fornmula C
C N \NN \NAHN-..-HB N-N~.. ~H ~ ~ S02- (CH2) 2- OSO3H wherein A and B
each have the definitions given in Table 4. The dyes yield prints on

ceL: ul cna)@ 7 [ﬁlartshﬁ tecHierotriaginades dispelisedireah isa/ater mirtute af cbﬂcmiﬂdtmmmmm es.
Tabl e

- CH CHZ’f?é’Y‘?n@W agewcg?w/a(pefogﬂg?’s Ztg{;.e)l\n?gg%@gptlon Sroth? parts GHS oftrgnade O

aminoazo compound of formula

HO,S H,NCONH
OO
HO,S SO,H

in 200 parts of water is added dropwise to the resulting solution at from 0 to 2°C and pH 4.5,
and stirring is carried out for a further hour at 5°C. To the solution obtained there is added
dropwise over a period of 20 minutes, at pH 5.5, a solution of 4.8 parts of 1,2-propylene-
diamine in 100 parts of water neutralised with 12.5 parts of concentrated hydrochloric acid.
Stirring is then carried out for several hours at from 35 to 45°C and pH 5.5.

c) The suspension obtained according to b) is adjusted to pH 7.5 to 8 and added over a
period of 30 minutes at pH 7.5 to the suspension obtained in accordance with a). To
complete the reaction, one hour is allowed for the reactants to react fully. The pH of the
resulting reaction mixture is then adjusted to 10.5 and stirring is carried out for 30 minutes.
The reaction solution is freed of inorganic salts by dialysis and concentrated by evaporation
to yield 86.5 parts of a dye which, in the form of the free acid, corresponds to formula

j\ (101)

HO,S 2
>\: N| N NI N
N=N N /)——N—B——N—L /J——N—< >— -CH=CH
OO H N H H N H SO,-CH=CH,

CH
wherein B is the radical of formula |3 . The dye yields prints on cellulose in a

2

yellow shade having good allround propetties.



-38 H2ZNCO CH3 H03S , SO3H 65 i ( NN\ O~ N ~ OH CH3 CH2CH3 -CH CH2 Yel | ow
HO3S 66 \ / N NH2 HO38 N~ N\ | CH3 CHa -CH CH2 YeHOW SO3H H3COCNH 67 ( ~
~ N=N CH3wsp®k478H CH2 Yel low COOH OH 68 / _ \ N=N\ CH HOFSTAI®D0(362 |

- CH CH orange SO3H HO3S NHZ HO3S NeN 69 / ~ . . off CH3 Ho3s -CH CH2 red
03H HZNCONH 70 | \ \ NN/ ~ ~Hs Ho3s ~ ~ so H -CH CHz Yellow 3 SO3H 71 ( \
\ NN-N/ ~ NNHo3s ~ ~ ~ CH 3 so3H" 281 CH2 Yel low WD 02/0-L7.11 -39
PCT/ EPOL/ 073G2 SCBH CH3 NeN ~ ~ N=N ~ ~ CH 72 _ _ | 3 orange - CH CH2 HO3S
H3C ~ ~ SO3H S03H 73 HO35 ~ ~ NeN ~ ~ NeN ~ ~ -~H3 CH orange z H2NCONH SO03H

OH \ \ Exeihple ®: &}iB1 Pdrts ofcyantiic &hioride are sfilredChiVa niptgstue SiQpbroximately
0°C in 50 parts of water with the addition of a wetting agent and § parts of disodium

hydrogen phosphate. A neutral solution of 40 parts of the aminoazo compound of formula

cH, . HOS
H,NOC
= N=N
OH
o” W NH,
CH,CH,

in 400 parts of water is added dropwise, in the course of which the pH value is maintained at
4.5 by the addition of aqueous sodium hydroxide solution. When the condensation is
complete, the primary condensation product of cyanuric chloride and the aminoazo
compound is obtained.

b) 14 parts of cyanuric fluoride are added dropwise at a temperature of from 0 to 2°C to a
neutral solution of 26 parts of 4-(B-sulfatoethylsulfonyl)aniline and 5 parts of disodium
hydrogen phosphate in 170 parts of water and the pH value is kept constant by the addition
of aqueous sodium hydroxide solution. A neutral solution of 7.4 parts of 1,2-diaminopropane
in 30 parts of water is so added dropwise to the resulting solution of the condensation
product of cyanuric fluoride and 4-(B-sulfatoethylsulfonyl)aniline that the pH value does not
exceed 6. That pH value is maintained until the condensation is complete by the addition of
aqueous sodium hydroxide solution, and towards the end of the reaction the reaction
solution is heated to 40°C.

c¢) The reaction mixture obtained in accordance with a) is added to the reaction mixture
obtained in accordance with b) and the pH value is increased to 8.5, where it is maintained
until the condensation is complete by the addition of aqueous sodium hydroxide solution.
The reaction solution is freed of inorganic salts by dialysis and concentrated by evaporation
to yield a dye which, in the form of the free acid, corresponds to formula



SOBH OH 75 H3CO / \ NNI \ \ CH scarlet HO3S ~ ~ -CH CH2 SO3H SO3H CH 76

H>S ~ ~ NN~ ~ N=N~\ \ CH3 scarlet Ho3S ~ ~ -CH CH2 S03H SO03H OH CH3 77
~ ~ N N | wo & CH2 red HO3S ~ ~ SO3H S03H OH CH3 78 H3awTmEPOIMEN2l \ ~
-CHCH red HO3S ~ ~ SO3H SOBH OH 79 ~\ \ NeNI V' \ -CH3 CHred z HO3S ~ ~

SO3H WO 02/0-t7-tl -40 SO3H OH\ \ NON\ \ 80 ~/ / HO3S ~/ / SO3H SO3H
81 82 NHZ HO3S N=N of f HO3S SO03N N=N-H83S N=N S03H s S03H SO03H NH2 OH HO3S

\ 8 ~~ NN\ \ N=NHO S HO3S / ~ SO3H 3 PCT/EPOLl/ 07362 CH3 -CH CH2 CH3
-CHCHZ CH3 -CHCH2 CH3 -CHCH2 red
)C\l F
CH,  HOS NZ ﬂN\ N)\N Osoz(CHz)zososH
H,NOC |
2 ﬁN:N:Q'H)\\N HN—B—HNJ\\NJ\H (102)
0 r?l OH
CH,CH,
- . ot o .
wherein B is the radical of formula . The dye yields prints on cellulose in a

—CH—CH;—

brilliant yellow shade having good allround properties.

Example 3: a) 14 parts of cyanuric fluoride are added dropwise at a temperature of from
0 to 2°C to a neutral solution of 40 parts of the aminoazo compound specified in
Example 2 a) and 5 parts of disodium hydrogen phosphate in 400 parts of water, and the
pH value is kept constant by the addition of agueous sodium hydroxide solution. When
condensation is complete, the primary condensation product of cyanuric fluoride and the

aminoazo compound is obtained.

b) The reaction mixture obtained in accordance with a) is added to the reaction mixture
obtained in accordance with Example 2 b) and the pH is increased to a value of 8.5, where it
is maintained until the condensation is complete by the addition of aqueous sodium
hydroxide solution. The reaction solution is freed of inorganic salts by dialysis and
concentrated by evaporation to yield a dye which, in the form of the free acid, corresponds to

formula
j\ F
CHy  HO,S N7 j\l\ N A N /@/SOZ(CHz)zoSOsH
H,NOC N l
2 f\/'[NZN:Q—u N HN—B—HNJ\\NJ\N (103)
H
07 N” " oH
CH,CH,
i

wherein B is the radical of formula . The dye yields prints on cellulose in a

—CH—CH;—

brilliant yellow shade having good allround properties.



red brown navy NHZ OH HO3S \ CH g4 Ho3S ~ ~ N=N\ \ N=N ~/ | 3 navy

-CHCH2 HO3S / / SO3H NH2 H HO3S CH3 g5 HO3SO (CH2)2 02S ~ ~ NN ~ ~ N=N ~
i | navy WOH20HZA1HO35 v v 503H 86 ~H3 bl ue - CH CH2 WO CRJIQER0T/0T3b2- 41 87
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Examples 4 to 28: Proceeding analogously to one of the procedures described in Examples

1 to 3, it is possible to obtain the reactive dyes of formula

Cl F

N~ SN N/gN
A—-—ﬁ—“\N/)—ﬁ—B—H—“\N/)—N—@—SOZ-CH=CH2

wherein A and B each have the definitions given in Table 1. The dyes yield prints on
cellulose in the colour shades indicated having good allround prapetties.

Table 1
Example A B Shade
CH, HOS
HoasCHf\/‘\_N ]: | cH
=N
4 | [ yellow
CH,CH,
CH, HO,S
HO,SCH, oH
N=N
5 | . (|3H3_ CH— yellow
N OH 2
o= SO,H
CH,CH,
CH, HOS SO,H
=N
6 | [ 3 yellow
07 "N” T oH —CH—CH;—



SO3H CH3 HO3S / SO3H H2ZNCO / N- N\ | -CH-CH2 CH2 91 ~ | yellow ON ~ OH
C2Hs | CH2CH3 COOH OH 92 NN | CH -CH2 CH3 CH2-CH2 CH2 orange HO3S HO3S
SO3H  VOw@Ré2ma7411 - 42 93 HO3S NHZ HO3S / \ NN/ \ OH HOFETAPVARGE2 / 07362
-(CH2) 3" ~-("1""12)4'0-(C f'Ip)3- red SOH HZNCONH 3 94 _ / \ -CH2- CH2-
yellow N N U HO3S ~ ~ SO3H Met hod Exanples 95 to 98 Exanple 95: Mercerized
sateen fabric is printed with a print 9gyaste contai ning per kg of print
paste 30 g of the dye from Exanple 1, 100 g of urea, 20 g of sodium
carbonate, 500 g of a commercial alginate thickener (Lamitex Mb 6 % and 3
g of antifoam (Lyoprsbrn AP) The print is dried for 120 seconds at 150C and
then rinsed with col d* water J™wakhed of f in boi l i ngwater, rinsed with cold
-wat er again and S , rint havi ng good JaFl r ound propggyties is
obt ai ned. Exanpl ¥=96: geding as i ndi cat ed G Sthmpl e 95, but using
doubl e the anmount of wGge, ere i $olH kewi se obtained a yell ow print having
‘good al I round properties. By proceeding as indicated in Exanple 95 or 96,
but using instead of 30 gbgf theOI_gye from Exanple 1 the sane anmount of a
dye from Exanples 2 to 4) therefare |ikew se obtained prints having good
al | round pr operplﬁ icated in ea@ﬁhlaof t he correspondi ng
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Preparati on Exanpl es. WO 02/07.L1 -43 PCT/ EPO 1/ 073&2 Exanpl e 97:

Caustici zed viscose fabric is printed with a print paste containing per kg
of print p¥ed0881g of the dye from Exanple 1, 100 g of ur ear/epoi/e36f

sodi um car bonate, 500 g of a commercial alginate thickener (Lamtex Mo 6 %
and 3 g of antifoam (Lyoprint AP). The_ print is dried for 120 seconds at
150C and then rinsed with cold water, ®Washed off in boiling water, rinsed
with cold water again and dried. A yellow print having good allround
properties is obtained. Exanple 98: By proceeding as indicated in Exanple
97, but doublingiahe ampunmoef urea, there is |ikew se obtained a yellow
print having good ound pr rties. By proceeding as indicated in

Exanpl e 97 or 98, N¥rgy of 30 g of the dye from Exanple 1 the
same ampunt of a d Krom Exalptes 2 to 94, there acaslikewi se obt ai ned
prints Avi ng good pj-o0Rd properties in the shade gll cat edresh each of

t he correspondi ng Preparati on Exanpl es. WO 02/ 0. 1 244 \What is clainmed

is: PCT/EPQ/0738251. A method of printing cellul osi c fibre material in
which the fibre material is brought into contact with a reactive dye of
formula | i 12 13 doN --~ V ecn;- NB N --~V21--- T NN N-N ~X1 X2
wherein A is theyadical A hronoazo pol yazo, netal conpl ex azo,
anthraqlljénone hahag nEqr-n@zan_ar di oxazi £hronophore, Rl, R2
and R3 are eachy=vdepende of the_aqthers hydrogef,opyunsubsran®ed or
substi t ut ed Hals C4al kyl ,ne( and X2 a halspgen, B is an o?ganl c bridging
menber, T is a reactive *radi cal of 1 la"R5 -N-alk-S02 Y (2a), R4

SO,H
CH—CH;— 9e
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CH
N=N [ 3
‘Q — CH—CH— scarlet
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Q il oo
HO,S
CH
19 N=N ] 3
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SOH NH, OH HOS
H
20 N=N N—-ND— ? 3
Q —CH—CHz— navy
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-N-al k- @ al ki ZXM?b R() 6 -N arylene -S02-Y (2c), Rs -N -aryl ene-
(al k)~ Wal kl S02 "Zd) Rs WO 02/0~7~1 -45 - ~ -alk-S02 Y -N - aryl ene
-NH-CO Y1 Rs (2e) or (2f), R4 is hydrogen, Cl-C4al kyl unsubstituted or
substituted by hydroxy, sulfo, sulfato, carboxy or R by cyano, PE/ERO /@G £ Al
i 5, wherein R5 is as defined hereinbel omgg-al k-S02 Y R5 is hydrogen,

hydr oxy, sulfo, sulfato, carboxy, cyano, hal ogen, C,-C4al koxycarbonyl,

Cl- C4al kanoyl oxy, carbanoyl or a group -S02-Y, R6 is hydrogen or

Cl- C4al kyl, alk and alkl are eaq@, |gp'ependently of the other linear or
br anched C21Csak L‘_

lene i & an uf tuted or sulfo-, carboxy-,
hydr oxy-, Cl1-C4al ) ‘ :t:zt ut ed enyl ene or
napht hyl ene radical, Y is %i N9 radl ca 0' dnd Uis a |leaving
group, Y, is a group -CH(Ha -CH2(Hal ysmp - C(Hal) CHZ“QMT@H;M Harays

chlorine or bromne, Wis a group -S02-NRs-, -CONRs- or -NR6CO-, wherein R6

is as defined herei nabov Qis a rmdl eal 9 or -NR6-, wherein R6 is as
defined héei nﬁbbm&\os'x_@ nunbe *0Jor '1'33 1 and V2 are each
i ndependently of the ot ornLy E d the gjyxing of the
printed fibre material is canj thout aw~addi ti ohal fixi Rg process
step. 2. A nethod according to cI al m 1 whegpein RlL is hyﬁ'ﬁﬁ&é’p—or

C -C4al kyl ) especially hydré)gen 3. A nethod according to either claim1l or
claim2, wherein R2 and_R3 far efidach i ndependently of the other hydrogen, or
Cl- C4al kyI unsubstitu 0 sty ed by hydroxy, sulfo, sulfato, cyano
or by carboxy. 4. A n¥ di ng to any one of clains 1 to 3, wherein
PCT/ EPOLR87362 B is C2-C 2al Ky eng,_,that may be interrupted by 1, 2 or 3
nmenbers -O and that is unsulgtitit’ed or substituted b)c,_hydroxy, sul f o,

sul fato, cyano or by carboxy, o henyl ene that is (’DH blue
H,C Che—
3 CH,
SO,H
SO,H on
24 H.-,CO\@‘ _
(O f
HO;s ~—CH—CH Scarlet
SO,H

0 g
Ho,s O [°

—CH—CHy— Scarlet
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SO:H OCH

3 OH
S

- CH
solN
8 HNCOCH, HO,;s “CH~CHT blue

SO,H
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¢ O(CHz)on

27 Q oH
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N=N OO CH

HO_§
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WO 02/ 0-471 -46 PCT/ EPOL/ 07362 unsubstituted or substituted by Cl-C4al kyl,

Cl- C4al koxy, C2-C4al kanoyl am no,

sul fo,

hal ogen or by carboxy. 5. A nethod

accor di ngwapo2zndy4ione of clainms 1 to 4, wherein B is C2- C ZaWEkoaioz362hat may

be interrupted by 1, 2 or 3 nenbers -O and that
substituted by hydroxy or by sulfato.

clains 1 to 5 wherein Bis
is Cl-C4al kyl .
R2 R3 (CH2)2 OH the radi cal

a radi cal

-

7. A nethod according to any one of clains 1 to 5, wherein
~ ~is a radical

is unsub stituted or
A nmet hod according to any one of
formula -CH2-CH(R7) -, wherein R7

of formula ~ -N-g-N

-NH-(CH2)2_3 N 8. A nmethod according_to any one of clains 1 to 7, wherein

X, and X2 ar

-met hod accor di ng

‘a group of fpiogul a SOPOF¥ N

(2d'), ~S~3HO0-1

each dHndepqugant ly of t
any one

X1 and X2isf| AN
fluori M8 10! Adse hod ac

of clalms

(
WD 02/ 07-41 - 47 whe

$ @hl ori ne,

he other chlorine or fluorine. 9. A
1 to 8 wherein one of the radicals
or XEH nd X2 are both

9, 98¥rein T is

ny one of clai msa]j
2)22s'SCz'Y - NH ~

(2c") or CONH (

pgein Y is vinyl, (err)-chloroethyl

oder (err)-sulfatoet hgPreondex A pet hod according to any one of claims 1 to

10, wherein V1 and V2 are N. 12. A nethod according to any one of clains 1
to 11, wherein PCT/EPOL/ 07362

Examples 29 to 33: Proceeding analogously to one of the procedures described in Examples

1 to 3, it is possible to obtain the reactive dyes of formula

X1
A

R,

X

AL

N N | l?le N
A——”—“\N/)—N—B——N‘J\N/ m@—sog}mcm

wherein A, X;, X, and

e

fa

—N—B—N—

each have the definitions given in Table 2. The

dyes yield prints on cellulose in the colour shades indicated having good allround properties.

Table 2
H2 3
Example A XXz | | Shade
—N—B—N—

0

1!

co_ 0

l | /Cu
HO,S N N SOH —N-(cH

29 : N ’ FIF RN e

(CH,),OH



after printing, the fibre material is dried at tenperatures of up to 180C,
especially from 125 to 150C. 13. A nethod according to any one of clains 1
to 12, whegeansaftter printing, the fibre material is driededwEPHNGR30 t O
120 seconds at from 125 to i 50C. 14. A reactive dye of formula 1 /Vi ~ 2 ~
3 V2~ AN~ 1--NB-N--~ ~--- T (1)~ N‘é "N NN ~X~ ~X' 2 wherein Ais the
radi cal of a nonoazo, polyazo, netal & npl ex azo, anthraqui none,

pht hal ocyani ne, formazan or di oxazi ne chronophore, Rl, R2 and R3 are each

i ndependently of the others hydrogen or unsubstituted or substituted

C -Cal kyl, X1 gnd X2 arehal ogen, B is C2-C zal kyl ene that may be
interrupted py(1, omthe group -NH-, -N(CH3)- or -O and
-t hat issouns S by h)é(ﬂ/[:oxy,_m(c?'b),é‘,‘m fat@;“? é ano or
by carboxy, ¥s a re of forfula WD 02/ @F)al PCT BPOL/ 073G2
-48 R5 - NH@Fk- S02 YH{a), k=—8PHl k~ S02 Y (2b), Rs - N arylene -
+S02- Y {2c), Rs -N -arylene- (alkj~ Walki S02 Y (2d), Rs - ~ -alk-S02 Y
(2e) or -N - arlene -NH-CO Y1 (2f), s R4 is hydrogen, C, -C4al kyl

unsubstituted GPsubstituted by hydr , sulfo, sulfato, carboxy or R by
cyano, Or a raoRkea N&N:BNE@_‘% def i nedy-hen ginebel ow, -al k-S02 Y
R5 is h@ﬂdrogeoxy, sw=0, sul , ca¥boxy, "byanolcl;l_nq;l_pgéﬂlow

Cl- C4al ko§8ar bonyf, Cl-C4al kanoyl oxy, carbanoyl or a grotip -S02-Y, R6 is

hydrogen or Cl-C4asdyl, al k and al k, are each independently of the other
| i near or branched Cl-C6al kyl ene, arylene is an unsubstituted or sulfo-,

car boxy-, hydroxy-, gl-C4al kyl-, Cl-C4al koxy- or hal o substituted phenyl ene
or naphthyl ene radi cdl, o
)
HO,S N N SOH CH,
32 NN FF  —N—CH—CHN— Dlue
H H
SO,H H;COCNH
= H3
33 Oe N=N 2:> el L yellow
H  H
SO H

Examples 34 to 60: Proceeding analogously to the procedure described in Example 1, but
using instead of 25.3 parts of 4-(B-sulfatoethylsulfonyl)aniline an equimolar amount of one of

the amines of formula Dy,-NH; set out in Table 3, reactive dyes of the general formula

cl F
NH
HO,S H,NCO N| SN NIJ§N
N=N N /J—N—B—N——L Jn—b
OO H °N H H N H v

HO,S SOH



Yis vinyl or aradical -CH2-CH2-U and Uis a leaving group, Yl is a group
-CH(Hal )-CH2(Hal ) or -C(Hal)=CH2, wherein Hal is chlorine or bromne, Wis
a group -@®@Pe2RG+1, - CONR6- or -NR6CO-, wherein R6 is as dafdmierdi/07362
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aU] ca] ca] ca] ca] ca] ca] ca] caV] ca] cal] ca] caf€a] ca] ca! i Hu. <@ p
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a] ca] cgrc"a) calpgdlHyalU] ca] cal] dnj ea] QzH] ca] ca] ca] c&a] ca] ca] c&a] ca]
ca] ca] cal] ca] cal] ca GGG#H Hi HnH} HHHHHH HHI QI Br Br
LI LNL] LM MVMVMMV-t oi d] W gb] W e [ V] V] ca HN_g_(‘;H_éHZ

HO,S,

O Br Br

HN—C—CH—-CH,
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UUVWWYZ2[ [ [\\\\ & 4] 9] L]P] _]f], _n 9aKB?gb7ccccOdezt oj e [V]ca] ca] ca] ca] ca] caV
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a] ca] ca] ca] ca] ca] ca] cal] ca] ca] c™a] ca

a] cal] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] c”
V] ca] ca] c”a] ca] cal] ca] cal] ca *r<#2;
+Ef wu$ v oid Z id a] ca] caU]c ca] caly
] ca] ca] ca] cal] ca] '_fca] cajcalc ] ‘ca] ca]'ca ;
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aJ ca] ca] ca]ca] ca] ca]ca] calca]ca] caljcral JONr ek8e+s~yt oj e_ZU]ca]calc™a]ca]c
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U] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] caj\ea ca] cal] cay] ca] caU] cal ca] ca] calcalc

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca! . Edhy, 1\ | Azupk{vgkf a\ Vc

U] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] caU] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca
calca calc ca calca xG K_@107 -
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10! 1 'y2" 1098aR02(04741/ 109VE' () --" 10%V&' () -, PCT/EP01/07362

1098 ()-( ! 10%v& ()- g&SH#10%VE' ()-$4bC 10!!10% o0& ()- L10% o0& ()- 10M 10M
10MD 10%VE' ()-zf8 1 10%& ()-f5 "10%v& ()-f i HIEbC

10! 'l @10% o0& ()-1#10% o0& ()-1 g10% 6&°()- ' 10% o0& () -

10% 0&' ()-""10% o0& ()-2udEbC 10!'!/ @10% 0& () - Y+#10% 0& () - SY(m 10% o0& () -
#10% 0& ()--10% 0& ()-10% 0& ()-u+, -. <@hC

10! ! @10%v& ()-Y"L10%VE' ()-yl0%V& (,),o gl0%v& ()- 100 10'o0

10' 08#10% 0& ()-y( p !!!~?bC

10! I $SF10%VE () - ! #10%a&' () -S" 10%v&' ()
&" 1098 () - ! IDRMHE&SSAEDC 10Da5=#
1#109%vE' ()-/:!1109%v& ()- +#10%V& ()-)! %8888 C

10! 1Y"L10% & ()-10% & ()-L10% & ()- 10M 10Mo,-CH,-CH,-OSO,H

10M " 10%VE' () - 8@ 10%& ()-%&C ' ()*a@C 10! ! (2&$ ®10%

t& ()-Y#10% & ()-#10% & ()-g! Y10% t &'Fp zf #10% & () -zl "10% & () -
***2+m-+a?bC

101117 210%t& ()- @®310% & ()-/10% & ()-)=@10% & ()-)'!10% & ()-g! 9&S$

%VE ()-YM 10%v& ()-!
WE () -

1098 ()4gH+++++DLENIMT Do = SO,-CH,-CH,-OSOH
CH,
OCH,
50 Dys-NH; Das = @—soz-CHZ-CHQ-osoaH
OCH,
SO,H
51 D27-NH, Dyy =
SO,-CH,-CH,-OSO,H
SOH
52 Das-NH, Dag =
SO,-CH,-CH,-OSO,H
SO,-CH,-CH,-0SO_H
53 D2o-NH, Dy =
SO,-CH,-CH,-0SO_H
54 Dao-NHz Dao =

3,8,

SO,H



10! & 10% & ()-gF"910% & ()-10% & ()-910% & ()- 10tt 10tt 10tt!L 6Z
10%t& ()-e,-s---//dEuV7 10! & | #10% & () - gf #10% & ()-2z10% & ()-10% & ()-Y
10% & () - @6lcia( ) - g/ / / 0: 0000} A?uV7 10! -10% & () -*10% & (BCT/EB01/07362
10% & ()-! X0l 98 109& ()-! 19610% | | & ()-1"10% & ()-001nml111111bC
10! y10%& ()-L!10%& ()- 10° 10 10 6f
10% & ()--310% & ()-010% & () - 12' 404X4B4k47?2bC
10! %6109 & ()-! S9109& ()-!9S910%z& ()-110%& ()-#10% & () -
1092 & () - k4444?5S5} 5} A?bC 10! 5m 10% & () - Of 90Z10% & () -z, 10% & () - (
10%& ()- @ 10% *& ()-3!! 10%F& ()-3)5556666! 6\ 6bC 10!
S10% & g8 - 10% &-NH,! 10% & () - ph)z 2 73992 & ()-8 109%& ()-\ 669t
. <<dEbC 10!. 1004& ()-f*!1 1004 & ()-f' 10% 0% & () - &#10% & () -
10% & () - f <Ux&<; <B<C<_<e<x"?C S0,-CH,-CH,-0SO,H
10!.10% & ()-f.10% & ()-f.10% & ()-f.10% & ()-f. 1064 &°() -f e<f<<<<<<<} AFC
10! . 10% & ()-f.10% & ()-f.10% & ()-f.10% & ()-f<<<<<<<<<tS 10! L10YEH#& ()-
10t 10t 10t.10% & ()-T& 10% & ()-1). 1p% & ()-f<<<<==C?| [:1S 10! #LOYEH& ()-

$109E#& ()-t Y'L10YE#& ()- - -10% - 109E#& () - f
10%E#& §6) - C???0gadbh[ : t S Dsz =
S0,-CH,-CH,-OSO_H
HO,S
57 Das-NH, Das =
NHCO-(CH,),-S0,-(CH,),-Cl
58 D3s4-NH; D3s = -NH-(CH2)2-SO,-(CHz)»-Cl
59 D35-NH2 D35= 'NH'(CHQ)g'SOp_'(CHQ)g'C'
60 Das-NH; Dag = -NH-(CHp)2-O-(CH,),-SO2-(CHp)2-Cl

Examples 61 to 63: Proceeding analogously to one of the procedures described in Examples
1 to 3, it is possible to obtain the reactive dyes of the formulae indicated below wherein B is

CH,

[ I
the radical of formula CH—GH—

The dyes yield prints on cellulose in the colour shades indicated having good allround

propetties.
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62 F ?

*\

l N
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Examples 64 to 94: Analogously to the procedure described in Examples 1 to 3, it is possible

to obtain the reactive dyes of formula

Cl Ci

SN

N NTN
A—H—II\N/)—”—B—m—ll\N/)-—”—QSOZ-(CHQQ-OSOaH

wherein A and B each have the definitions given in Table 4. The dyes yield prints on
cellulose in the colour shades indicated having good allround properties.

Table 4
Example A B Shade
CH, HO,S
HOSSCH, A N=n ]@_ oH
64 | [ ® yellow

07 N7 TOH —CH—CH;—
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Method Examples 95 to 98

Example 95:
Mercerized sateen fabric is printed with a print paste containing per kg of print paste

30 g of the dye from Example 1,

100 g of urea,

20 g of sodium carbonate,

500 g of a commercial alginate thickener (®Lamitex M5 6 %) and

3 g of antifoam (®Lyoprint AP).

The print is dried for 120 seconds at 150°C and then rinsed with cold water, washed off in
boiling water, rinsed with cold water again and dried.

A yellow print having good allround properties is obtained.

Example 96:.
By proceeding as indicated in Example 95, but using double the amount of urea, there is

likewise obtained a yellow print having good allround properties.

By proceeding as indicated in Example 95 or 96, but using instead of 30 g of the dye from
Example 1 the same amount of a dye from Examples 2 to 94, there are likewise obtained
prints having good allround propetrties in the shades indicated in each of the corresponding
Preparation Examples.
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A yellow print having good allround propetrties is obtained.

Example 98:
By proceeding as indicated in Example 97, but doubling the amount of urea, there is likewise

obtained a yellow print having good allround properties.

By proceeding as indicated in Example 97 or 98, but using instead of 30 g of the dye from
Example 1 the same amount of a dye from Examples 2 to 94, there are likewise obtained
prints having good allround properties in the shades indicated in each of the corresponding
Preparation Examples.



110% ' & ()-g 0"10%' 1& ()-@F"L10%"' & ()- 110%' & ()- ~10%"
& ()-7F|[:NAZ 10 7%, 10%<H#E& ()- $,10% Q & ()- °,10% C & ()- 10%C C& ()-G 10%
& ()-G 100820 HFey~| [ NA4 10h! h10h! h10h! h “12 10%! h& () - BCSiHPa1/EEH '
& ()-z 12 10%[& ()-z 71+ 109%&& ()- |+ 10% L & ()-|[: NA4 10 ° 109%#& ()-
109K#& ()- FLO0#& ()- @LOYXHE ()- YL09#& ()- ° 1096#& ()-| [ 9NA4 10!
T10%mr&' ()- A4109%K#& ()- . 1096#& ()- L*#006& ()- YOLOWw#HE ()- f 109%#& () -
If|[:NA4 10! S 10%& ()- 10% X#r& ()-F P 109R& ()-F  s109#& ()-y
F'L109%#& ()- O T10%#HE& ()-J]op|[:-410X# 4  2y10%#& ()-  2yl0%& () -
- &1 0%XH &Nt I claimBRE0%HE () -2 X #109%&' ()-  109K#& () -f pgr bA41OX# 4
FLO9%H#& () - L1096GH& ()- YL0%#& ()- Y'910%#& () -
9100K#& () - LOX#10X#| [ 9A410X#! S100WE ()- BLOYXH& ()- / 1096#& () -
(1090810 )& molrbRROK g cQWRBRNBI<{hafBhel o fiote MARKIHED(ught il 0% E2
& ()- s10%R 0 g%m 0o & ()= d S10%& ()- ~ S100& ()~ e{|T: Ad10X#!
351096+ &O(1po! With & 1epive d&e phformula g1 oo ()-  %s10% X#l & ()-° O
Us 1098 () - Us109& ()- "vU410 OFL09& ()-s Y 100E#& ()- L10YEH& () -
s10%#& ()-10p p

R F{2 HS

A— N——( \'—N B— N—( 7T )
Y N__N

X Xo

wherein
A is the radical of a monoazo, polyazo, metal complex azo, anthraquinone, phthalocyanine,
formazan or dioxazine chromophore,
Ri, R; and R; are each independently of the others hydrogen or unsubstituted or substituted
C-Cjalkyl,
Xi and X, are halogen,
B is an organic bridging member,
T is a reactive radical of formula
s
-—ITI——alk—SOé—Y (2a),

R,

—N—alk—Q—alk;—S8O0;-Y

!
A (2b),
- 1T|-—— arylene —S8O,—Y
R, (2¢),
' arylene— (alk); alk;—S0;—Y 24),

Re
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Rs is hydrogen, hydroxy, sulfo, sulfato, carboxy, cyano, halogen, C,-Cjalkoxycarbonyl,
C,-Csalkanoyloxy, carbamoyl or a group -SO,-Y,

Re is hydrogen or C;-Caalkyl,

alk and alk, are each independently of the other linear or branched C,-Cealkylene,

arylene is an unsubstituted or sulfo-, carboxy-, hydroxy-, Cs-Caalkyl-, C,-C,alkoxy- or halo-
substituted phenylene or naphthylene radical,

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

Y, is a group -CH(Hal)-CHz(Hal) or -C(Hal)=CH,, wherein Hal is ¢chlorine or bromine,

W is a group -SO,-NRe-, -CONRg- or -NR¢CO-, wherein R is as defined hereinabove,

Q is a radical -O- or -NRg-, wherein Rg is as defined hereinabove,

h is the number 0 or 1, and

V, and V; are each independently of the other N, C-H, C-Cl or C-F,

and the fixing of the printed fibre material is carried out without an additional fixing process
step.

2. A method according to claim 1, wherein
R, is hydrogen or C4-C,alkyl, especially hydrogen.

3. A method according to either claim 1 or claim 2, wherein
R2 and Rj are each independently of the other hydrogen, or C;-C,alkyl unsubstituted or
substituted by hydroxy, sulfo, sulfato, cyano or by carboxy.

4. A method according to any one of claims 1 to 3, wherein
B is C,-Cy.alkylene that may be interrupted by 1, 2 or 3 members -O- and that is unsub-
stituted or substituted by hydroxy, sulfo, sulfato, cyano or by carboxy, or is phenylene that is
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7. A method according to any one of claims 1 to 5, wherein

R, R, (CH2)2-OH
| | is a radical of formula

the radical
—N—B—N— —NH—(CH,);zN—

8. A method according to any one of claims 1 to 7, wherein
X: and X; are each independently of the other chlorine or fluorine.

9. A method according to any one of claims 1 to 8, wherein
one of the radicals X; and X; is fluorine and the other is chlorine, or X; and X, are both

fluorine.

10. A method according to any one of claims 1 to 9, wherein

T is a group of formula

80,-Y

—NH g (2¢) or

(8O4H),.4

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

—wl Y -

(SO4H), 4
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to 150°C.

13. A method according to any one of claims 1 to 12, wherein
after printing, the fibre material is dried for from 30 to 120 seconds at from 125 to 150°C.

14. A reactive dye of formula
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wherein

A is the radical of a monoazo, polyazo, metal complex azo, anthraquinone, phthalocyanine,
formazan or dioxazine chromophore,

Ry, Rz and R; are each independently of the others hydrogen or unsubstituted or substituted
C1-Caalkyl,

Xy and X; are halogen,

B is C,-Cyqalkylene that may be interrupted by 1, 2 or 3 members from the group -NH-,
-N(CHjs)- or -O- and that is unsubstituted or substituted by hydroxy, sulfo, suifato, cyano or
by carboxy,

T is a reactive radical of formula



& ()-3 $01098'3& ()- Y 1.:10% 'O & ()- CY |.:1098&3&' ()-

+1098' 3& ()-T e/ |[:NAALl 10 10% #& () - &1O0%W #& ()- 10%#& ()- 10%#& ()-
Y109% #& (WO ®@1091#&' () -/ >Cas| [: NA4Al 10 f10% 1 & ()-& S10% #&WEPO1101320 #& () -
10% #& ()- "10% #& ()- @ Y"'L10% #& ()-s*i| Z9NA41l 10

1"10% #&' ()-@  (, #10%&' ()-S (, #10%#&'4 -S (LH#LO% #& ()-S f10%I1{& ()-&
f109% #& ()-& vU41l 10908 ()-f( & 109#& ()-' Y10%#& ()- 9& 109%<#& () - 10!
10! 10! 1"10% & ()-@OE|[:vU4l  10%#H& ()- 10% X#(& ()-y 10%& ()-y UsO
109¢#& ()- 10% & ()- 10% X#(& ()-fE\d|[:vU4l , 1096<#& () - ) 109K#& () -f
&109X#& () -f O$#LQPOHE ()- bfy 109%#& ()-g y 109%& ()-g hy|[:vU4l

7109%#& ()- 31 10%°& ) S 31 1099& ()-S 31 10%&' ()-S 3.1"109%<#& ()-f
31109 & (T‘I?',—IQ“&UZI O;oMouy"y& ()- 10%"y& ()- 910%"y& () - aX#10X#10X#
: 109X#&' () - 8YRLOYXH#H& () \I |[:vU4l  10%& ()- 010%y& ()- mlO%W"yé& ()-
,10% & ()- @ 109y& () - T10%"y& ()-A[:vUal 109 () - 010%y& ()-
mO%W"y& ()- ,10% & ()- @& 10%"y& ()- 10%"y& ()- Normal" "Heading 13]c"
"Headi ng 23] N%hdr@g—alk]-cJSO-Hh‘am ng 43]c" "Heading 53]c" "Heading 63]c"
" Headi ng 73] ¢" 5" Headi ng 83]c" "Heading 93] c"A "Default Paragraf?®)
Fontd-"(.39= V&ZE | LRMZbkv<u{qG;S " $&(*, . 02468: <>@N$SO<WCGMJed ?* J0\

" #$9R ()*+ -.1/0123456789: Cl

Wsu! $9% +e, /04&.4.}5\ mc@?@m C@EDEF&H} HHUI MVWNOPhRt TU2[ \ P] KbcehngzZxAzf
IX{ #8R?" % Fp" "|[ CHWK319, / S +w’oD<T/ si B\ ;

<=>? @\BCDEFGHR] KLMNOPQRSTUVWKYZ[ \ ] " _° abcdef ghi j kl mopaqr st uvwxy&z{cf’} ~6Ti mes
New RomanAri al Couri er New' h Root Ent r yWbr dDocunent

" #$9R ()*+,-./0123456789:

<=>7 @G\BCDEFGAT KDWSTWWZ{W]”"E‘"‘&TC%@FQW j kI mopaqr st uvwxyéijb}~

" #39R () *+,-.R0123456789:

<=>? @ABCDEFCGHI J LI\/NCPQ?STU\/V\XYZ[\]’\_ abcdef ghi j kIl mopqgr st uvwxyz{| } ~

—N N—alk—S0;-Y (2e) or

—I}I - arylene -NH—CO—Y,

6
R, is hydrogen, C,-C,alky! unsubstituted or substituted by hydroxy, sulfo, sulfato, carboxy or

by cyano, or a radical ——aT:—SOE—Y , wherein Rs is as defined hereinbelow,

Rs is hydrogen, hydroxy, sulfo, sulfato, carboxy, cyano, halogen, C,-C,alkoxycarbonyl,
C,-Cjalkanoyloxy, carbamoyl or a group -SO.-Y,

Re is hydrogen or C-Cgalkyl,

alk and alk, are each independently of the other linear or branched C;-Cealkylene,
arylene is an unsubstituted or sulfo-, carboxy-, hydroxy-, C;-C,alkyl-, C;-C,alkoxy- or halo-
substituted phenylene or naphthylene radical,

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

Y1 is a group -CH(Hal)-CH,(Hal) or -C(Hal)=CH,, wherein Hal is chlorine or bromine,
W is a group -SO2-NRs-, -CONRg- or -NRsCO-, wherein Rg is as defined hereinabove,
Q is a radical -O- or -NRs-, wherein Rg is as defined hereinabove,

n is the number 0 or 1, and

V; and V, are each independently of the other N, C-H, C-Cl or C-F,
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with the exception of the dyes of formulae

H H
HO,S N NN AN NN
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15. A print paste, comprising a reactive dye of formula (1) according to claim 14.



