1 Metal Free Acid Dyes, Methods For The Production Thereof and Their Use 5
The present invention relates to the technical field of dyestuffs for
dyei ng and printing of hydroxyl- and/or carboxam do-containing nmaterial.

Di sazo conpounds conprising a triazine noiety are known fromprior art and
10 can be used as colorants in different applications, see for exanple GB
2,036, 780, US 3,945,990, US 5,006.128, US 5,519,121, EP 0 017 831 Al, EP O
233 769 A2, EP 0 465 420 Al, EP 0 549 529 Al, EP 0577 556 Al, EP 0 763 576
A2, JP 51-50326. JP 60-243174, JP 62-045665, JP 10-17807, JP11-106674, JP
2008- 156411, W00/ 58407, W02/50196 and 15 W2007/042767. In the context of
the dyeing and printing of hydroxyl- and/or carboxam do- contai ni ng
material the known dyes have a nunber of technical disadvantages, which
require inprovenment. 20 Surprisingly, it has now been found that the dyes
of the fornula (1) as descri bed bel ow show hi ghly advantageous properties
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Additional ly,%it is possible to achieve a broad range of 25col ours. The
present i nvenE [ ;rmer@&wnsiriv@nﬁbyﬁsﬁeﬁsftbhee teehAvhidie(dlyf dyB2wREe fgesdy,eingm(a:\l Nf N N
N 18 R NN 12 (1 i ch 30ea of, 111, R2,. Fe and R4, independently from
one another is h‘ifﬁ?B%V\ﬂh%jgox(yg?'}%gﬁCaé?ﬁ%\?i“!do'cﬁhté'g@ﬁ "b%erffg' and 116,

i ndependently from one another is hydrogen, (Cl-C6) alkyl or (Cl-C6) alkyl

SUbrS]t ht uted by hygéz@)&)émpgé‘rﬁﬂ fnplidif %W@taﬂi@mole@@r@%ﬂdﬁﬁtﬂ% pri@marogt’l anot her
i s hydrogen,

| k dent |
from one anot ercac? 5 % gﬂoraﬁ%lmég er%TtI@?P"Cagas b Py e&(%%glelé'giepen s
trifluoronethyl 2 ﬂ%?@QyUS S99 YT B,00RAI Sy &lf, 5.5 d:ﬂd) EP0 017 831 A1,

- NHOQ( C, - CB) - al kepl 23 NHESRY kP 0 MS220 Gl €6)0 S ky9 avt, ENIISO2561 A1,&ERD each
of D and D2, i %%nﬁ%dgftjﬁlsi Eﬁ%é’nﬁ 8094 3%s, | ség"ﬁ/zlléﬁflé digey 9§ 7gp 7l azo

conmponent, whi cH °¢0 I ses ein M1s hydrogen,
10 an al kali net/B]- TQﬁﬁﬁ’h’lﬂn?QﬂS 65.@4%0/\/89@@%&06fwgﬁ>2éﬁ%% adarth netal .
(C1-C6) al kyls gnvoopsoappersd.ng in this application may be straight-chain or
branched and are for exanple nethyl, ethyl, n- propyl, i sopropyl, n-butyl,
sec-butyl, tert-butyl, isobutyl, n-pentyl, isopentyl, neth IbutyI

andn- hexyl . The Isthessongxt abihe Ob/ﬁmlglaé@ Rriptiag warw(v)awomrwamm exanpl e
are met hoxy andc%t&ﬁ%%md@r%‘ tHe%HoQ/npcﬁfefs'hﬁw 2huRbBEMH teSHnidkRBREMhtdges, 0gen i s
preferably chlorine romne or fluorine. 20 In preferred dyes of the
formula (1) RL phidasedyiee IMBENVEMERE and are hydrogen or (Cl1-C4) alkyl; R5
and R6 are i2dentical and are hydrogen, (Cl-C4) alkyl or (Cl-C4) al kyI

substituted by QWMIQK%{ lgﬁgnﬁnggﬁég{ﬁghgﬁm%'dgé@ oM fafrsull YrsearBeribdBt hyl

or ethyl; and or
phenyl . Especi 58‘?'9/""6?‘8?’5}‘? aﬁXPé‘éa%P“? ﬁ@pﬁ?ﬁ@?ﬁr tﬁﬁgg%‘fvrgﬁe%%e% [Eiwé
formul a (1a) (I&igh tinctorial strength without affecting the UV-Vis spectra and characteristics

of the chromophores. Additionally, it is possible to achieve a broad range of

25 colours.

The present invention refers to dyes of the formula (1)
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in which
30 each of R, R?, R® and R%, independently from one another is hydrogen or (C,;-Cy)
alkyl;



30 in which RO9a and |1'QGa are identical and are hydrogen or nethoxy; and D1
and D2 are defined as given above. 3 In preferred dyes of the formula (1)
each of D1 and D2, independently of one another preferably denotes a group
of the formula (1) R SGMI) 5 where 1311 is hydrogen, (Cl--C4)-alkyl,
- (C1-4)-al koxy, trifluoronethyl or hal ogen; and Mis hydrogen, an alkali
“metal, ammoni um or one equival ent of an alkali earth netal; or each
of D and D2, independently of one another p@referably denotes a group of
10the formula (11) where R12 is hydrogen or (Cl-C4)-alkyl; nis O or 1;and
Mis defined as gtachref BbavkR’, iSleperamotly bbmDheandthERis hydoepen@eit) atkybbr one
mot her pref eraﬁlm1@9rm¢ye§u@,tig,rt&y AfarbRe fornul aI (kl 1) N \é S SG3M (ljl 1)
ere 20R13 is hydr . -C4)-a , «(CLl-CA4) - 0 or ogen;, and Mis
defined as given eacg\%? %’?d%ab'ﬁ%%?"dlé¥ll‘éﬁgmﬁf %‘ﬂ%@b‘@ﬁgrﬁ’tgla?a((l%'gg)nde'kygﬂrot her
preferably denot é¥eaylgroup of the formula (1V) IRL5 (SO3Mm (1V) where R'
i(s) hy%ogep’ g{gr@cﬁoﬁﬁar@ H13, dii e identiCHIND bndariit ol s Wdrédw,icqmgmgmyl\}l(a) 00
a erein ) r - -l r_neks is
defined as given (gbggé%%gﬁﬂ%ﬂghggg nlﬁgagﬁg%%enﬁtg%’e@m%ea N%CF@ t he

roup
fornula (V) -MHGRYGyCel-alkyl. -NHGQaryl,-NHSQAC 1Eefphgy! qvl"i‘”ésaéFY'h%fdj as given

above; or each of D' and D? independently from one another is the residue of a diazo
component, which comprises at least one group -SO,M, wherein M is hydrogen,

10  an alkali metal, ammonium or one equivalent of an alkali earth metal.

(C,-C) alkyl groups appearing in this application may be straight-chain or

branched and are for example methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-

butyl, tert-butyl, isobutyl, n-pentyl, isopentyl, methylbuty! andn-hexyl. The same
15 logic applies to alkoxy groups which for example are methoxy and ethoxy.

Aryl is in particular phenyl or naphthyl

Halogen is preferably chlorine, bromine or fluorine.
20
In preferred dyes of the formula (1)
R’ to R* are identical and are hydrogen or (C,-C,) alkyl;
R® and R® are identical and are hydrogen, (C,-C,) alkyl or (C,-C,) alkyl substituted
by hydroxy;
25 R’ and R® are identical and are hydrogen, methy! or ethyl; and
R® and R'° are identical and are hydrogen, methyl, ethyl or phenyl.

Especially preferred dyes of the present invention are of the formula (1a)
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30 in which
R* and R'® are identical and are hydrogen or methoxy; and
D' and D? are defined as given above.




each of D1 and D2 denotes a group of the formula (VI) 15 (VI) where Rl
is -SO3M -CHO - --=C(CN),, a group of the fornmula (a) as defined above
or a group of the fornmula (b) (b) 20R18 is -S03M (Cl-C4)-alkyl,

sul f ophenyl - (Cl- C4) - al kyl ami no, norpholino or piperidino; or each of D1 and
[ 312, independently of one another preferably denotes a group of 5 the
formula (VII) where Fe9 is hydrogen, (Cl-C4)-al kyl, (Cl-C4)-al koxy or

hal ogen; and 5 Mis defined as given above. 3Mis preferably hydrogen,
lithium sodiumor potassium 10ln preferred dyes of the formula (1) D1 and
D2 are identical and denote one of the groups (1) to (VII). Accordingly,

further especial iy pREfeaTdy88 o AdRSoRull M RERSEDT addWedepbhd@hfly 8f ofiche dyes
of the formul ae (a:rll'ot})\Z:r to. a})h&)th.t N, R2 R,pl th6 Rﬂ? | , R2, R6, R4 7 ,R2
RR6 RR4 19 (1h) *"ORE PRIt gouReT iedsie & e defined as given
above. 5In particular preferred dyes of tRE present invention are the dyes

of the fornulae (1i) to (1lo)
SOM )

5 where _
R" is hydrogen, (C,-C,)-alkyl, (C,-C,)-alkoxy, trifluoromethyl or halogen; and

M is hydrogen, an alkali metal, ammonium or one equivalent of an alkali earth metal;

or
each of D' and D?, independently of one another preferably denotes a group of

10  the formula (I1)
SO,M),

where R" is hydrogen or (C,-C,)-alkyl;
nis O or 1;and
M is defined as given above;

15  or
each of D' and D? independently of one another preferably denotes a group of

NJ\S

\_i>_<_7fzso M
13 8

R (1)

the formula (Il)

where
20 R™is hydrogen, (C,-C,)-alkyl, (C,-C,)-alkoxy or halogen; and
M is defined as given above;

or
each of D' and D? independently of one another preferably denotes a group of



(1k) 2?INSN v S N('N( 550 MsO M (i m wherein 139, R oar Rl1l1 to 11
M9, M n and mare defined as given above. 5 The present invention al so
provi des for a process for the preparation of the dyes of the forrmula (1)
whi ch conpri ses diazotization of the conpounds of the fornulae (2) and (3)
D1- NH2 (2) D2-NH2(3) 10wherein 1:311 and D2 are defined as given above, and
reacting it with a conmpound of the fornmula (4) ,R2 R5-N,R8 R3-N, R4

wherein RL to 111 are defined as given abovd. 15 The diazoti zation of the
conpounds of the formulae (2) and (3) can be perforned by neans of

di azoti zati on netthedwmukdiViare known to a person skilled in the art,
preferably by using sodiumnitrite or nitrosylsulfuric acid in acidic
medi um usi ng i norgani ¢ aci ds such as Qyu 0 oric acid, sulfuric acid or

10 phosphoric acid or m xtures thereof” o Rjani ¢ acids such as acetic acid
or propionic acid or m xtures thereof. AISQ%M%X@VLGS of inorganic acid with
organi ¢ acids can be advantageously used. 5The coupling reaction of the

di azoti zed conpodHH§aof the forrmulae (2) and (3) onto the compound of
formula (4) can IR'kewdegde cpaid or med by known net hods. The conpounds
of the formilg ()i fydderdCHENP UL ANTCAIMEGIAL| ¥ available 10 or can be
synt hesi sed by neans of Common chem cal reactions known to a person skilled
in the art. The conpound of the formula (#) gan for exanpl e be obtained by
reacting 2,4,6- trichlorotriazine wthi hpgs of the formulae (5) to
(7) 15 RcN, R2R3N, R4 wherein Rl to 131 arjg defined as given above,
according to condensation reactions WiTh, a known to a person skilled in
the art. 20 The present invention aR vi des for the use of the present
invention's dyes for dyeing or printing~of hydroxyfay and/or

car boxam do- cont @} H Rt 0¢@ngy.for dyeing or printing of
hydr oxyl - and/Orﬁggh@gigﬁﬂﬁg%%%ﬂi%%ﬁ%ﬁgﬁnaterﬁal whereby a dye is
applied to the nBt®Pical @M fixed on the material by usual 25means, the
process utili zi ng indefredian gheombdence with the present invention.

Hydr oxyl - conj@i ng,ng materials can be of natural or synthetic origin.
Exanpl es are cellul ose,fiber materials, preferably cotton, |inen, henp,
jute and ranie ﬁFBEPgﬁ ?@8 n@?ﬂ#@&’@8P?8PH§§°FFU%¥g)such as preferably
stapl e viscose and fil ament 30viscoseké?ﬁggggqjly nodi fied cel |l ul ose
fibers, such as for exanple aninated c& Il osé fibers, and al so pol yvinyl

al cohols. 11 Carboxam do-contai ni ng fatherial s ane for exanple synthetic

and natural pol yaid fleRe@d R0k Yot panes, for exanple wool and ot her ani nal
hairs, silk, Ieatggrf n%%fHEG’G nylon-6, nylon-11 and nylon-4. 5 The
hydroxyl - and/ of2ehPHRxE Hslensies & Hpwry ohihedPiayia (Whnt i oned can be present
in various forms. For instance in thQWforabgj_sheetlike structures, such as
paper and leather, in the formof filns,\\sych as nylon filns, or in the
formof a bul k mass, for exanple conposed ®f polyanm de and pol yurethane, in

particular ith the formof fibers, for Fexanple ceii ul ose fibers. The fibers
are preferably \yhere

R" is ~S0O,M, -CHO, -CH =C(CN),, a group of the formula (a) as defined above
or a group of the formula (b)
O
e
CN

0]
SOM (b)

20 R"™is -SO,M, (C,-C,)-alkyl, sulfophenyl-(C,-C,)-alkylamino, morpholino or
piperidino;
or

each of D' and D?, independently of one another preferably denotes a group of



10 textile fibers, for exanple in the formof woven fabrics or yarns or in
the form of hanks or wound packages. The dyes according to the invention
can be applied to the materials nentioned, especially the fiber materials
mentioned, by the application techniques known for 15water-sol ubl e dyes.
This applies to both, dyeing and printing processes. It applies in
particular to the production of dyeings on fiber nmaterials conposed of wool
or other natural polyam des or of synthetic5pol yam des and their m xtures
Wwith other fiber material. In general, the material to be dyed is

i ntroduced into tthefdaul (st)) a tenperature of about 40C, agitated therein
for 20 sonme tinme, the dyebath is then adjdsted to the desired weakly
acidic, preferably weakly acetic acid,~gH and the actual dyeing is carried
out at a tenperature between 60 and 98C. »However, the dyeings can al so be
carried out at the boil or in sealed dy apparatus at tenperatures of up
to 106C. Since the water solubility O ~bervdyes according to the
invention is very good, 25 they can al soRde useg/ th advantage in

cust omary contlnuqys dyei ng processes. The dyes of the present invention
can al so be used dlgltal printing processes, in particular in digital
textile printi ngR ‘Ao hydragen, { GieCiptks!l, 6F,-€relkpregehmiogenvert i on need to be
fornul ated i nsinks. Aqueous i nks for digital printing which conprise a 30
dye in accordanc the pres invention |likew se formpart of the
subj ect matter o&l$EEHWdaS ¥m\nvent|on The inks of the present invention
conpri se the dye of the present invention in anounts which preferably range
from 0. 1% by wei Bht ptederaflythbyroven, githiumBsdiund or po@b&im@pl y from 1% by wei ght
to 30% by wei ght and nost preferably frontl@bby wei ght to 15@6by wei ght,
based on the éotal wei ght of the ink, e inks, as well as the dye of the
present inveltidA pf?fayeq fveged itheafpryiat éi H peft Phae "éﬁf@@a't?é‘édjef‘?]tedtnﬁlof al
printing. 12 Fohetgheipsiikso Ofll)t he present invention to be used in the
continuous flow process, a conductivity of 0.5 to 25 nS/ mcan be set by
addi ng an el ectrpl Useful el ectrol es |nclude for exanple lit

nitrate and pot a”s%‘%[ffﬂ% AR esherlally prefered 8Y43e0T IPR BERSENT 'RNADHPT 81F

i ncl ude organi c dyes vethedoamulze tibt &t (Ihevel of 1-50% and preferably 5- 30@6by
wei ght. Suitable organlc solvent§1ar§zﬂpr gx | e«al cohol s, for exanple
net hanol , ethanol, 1-propanol, isop itanol, tert-butanol, pentyl
al cohol , ponhydrlc al cohol s for ' anedlol 1,2, 3-
propanetriol, but anedi ol , 1, 3- bw? ediol, 1,2-propanedio|,
2, 3- 10propanedi ol , pentanedi ol , A-pen . 1 ,5-pentanedi ol
hexanedi ol , D, L-1, 2- hexanedi ol , tNG hexaned¥olu\1,2,6-hexanetrio|,

1, 2- oct anedi ol , pol yal kyl ene gl ycpls, for exanpl pol yet hyl ene gl ycol,

pol ypr opyl ene egcoI aIkerne H col s havin 1 8 al kyl ene groups, for
exanpl e: nnnoethylene gl ycol ,R isPne gl y&o $&¥hyl ene gl ycol
tetraet hyl ed@ glycol, thloglycol t hi odi gl ycol, but y{i gl ycol , hexyl ene
gl ycol, propyl ene egcoI dipropylene gl ycol , tripropylene gl ycol, |ow

al kyl ethers of ponhydrlc aIcohoLs, ;or exanpl e: ethylene gl ycol
nononet hyl et her, ethyl ene gl ycol®mpffoefhyt® e h&r et hyl ene gl ycol
nmonobutyl ether, diethylene glycol oneihyl e her, diethylene glycol
nmonoet hyl et her, diethylene glyg 1odiethylene gl ycol
nmonohexyl ether, 20triethylene gl ether triethylene glyco
nmonobutyl ether, tripropylene glycg| nonet yl ether, tetraethylene glycol
nononet hyl et her, tetraethylene gNycoI nDnobutyI ther tetraethylene

gl ycol di net hyl ether ,t mne ycol nnononet propyl ene gl yco
nonoet hyl et her, propyl e gl nobutyl eth yI ene gl ycol

i sopropy! ether, polyalkyfenes gI sof ethegs o chfh or#éxanple

pol yet hyl ene gl ycol nDnoanhyI et her, polyproey ene glycmjmgl Eerol et her,
pol yet hyl ene gl ycol tridecyl ether, ponetherne gl ycol nonylp enyl ether,
am nes, such as for exanple: nethylanine, et hyl am ne, triethylam ne,

di et hyl am ne, di net hyl am ne, trinethylam ne, dibutylam ne, diethanol am ne,
tri et hanol am ne, 30N-acetyl et hanol am ne, N-fornyl ethanol am ne,

et hyl enedi am ne, urea derivatives, such as for exanple: urea, thiourea,
N-net hylurea, N, N -epsilon dinethylurea, ethyleneurea,
1,1,3,3-tetranet hyl urea, am des, such as for exanple: dinethylformanm de,
di met hyl acet am de, acetam de, ketones or keto al cohols, such as for
exanpl e: acetone, diacetone al cohol, cyclic ethers, such as for 35exanpl e:
tetrahydrofuran, trinmethyl ol ethane, trinethyl ol propane, 2- butoxyethanol,
benzyl al cohol, 2-butoxyethanol, gamma butyrol actone, epsil oncaprol actam
further sulfolane dlnethylsulfolane nethylsulfolane 2, 4-
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25 The inks of the present invention may further include customary
additives, for exanple substances to inhibit fungal and bacterial growh in
anounts fromO0.01 to 1% by wei ght based on the total weight of the ink. 30
The inks may be prepared in a conventional manner by m xing the conponents
in water. The inks of the invention are particularly useful in inkjet
printing processes for printing a wde variety of pretreated materials,
such as silk, leather, wool, 35 polyam de fPbers and pol yuret hanes, and
cellulosic fiber materials of any kind. Blend fabrics, for exanple bl ends
of cotton, silk, wool wth polyestgr#fhb%Lﬁ ek pefl yam de fibers can
simlarly be printed. 14 In contrast tojconventional textile printing,
where the printing ink already ¢ i nsy‘aklh ne€essary chemicals, in digital
or inkjet printing the auxiliart 9l‘9Lb- JpRied to the textile
substrate in a separate pretreatnent ;eH % THe pretreatnment of the
textile substrate, for exanple cerlul Bse an& r dgenerated cel | ul ose fibers
and al so silk and wool, is effecﬂgd with an agquepus al kal i ne I'iquor prior
to printing. In addi tion there ?s ? need for thicReners to prevent flow ng

of the notives when the printin ¢ois appl i ed;=%E68:Mexanpl e sodi um
al gi nates, nodified pol yacryl at r highly etReryfied gal act omannans. 10
These pretreatnment reagents are gniformy applief:to the textile substrate
in a defined anount using suitable applicators, fTor eiﬁﬁple using a 2- or
3-roll pad, contactless spraying technol ogi es, by neans of foam application
or using appropriately adapted iijqg kechEoI@glﬁ , and subsequently dri ed.
15 The exanpl es bel ow serve to il he T¥ivention. Parts and
per centages are by weigh unless n The rel ati onshi p between
parts by wei ght and parts by vdot “kilogramto the liter.
20 Exanmple 1 a) Hydrochloric acid rts) was transferred into
250 nmL round bottom fl ask eqU|ppedenkh necmanmaal stirrer, tenperature
controll er and condenser. 50 p@ft of 4- acetyu?npno 2- (diethylanino)
ani sole (X) was added slowy. geaction m X was heated to 80C
gradual ly whithin 1 hour. TheR' eaction m > was kept at 80C until
conpl eted. The reaction m xuture ®as),cool ed down@amm,dhg%;fd wi th deionized
water. After the pH was adjusted with 90 parts of 30% solution the
reaction mxture was extracted with organic solvent. The organic |ayer was
washed three times with 500 parks of dei orfi @d water and dried over
anhydrous sodi um sul fate. The orgdnic | ayer distilled 30 to dryness.
28.49 parts of the product (Xll dar% G O i scous oil were obtained.
The anal ytic data are consi st & thgs 8d structure for pr oduct
(X1). 15 (X)(XI) b) 109 parts ofNacétomitrlle and 109 parts of
dei oni sed water were transferreggzto 8 1L r@hnd&potton1flask equi pped with
mechani cal stirrer, tenperature sensor and pH ptobe. The reaction m xture
was cool ed to 0-2C using ice 19. 81 5part f cyanuric chloride (XI1)
were then gradually added to tm reaction nlxtuté. 43. 83 parts of
3-N, N- Di et hyd ami no- 4- net hoxy-ani | sa@ (XI) were dissel ygd in 50 parts of
acetonitrile and added dropwi se to the reaction m xture. The pH val ue was
mai ntained at 4 to 4.5 using sodi um hydroxi de solution and the tenperature
was nai ntai ned bel ow 2C. After &t hgﬂr$h\,h%|ﬁ@np£rature was 10 raised to

roomtenperature and the pH was |nta| to 5.5 using sodium
hydroxi de sol ution. The reactiq tun \mas hrred until conpletion. The
reaction m xture was diluted vﬁ |o |§ “and the resulted solid
was filtered and washed neutral. poH dwy| .71 parts of solid (XIII)
was obt ai ned. The anal ytic data ale Bon5|sﬂ%ntN ith the assigned structure
for 15product (X I1). (XI) (X )(XIII) 20c) A reactlon m xture conpri sing
10 parts of internedi ate (XIII&/ 60 parts of onitrile, 2.26 parts of
sodi um bi carbonat e di ssol ved i arts of mat§¢%gnd 2.62 parts of

di et hanol anmi ne was heated t oRE0C &t | conplé?lonRAftﬁ@)coollng to room
tenperature, the reaction m xture was diluted with deionised water. The pH
of the reaction m xture was adjusted to 6.5 to 7 using hydrochloric acid 25
solution. The slurry was stirred overnight and then filtered and washed
neutral 16 with deionised water. Upon drying 11.37 parts of the product
(XV) as a dark grey solid was obtained. The analytic data are consistent

wi th the assigned structure for:product (XV). (xv) 5d) 6.52 parts of
sulfanilic acid (XVI) were taken into 80 parts of deionised



water. The pH of the m xture was adjusted to 6.3 when cl ear solution was
obt ai ned. The solution was cooled down to O - 5C using ice-salt m xture.
7.53 parts of 5N sodiumnitrite solution were added dropwi se into the
reaction m xture, followed by fast addition of 7.71 parts of 37% HCI to the
reaction 10 m xture. The reaction mxture was stirred for 2.5 hours at 0-5C
and the resulted diazoniumsalt was used conpletely for the follow ng
coupling step. NH2Cl 0=S=0 0=S=0 OH OH (XVIJ(XVIl) e) 10 parts of the
coupler (XV) was and 0.36 parts of sul phamc acid were m xed with 50 nL of
dei oni sed water and 150 nL of acetmni kfife. rThe ph‘of the 15 resulted

m xture was adjusted to pH 5.6 usi ng;f‘l hydroghlori ¢ acid. The reaction

m xture was cool ed down to 0 - 5C g in al i xture. The di azoni um
salt (XVI1) was added dropwise t81 coulpl dr it on whi | e mai nt ai ni ng
the pH at 5.5 using sodium hydroxidel sof utfonl The reaction mxture was
stirred for 3 hrs and the reactiongfhs 'i:orrpl e'BedN\,\,After distillation under
reduced pressure the pH 20 was adj sted to 5 using hydrochloric acid. Upon

‘addi tion of sodiumchloride, t “esul ted slurrys iltered and washed
neutral . Upon drying 13.66 pg Nthe acid dye prer e obt ai ned. The
analytic data are consistent w thsbife assigned s¥aMcture figr the dye (1-1).
17 The inventive dyes of the follow ng table can be obtained in
anal ogy to the 5process described in Exanple 1 above. Exanple Exanple 1-2
HO. ", OH LN) | "i|) {(MAprein R/AN R™, NI @l ard S0 Brebilabiien3abovg. NNN N ' N 4040
SO—|HOSl4HOO—|c)Vc) *A NNN 40 | bO SGBH 1-5 HOOH (N) V cl)

40 )\ NIN 41 g[ 19\ paﬁ'i_flzcu)h% p:rl'éfgrred dyes of the present invention are the dyes of the formulae
(1i) to (10)
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wherein R*, R'®, R" to R'®, M, n and m are defined as given above.

The present invention also provides for a process for the preparation of the dyes
of the formula (1) which comprises diazotization of the compounds of the

formulae (2) and (3)
D-NH, (2) D%NH, (3)

10  wherein D' and D? are defined as given above, and reacting it with a compound

of the formula (4)
R\ R R\ /R R\ R

Sl x@

wherein R" to R' are defined as given above.

15 The diazotization of the compounds of the formulae (2) and (3) can be
performed by means of diazotization methods that are known to a person skilled
in the art, preferably by using sodium nitrite or nitrosylsulfuric acid in acidic
medium using inorganic acids such as hydrochloric acid, sulfuric acid or



HOOH ()'Nf (NN O,J, # LNNNLN N, .N H so SOHSO, H N SSN SOHHO 1-17 HOOH
LINLIf LINN.k. I. NNJIN* N,,,NN),, N' SS) 'N b-SOHHCBS 19 Exanpl e
Exanple 1-18 HOOH If (NIN3N ..),iin 0, AON'N ,, NNNIlir NNN ., N
SS. "N 0-SOHHOBS I1., 1-19 HOOH ()NNIf (JIN"i"." NN....r. oNN NN)...).

10

phosphoric acid or mixtures thereof or organic acids such as acetic acid or
propionic acid or mixtures thereof. Also mixtures of inorganic acid with organic
acids can be advantageously used.

5  The coupling reaction of the diazotized compounds of the formulae (2) and (3)
onto the compound of formula (4) can likewise be performed by known
methods.

The compounds of the formula (2) to (4) are known and commercially available
10 or can be synthesised by means of common chemical reactions known to a
person skilled in the art.

The compound of the formula (4) can for example be obtained by reacting 2,4,6-
trichlorotriazine with the amines of the formulae (5) to (7)

15
R1 /RZ 3 4
_H H. R R
N N N
[ s !
R (5) R (6) H o (7)

wherein R' to R are defined as given above, according to condensation
reactions which are known to a person skilled in the art.

20
The present invention also provides for the use of the present invention’s dyes
for dyeing or printing of hydroxyl- and/or carboxamido-containing material, or a

process for dyeing or printing of hydroxyl- and/or carboxamido-containing material
whereby a dye is applied to the material and fixed on the material by usual
25 means, the process utilizing a dye in accordance with the present invention.

Hydroxyl-containing materials can be of natural or synthetic origin. Examples are
cellulose fiber materials, preferably cotton, linen, hemp, jute and ramie fibers,
regenerated cellulose fibers such as preferably staple viscose and filament

30 viscose, chemically modified cellulose fibers, such as for example aminated
cellulose fibers, and also polyvinyl alcohols.
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Carboxamido-containing materials are for example synthetic and natural
polyamides and polyurethanes, for example wool and other animal hairs, silk,
leather, nylon-6,6, nylon-6, nylon-11 and nylon-4.

The hydroxyl- and/or carboxamido-containing materials mentioned can be
present in various forms. For instance in the form of sheetlike structures, such
as paper and leather, in the form of films, such as nylon films, or in the form of
a bulk mass, for example composed of polyamide and polyurethane, in particular
in the form of fibers, for example cellulose fibers. The fibers are preferably
textile fibers, for example in the form of woven fabrics or yarns or in the form of

hanks or wound packages.

The dyes according to the invention can be applied to the materials mentioned,
especially the fiber materials mentioned, by the application techniques known for
water-soluble dyes. This applies to both, dyeing and printing processes.

It applies in particular to the production of dyeings on fiber materials composed
of wool or other natural polyamides or of synthetic polyamides and their
mixtures with other fiber material. In general, the material to be dyed is
introduced into the bath at a temperature of about 40°C, agitated therein for
some time, the dyebath is then adjusted to the desired weakly acidic, preferably
weakly acetic acid, pH and the actual dyeing is carried out at a temperature
between 60 and 98°C. However, the dyeings can also be carried out at the boil
or in sealed dyeing apparatus at temperatures of up to 106°C.

Since the water solubility of the dyes according to the invention is very good,
they can also be used with advantage in customary continuous dyeing
processes.

The dyes of the present invention can also be used in digital printing processes,
in particular in digital textile printing. For this the dyes of the present invention
need to be formulated in inks. Aqueous inks for digital printing which comprise a
dye in accordance with the present invention likewise form part of the subject

matter of the present invention.

The inks of the present invention comprise the dye of the present invention in
amounts which preferably range from 0.1% by weight to 50% by weight, more
preferably from 1% by weight to 30% by weight and most preferably from 1%
by weight to 15% by weight, based on the total weight of the ink.

The inks, as well as the dye of the present invention, may if desired contain

further dyes used in digital printing.
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For the inks of the present invention to be used in the continuous flow process,
a conductivity of 0.5 to 25 mS/m can be set by adding an electrolyte. Useful
electrolytes include for example lithium nitrate and potassium nitrate. The inks of
5  the present invention may include organic solvents at a total level of 1-50% and
preferably 5-30% by weight. Suitable organic solvents are for example alcohols,
for example methanol, ethanol, 1-propanol, isopropanol, 1-butanol, tert-butanol,
pentyl alcohol, polyhydric alcohols for example: 1,2-ethanediol, 1,2,3-
propanetriol, butanediol, 1,3-butanediol, 1,4-butanediol, 1,2-propanediol, 2,3-

10  propanediol, pentanediol, 1,4-pentanediol, 1,5-pentanediol, hexanediol, D,L-1,2-
hexanediol, 1,6-hexanediol, 1,2,6-hexanetriol, 1,2-octanediol, polyalkylene
glycols, for example: polyethylene glycol, polypropylene glycol, alkylene glycols
having 1 to 8 alkylene groups, for example: monoethylene glycol, diethylene
glycol, triethylene glycol, tetraethylene glycol, thioglycol, thiodiglycol,

15 butyltriglycol, hexylene glycol, propylene glycol, dipropylene glycol, tripropylene
glycol, low alkyl ethers of polyhydric alcohols, for example: ethylene glycol
monomethy! ether, ethylene glycol monoethyl ether, ethylene glycol monobutyl
ether, diethylene glycol monomethyl ether, diethylene glycol monoethyl ether,
diethylene glycol monobutyl ether, diethylene glycol monohexyl ether,

20 triethylene glycol monomethyt ether, triethylene glycol monobutyl ether,
tripropylene glycol monomethyl ether, tetraethylene glycol monomethyl ether,
tetraethylene glycol monobutyl ether, tetraethylene glycol dimethyl ether,
propylene glycol monomethyl ether, propylene glycol monoethyl ether, propylene
glycol monobutyl ether, tripropylene glycol isopropyl ether, polyalkylene glycol

25  ethers, such as for example: polyethylene glycol monomethyl ether,
polypropylene glycol glycerol ether, polyethylene glycol tridecyl ether,
polyethylene glycol nonylphenyl ether, amines, such as for example:
methylamine, ethylamine, triethylamine, diethylamine, dimethylamine,
trimethylamine, dibutylamine, diethanolamine, triethanolamine,

30  N-acetylethanolamine, N-formylethanolamine, ethylenediamine, urea derivatives,
such as for example: urea, thiourea, N-methylurea, N,N'-epsilon dimethylurea,
ethyleneurea, 1,1,3,3-tetramethylurea, amides, such as for example:
dimethylformamide, dimethylacetamide, acetamide, ketones or keto alcohols,
such as for example: acetone, diacetone alcohol, cyclic ethers, such as for

35 example: tetrahydrofuran, trimethylolethane, trimethylolpropane, 2-
butoxyethanol, benzyl alcohol, 2-butoxyethanol, gamma butyrolactone, epsilon-
caprolactam, further sulfolane, dimethylsulfolane, methylsulfolane, 2,4~
dimethylsulfolane, dimethyl sulfone, butadiene sulfone, dimethyl! sulfoxide,
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dibutyl! sulfoxide, N-cyclohexylpyrrolidone, N-methyl-2-pyrrolidone, N-
ethylpyrrolidone, 2-pyrrolidone, 1-(2-hydroxyethyl)-2-pyrrolidone,
1-(3-hydroxypropyl)-2-pyrrolidone, 1,3-dimethyl-2-imidazolidinone, 1,3-dimethyl-
2-imidazolinone, 1,3-bismethoxymethylimidazolidine, 2-(2-

5 methoxyethoxy)ethanol, 2-(2-ethoxyethoxy)ethanol, 2-(2-butoxyethoxy)ethanol,
2-(2-propoxyethoxy)ethanol, pyridine, piperidine, butyrolactone,
trimethylpropane, 1,2-dimethoxypropane, dioxane ethyl acetate,
ethylenediaminetetraacetate ethyl pentyl ether, 1,2-dimethoxypropane and

trimethylpropane.
10 The inks of the invention may further include customary additives, for example

viscosity moderators to set viscosities in the range from 1.5 to 40.0 mPas in a
temperature range from 20 to 50°C. Preferred inks have a viscosity of 1.5 to
20 mPas and particularly preferred inks have a viscosity of 1.5 to 15 mPas.

15 Useful viscosity moderators include rheological additives, for example:
polyvinylcaprolactam, polyvinylpyrrolidone and their copolymers polyetherpolyol,
associative thickeners, polyurea, polyurethane, sodium alginates, modified
galactomannans, polyetherurea, polyurethane, nonionic cellulose ethers.

20  As further additives the inks of the invention may include surface-active
substances to set surface tensions of 20 to 65 mN/m, which are adapted if
necessary as a function of the process used (thermal or piezo technology).
Useful surface-active substances include for example: all surfactants, preferably
nonionic surfactants, butyldiglycol, 1,2-hexanediol.

25
The inks of the present invention may further include customary additives, for

example substances to inhibit fungal and bacterial growth in amounts from 0.01

to 1% by weight based on the total weight of the ink.

30 The inks may be prepared in a conventional manner by mixing the components

in water. ——

The inks of the invention are particularly useful in inkjet printing processes for
printing a wide variety of pretreated materials, such as silk, leather, wool,

35 polyamide fibers and polyurethanes, and cellulosic fiber materials of any kind.
Blend fabrics, for example blends of cotton, silk, wool with polyester fibers or

polyamide fibers can similarly be printed.
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In contrast to conventional textile printing, where the printing ink already
contains all necessary chemicals, in digital or inkjet printing the auxiliaries have
to be applied to the textile substrate in a separate pretreatment step.

5 The pretreatment of the textile substrate, for example cellulose and regenerated
cellulose fibers and also silk and wool, is effected with an aqueous alkaline
liquor prior to printing. In addition there is a need for thickeners to prevent
flowing of the motives when the printing ink is applied, for example sodium
alginates, modified polyacrylates or highly etherified galactomannans.

10
These pretreatment reagents are uniformly applied to the textile substrate in a
defined amount using suitable applicators, for example using a 2- or 3-roll pad,
contactless spraying technologies, by means of foam application or using
appropriately adapted inkjet technologies, and subsequently dried.

15
The examples below serve to illustrate the invention. Parts and percentages are

by weigh unless noted otherwise. The relationship between parts by weight and

parts by volume is that of the kilogram to the liter.

20 Example 1
a) Hydrochloric acid (30%, 63.22 parts) was transferred into 250 mL round

bottom flask equipped with mechanical stirrer, temperature controller and
condenser. 50 parts of 4-acetylamino-2-(diethylamino) anisole (X) was added
slowly. The reaction mixture was heated to 80°C gradually whithin 1 hour. The
25  reaction mixture was kept at 80°C until completed. The reaction mixuture was
cooled down and diluted with deionized water. After the pH was adjusted with
90 parts of 30% NaOH solution the reaction mixture was extracted with organic
solvent. The organic layer was washed three times with 500 parts of deionised
water and dried over anhydrous sodium sulfate. The organic layer was distilled
30  to dryness. 28.49 parts of the product (XI) as dark brown viscous oil were
obtained. The analytic data are consistent with the assigned structure for

product (X1).
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X) X1
b) 109 parts of acetonitrile and 109 parts of deionised water were transferred to
a 1L round bottom flask equipped with mechanical stirrer, temperature sensor
and pH probe. _The reaction mixture was cooled to 0-2°C using ice bath. 19.81
S  parts of cyanuric chloride (XIl) were then gradually added to the reaction
mixture. 43.83 parts of 3-N,N-Diethylamino-4-methoxy-aniline (XI) were
dissolved in 50 parts of acetonitrile and added dropwise to the reaction mixture.
The pH value was maintained at 4 to 4.5 using sodium hydroxide solution and
the temperature was maintained below 2°C. After 3 hours, the temperature was
10  raised to room temperature and the pH was maintained at 5 to 5.5 using sodium
hydroxide solution. The reaction mixture was stirred until completion. The

reaction mixture was diluted with deionised water and the resulted solid was
filtered and washed neutral. Upon drying 53.71 parts of solid (XIll) was
obtained. The analytic data are consistent with the assigned structure for

15 product (XIll).

L o g, L
_0 N/KN g O N/k N
' /“\NACI N/m ~ /(j/

SN
NH, C N TN
H
(X1) (X1 (X1

20  c) A reaction mixture comprising 10 parts of intermediate (Xlil), 50 parts of
acetonitrile, 2.26 parts of sodium bicarbonate dissolved in 3 parts of water and
2.62 parts of diethanolamine was heated to 80°C until completion After cooling
to room temperature, the reaction mixture was diluted with deionised water. The
pH of the reaction mixture was adjusted to 6.5 to 7 using hydrochloric acid

25  solution. The slurry was stirred overnight and then filtered and washed neutral
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with deionised water. Upon drying 11.37 parts of the product (XV) as a dark
grey solid was obtained. The analytic data are consistent with the assigned

structure for product (XV).

oo Ty
MeO )§ | OMe xIv) MeO N )\\1 /©/0Me
\@N/NIKN/N N/©/ - N IN/J\N
() (XV)

5 d) 6.52 parts of sulfanilic acid (XVI) were taken into 80 parts of deionised
water. The pH of the mixture was adjusted to 6.3 when clear solution was
obtained. The solution was cooled down to O - 5°C using ice-salt mixture. 7.53
parts of 5N sodium nitrite solution were added dropwise into the reaction
mixture, followed by fast addition of 7.7 1 parts of 37% HCI to the reaction

10 mixture. The reaction mixture was stirred for 2.5 hours at 0-5°C and the
resulted diazonium salt was used completely for the following coupling step.

NH It;ll

2 N Ci

0=8=0
! 0=S=0
OH |
OH
(XVi)
(XVil)

e) 10 parts of the coupler (XV) was and 0.36 parts of sulphamic acid were
mixed with 50 mL of deionised water and 150 mL of acetonitrile. The pH of the
15 resulted mixture was adjusted to pH 5.6 using hydrochloric acid. The reaction
mixture was cooled down to O - 5°C using ice-salt mixture. The diazonium salt
(XVil) was added dropwise to the coupler solution while maintaining the pH at
5.5 using sodium hydroxide solution. The reaction mixture was stirred for 3 hrs
and the reaction was completed. After distillation under reduced pressure the pH
20  was adjusted to 5 using hydrochloric acid. Upon addition of sodium chloride, the
resulted slurry was filtered and washed neutral. Upon drying 13.66 parts of the
acid dye (1-1) were obtained. The analytic data are consistent with the assigned

structure for the dye (1-1).
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The inventive dyes of the following table can be obtained in analogy to the
process described in Example 1 above.
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Patent Claims
1. Dye of the formula (1)
R _R? RS\N/RG rRi_ R
R9 NI/KN R‘IO
oy
_N R’ R Ng
y N
D' D (1
5 in which

each of R', R?, R® and R*, independently from one another is hydrogen or (C,-C;)

alkyl;
each of R® and R®, independently from one another is hydrogen, (C,-C;) alkyl or

(C,-C,) alkyl substituted by hydroxy;
10  each of R’ and R®, independently from one another is hydrogen, (C,-C;) alkyl or

phenyl;
each of R’ and R'°, independently from one another is hydrogen, (C,-C) alkyl,
(C,-C,) alkoxy, trifluoromethyl, hydroxy, cyano, nitro, halogen, -NHCHO,
-NHCO(C,-C¢)-alkyl, -NHCOary!l, -NHSO,(C,-C,)-alkyl or -NHSO,aryl; and

15 each of D' and D?, independently from one another is the residue of a diazo
component, which comprises at least one group —SO,M, wherein M is hydrogen,

an alkali metal, ammonium or one equivalent of an alkali earth metal.

2. Dye of the formula (1) according to claim 1, wherein
20 R’ to R* are identical and are hydrogen or (C,-C,) alkyl;
R® and R® are identical and are hydrogen, (C,-C,) alky! or (C,-C,) alkyl substituted
by hydroxy;
R’ and R® are identical and are hydrogen, methyl or ethyl; and
R® and R'° are identical and are hydrogen, methyl, ethyl or phenyl.

25
3. Dye of the formula (1) according to claim 1 and/or 2, which has the formula

(1a)
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Dye of the formula (1) R1-". ,R2,R6, R4
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20

in which
R% and R'® are identical and are hydrogen or methoxy; and

D' and D? are defined as given in claim 1.

4. Dye of the formula (1) according to one or more of claims 1 to 3, in which
each of D' and D?, independently of one another denotes a group of the formula

()
R"

-

SOo.M )
where
R'"is hydrogen, (C,-C,)-alkyl, (C,-C,)-alkoxy, trifluoromethy! or halogen; and
M is hydrogen, an alkali metal, ammonium or one equivalent of an alkali earth metal;

or
each of D' and D?, independently of one another denotes a group of the formula

(1
SO,M),

where R'? is hydrogen or (C,-C,)-alkyl;
nis O or 1;and
M is defined as given above;

or
each of D' and D?, independently of one another denotes a group of the formula



5 in which each of Rl, R2, R3 and Fe, independently from one another is
hydr ogen or (Cl-C6) al kyl; each of Fr and R6, independently from one
anot her is hydrogen, (Cl-C6) al kyl or (Cl-C6) alkyl substituted by hydroxy;
10each of 137 and R8, independently from one another is hydrogen, (Cl-C6)
al kyl or phenyl; each of Fr and Rw, independently from one another is
hydr ogen, (Cl-C6) al kyl, (Cl-C6) al koxy, trlfluoronethyl hydr oxy, cyano,
nitro, hal ogen, -NHCHO - NHCO(Cl- C8) - al kyl',2& NHCCar yI , -NHSOZ(Cl-CB)-aIkyI
or -NHSO2aryl; and 15each of D and D2, |ndependently fromone another is
the residue of atazo conponent, mhich conprises at |east one group -SO M
wherein Mis hydrogen, an al kali netal, ammoni um or one equival ent of an
al kali earth netal. 2. Dye of the for | a (1) according to claim1,
wherein 20131 to 134 are identical and Mredhydrogen or (Cl-C4) al kyl; 139
and RO are identical and are hydrogen, CO al kyl or (Cl-C4) alkyl

4,

~substituted by hydroxy; R7 and Er are i pi cal and are hydrogen, nethyl or
ethyl; and RO and Rl are identical and atg ¥Mdrogen, nethyl, ethyl or
phenyl . 25 3. Dye of the formula (1) chordln')to claim1 and/or 2, which
has the fornula (1a). 27 --NN Ii DHHN '11 12 D(la) in whi ch IR
and R1l' are |den% j,cal and are hydrogen or nethoxy, and Dl and 02 are
defined as given"i *ris BYdpasng (CreCe a'kﬁyégo@‘t)lapf@"\f Brr'?ﬁﬂgé”(i?)" according to one
or nore of clain¥ ig detinedl asi giventdbole;each of D1 and D2, independently of one
anot her denotes g group of the fornmula (1) So'm (0O 10 where R' is

hyd , (Cl-C4)- ., trif th d
2 hyar ogen. an SRl D" et T ndkra i oG ABOUa ATRI R 9GP AT RS ar t h

metal ; or @@ch of IDlL and D2, |ndependently of one anot her denotes a
group of the formula 15(10 where R12 is @ydrogen or (Cl-C4)-alkyl; nis O
or 1;and Mis defined as given above;_g each of D1 and D2,
i ndependently of one anot her denotes R g p°of the fornula
(SOM) (1)
10 where

R is hydrogen, cyano
'® is hydrogen, -CHO or a group of the formula (a)
0] (0]

(a)
wherein R' is hydrogen, halogen or ~CONH,;

15 misOor 1; and
M is defined as given above;
or

each of D' and D?denotes a group of the formula (V)
S
SO.M
WA
N—N

20 M is defined as given above; or

(V)

each of D' and D? denotes a group of the formula (Vi)

R (Vi)



28 SGBM (111) where R' is hydrogen, (Cl-C4)-alkyl, (Cl-C4)-al koxy or
hal ogen, ; and 5 Mis defined as given above; or each of D1 and D2,
i ndependently of one another denotes a group of the formula (1V) R15
(SOBMm (1V) 10 where R 4 is hydrogen, cyano R15 is hydrogen, -CHO or a
group of the formula (a) 0 0 1-1."NCH3 (a) wherein R' is hydrogen,
hal ogen or -CONH2; 15 mis O or 1; and Mis defined as given above; or each

of D1 and D2denotes a group of the formula %) SOMN 3 NN(V) 20 Mis
defined as given above; or each of D1 and D2 denotes a group of the fornmula

(M) RI7 r 29 wh¥P®eR17 is -SO03M -CHO, -CH ----C(CN)2, a group of the
fornula (a) as deRf iedS@bHVEHO! -G -gC@M,, f grblieof BE Ml @) as defiheBbélr) 5R18

is -SO3M (Ci1-C4)48 é%bp oﬁmgff&%@%; -(Cl-A4) - al kyl ami no, norpholino or
pi peridino; and Mis defined as given aboved' or
—a
CN
0
SOM (b)

5 R"is =SO,M, (C,-C,)-alkyl, sulfophenyl-(C,-C,)-alkylamino, morpholino or
piperidino;
and M is defined as given above;

or
each of D' and D?, independently of one another denotes a group of the formula

10 (Vi)
S,
Wi
SOM
R (Vi)
where

R™ is hydrogen, (C,-C,)-alkyl, (C,-C,)-alkoxy or halogen, and
M is defined as given above.

15
5. Dye of the formula (1) according to one or more of claims 1 to 4, in which D'

and D? are identical and denote one of the groups (1) to (VI) as defined in claim

6. Process for the preparation of the dye of the formula (1) according to claim 1
20  which comprises diazotization of the compounds of the formulae (2) and (3)
D-NH, (2) D®*NH, (3)
wherein D' and D? are defined as given in claim 1, and reacting it with a
compound of the formula (4)
4

R\ _R* RA_ _R® RL_ R
Y Y Y

QO
© N/KNAN "

s

I7
R R (4)

25 wherein R' to R' are defined as given in claim 1.



each of D1 and D2, independently of one another denotes a group of the
formula 10(VI1) where 1319 is hydrogen, (Cl-C4)-al kyl, (Cl-C4)-al koxy or
hal ogen, and Mis defined as given above. 15 5. Dye of the formula (1)
according to one or nore of clains 1 to 4, in which D and D2 are identical
and denote one of the groups (lI) to (VI) as defined in claim®6. Process for
the preparation of the dye of the formula (1) according to claim1l 20 which
conpri ses di azotization of the conpounds of 38he fornulae (2) and (3)

-D1- NH2(2) D2- NH2(3) wherein D1 and D2 are defined as given in claim1, and
reacting it wth 4 Aameetnigr dfeinther driofing Carbp@midRanRREY RgxylcaptainB® 7. A
process for dyei ngatefialpwhithicb@pasdsR@nanisddorand Bl JIXRE ¥yilia PR aiamhdty

mat erial, which qg@g&%qes using as colorant a dye of the forrmula (I) as
clainmed in claiml. . An ink for digital textile printing by the inkjet
process, which conprises a dye of the fornmula (1) as clainmed in claim 1.

5 8. An ink for digital textile printing by the inkjet process, which comprises a dye
of the formula (1) as claimed in claim 1.



