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The _triazine reactive: group 1mparts oﬂ-solublhty characteristics. to the ‘high-
molecular-weight dye which hinders and interferes with an aqueous solubilizing group
such as —SO,H. These dyes are unstable and it is difficult to work w1th them, Most
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2 of the reactive dye systens are based upon chem stry where the reaction
is effected in alkaline solutions. There is no present reactive dye system

whi ch operates effec-—tively in an acid pH Such a systemis desirable in
t he dyeing of m xed fabrics such as cotton blends with pol yester, wool or
nyl on, tRe latter fibres being dyeable by 5 aci d- dyes. However, acid
dyes ¢ ally have no affinity for cellulose and usually only 5 find use
i n dyei\uy/ of ; pr ot ei naceous f| bers. Furthersmere, since the dye and fibre
sub- strat e- - - ~wit
unl ess speci al prefﬂmaeﬁcm@r@e aysempmdiaseéadont@emmwawlnezeeﬂle Inectivy ds ¢figctesy eag_gf

the fabric by pring e &gt [There, el g
reeccorcancs bt ST SRR SRR DTS
hydr oxy- substs tuta&anﬁ@ Twel | oGid [Hods \pERfallE hafvel Eﬁxﬁﬁyemlcﬂllﬂe@d'd}ﬁdmhyy amt actsi ng
a substrate of 't hénd oserinldgeii @tfrotiineos R fiRers] Burthéronons)siicn thofdye brd fbed spher ~and

OH is any hydr oxy|S=$ 8 ogpcy 1““‘% Hie
s 2y mﬁgﬁ% %%3‘5"%% £ by, prist é@f‘ err] where

with a chronophor &4
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or 1, mtq i s not @ngammmm 65183»@1%1'15' ifp sipptratesf - Hng t he
cont act ed substraf“é'eff’d‘ ce e cﬁftb'&jn%‘:gz?” A

sufficient toformalecﬁ/ W?EII’IVEI%‘IO_I’ISO %r?w eS” a
reactively -dyed hydroxy- substltuted substrate 20 havi ng a phosphorus
ester |inkage between the chrom)phore and(%hal n and havi ng 20 the
fornmula: [ern} (B) where z is p-1-an n and q are as defined 15
above. Pref erably men=z=1 and g=0. 2 e invention further '

provi des a corrp05| tion for reactivel y dyeam hydroxy- 25 substituted
organi ¢ pol yneric substrates.conprising an aqueous sol ution corf®ai ni ng ‘at
| east 0.1% by wvei xf W%@%E SYhsbi LW e BHPEANRTAS @61
preferably having preY; RQUE 3 0BB (ABcAbly B afdl heaafilElhd totacad t

t hereof, and a watsmatestylamhmc bfoaillﬂammFlfmwmmehlﬂiCim 1 frp@ dye -’rubal ent of
carbodiinm de &‘S 0 a I’gxe ovides aze aptively dyed hydroxy-substituted su

30 The dye systemg fm hé’%”’éﬁ' | R T B BER AT AT T ca‘fmog m | dI y
al kaline solutions. It is a reactive systemin which the reactive function

is not self-contained in the dye nol ecul e.(O8i ¥ the dye and fibre require-
the presence of a condensation agent for rgagfion, certain dyes such as azo
dyes, where the dye is fornmed by a 35 gr_gpi'nple coupLTng-reaction; can -be
formed via an internmediate on the fabric wiinch 35 can be sel ectively

col our - devel oped in discrete locations to (ﬁépbgkgattern The back- ground
areas can be fixed to expose or deconpose i ning precursgy areas.

The dye systemof the invention is further sinplified in that a Single a
group serves bot h vmte am ﬁqum &'odwbaddl mrngs @ﬁmdpb@md’rdsalﬂ)h@%zeﬂt iall y
reactive coupking?

sinplified synt heSiyse %Ee vé'uﬁ‘é ﬁ%ﬁﬁgﬁ Bf gigﬁmdy gg)éfzdewngecul e

and dyed fabric. Ih&aﬁ)oa%)bﬁtv&fymiwfi ot ubﬁtmutdsdeﬁmkﬂh&us Ek:lcf w&abwel y dyed

fabrics by inmobi hving-the f fA7 Orzem mellrla HE‘% d agwgesr . Thus,
a chronophor ixg gréﬂ NGRS £ threpi ufvglent &“‘i?ﬁ "nlf?r‘ﬁ‘éi i85 Jgpsts e h 365
as a phosphonic, phoqn@ %&m mﬁéalasex&ha;eafon RROSRBAI ih Gc1§@tdjxnzldiyeﬁﬁa§1heve| Y.

dyes cel |l ul ose 450 is\al MfttﬂeMstm oth wlfichathe aenbivel funoricd ds 5w Rl a ent

(CDI). Cyanani de, 1 rnslealesﬁm A ifibrs reapireléhe g ug;g &ﬁ%? |
esterificatigs of sma eaﬁféﬁﬂan"?ﬁe éﬁ%ﬁ%ﬁ%ﬁa ) I >< 3
urea. Thus, wherec lbeSse EONRPIDEI6bed Bldiscrete Iocations to form a pattern. The back- _
ground areas can be fixed to exppse or decompose the remaining precursor areas. The
dye system of the invention is further simplified in that a single group serves both .
as an aqueous solubilizing group and as the potentially reactive coupling site to the -
40- fibre, thus providing a more simplified synthesis and a less complex and more stable 40
' dye molecule and dyed fabric. :
The dye system of the invention results in reactively dyed fabrics by lmmobllxza-
tion of a dye as a cellulose phosphorus ester. o
Thus, a chromophoric grouping (R} linked chemically to a phosphorus acid such '
45 as a phosphonic, phosphenous, phosphinic or phosphoric acid, reactively dyes cellulose 45
(R’OH) with the aid of a carbodiimide condensing agent (CDI}. Cyanamide, which is
a syitable carbodiimide, allows for a4 rapid esterification of phosphorus acids with
alcohols. The by-product, CDIX, is urea. Thus, where R is a cliromophore and -
R’OH is cellulose, a fibre-reacted dye compound is formed with cellulose. This results-



R OHis cellulose, a fibre-reacted dye conmpound is fornmed with cell ul ose.

This results 3 1,411, 306
3 in a substantial and washfast dyeing of cotton and other cellulosic or
=hydroxy—contarm—TTg Ssubstrates. Cel T ulose esters of phosphonic acid dyes

are found to be the nost- stable to heavy-duty al kali ne detergents.
reaction of phosphoni c acid dyes is considered to proceed as foll owd:
The fabric or. fibre systemof the invention proceeds by form ng an agueous
solu- tion of a chronophere or pregg %}rs t hereof |inked chem cally3to a
phosphof us-con-_taining acid. The Sff%d

on generally contains-at-lgast 0.1%

of the dye a Sofitte dependi ng on
he |\m/ensutﬂ’d”q% ﬁ%&/wﬂ‘ ﬂi}%y %&@o@ﬁ&m&gﬁgm%ﬁgﬁﬁsm&d e dye
concentrat i ombles %ggw-@tﬁ yikidine Wetergen®, ﬂ"handlcnomoofmbonmcgh@)'%ﬁd t he
concent r at i offediflergdctg dreerd By Jol9Fst he fabric is believed to be in the range
of 0.01 to 0.5 wei ght peréent [err] .to [egr] nol. percent. The pH of the
sol utiog./is generally 3-4jbut can be varieg from1.5to 9. Lower pHs (i.

bel ow 3% can be provid y—OE&HEI’@i-bﬁDI-ER =-ORIHERERat i on bath of P-5% 15
of an acid which is non-vglatile at the cu ﬁ tenperature and does not cause
undue 15 degradation of e substrate. Such acids include phosphoric

aci ds, al kyl- phmﬁ&m@ﬁaﬁlsﬁmnaﬂdhedh&eﬁﬂm@ﬁe&Myang aihqtsolaptpiears to
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below [esr] . bQ&ﬁliﬁl&Jn{ajﬂmgtsElewﬁﬂbirbeo hxer}praa& |f<mnrm;rmg ancleds at a0

t enperat ur e Ivelitde\arhipg sajts UEMIW prug fide \H?Bthed fromthe
order of secgﬂ GE'EEQ qﬁ;&e low CBncentration
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o e R T e m%&mmﬁﬁ B orros, i o
may be non- V\@M@ﬁ’ed woven, . Kni tte or ot her types I ncluding pile fabr| Cs,

vel vet s 30 cor ded Thelsctive dyee brsted oof b ingption s cavebeaily ghle, to3gbstrates 3Fhe

wat er - sol ubl %%Wé‘ﬁﬂ;gsﬁm @ﬁ%@éﬁ%}g T S e st er
linkage 35 K&y r@}% e pild Vibrkcs wEivee deatﬁesgrate

The agent is opruelssefonnea y a santivad G’Ebb&0| ubl e car bodi i m de such as cyanami de or
~di cyandPani d Th%wil plable) gt fnth dinkgaount $5 of
convent i onal wat Eg’ e’ d%ﬂ%é& & ﬂd‘i FI hg agents such
.as d auber's S e iffregiftin also coRgE Migor 2O v@ntioﬁtﬂ@kdiﬂers may - al so
.be present tives or ass1stant§ such as anti-migrating agmmmﬁheG&y@gs sdltator wettinghe utjlized
e e el 'f;?cﬂ“n‘i%?‘ﬁ%é%?,ﬁgﬁye AL AR BE bt vor =% {ye
and struct ur g, ’@y ;fﬁﬁiq,ﬁg, e, nono-azo,
pol yazo, benzﬁdﬂmé]r @idfio-azply lpslmb,o Bﬁzanﬂmat Ipﬁqaolom@ nmphﬂ:arqmam;,l tiarpt hane or

cyani ne 't ype methan eqrsFY i tyre aip Ffm iny pto_im 45

part watr-s cgfjégfoflﬁ “td t° "&egus mentﬁto t he

-hydr oxyl ﬂﬂﬁna&n dd TR 1&Qf&i'ea\hﬂ1ﬂii1 ¥ aqueous

"sol ubi i zi ng sqjubdliny shasasn;i'nstxe@sorstm Yeom%gﬁ::egm? tﬂ:iaa‘;mnt%lacmnot herf t?lubst ituents
b yes utilizea in € Process o c

that do SE' ot i, n%néﬁkagéktﬁ LN available materials and have been used to direct dye 50

wool and other protemaceous fibres. Suitable dyes are disclosed in Belgian Patent

No. 570,326, UX. Patent No. 455,092 and United States Patent Nos. 2,596,660 and
2,799,701, Analogues of sulphonated dyes can readily be synthesized in the phnsphono

form by substituting the phosphono analogue for the sulphono-containing compound

55 during synthesis. 55

The process of the invention may be readily adapted so that it can be carried

- out in commeraally available machinery used for dyeing or textile printing processes

and for continwous or non-continuous varfations of such processes. The fibrous or

sheet material may be impregnated with the dye-stuff solution and then subjected



solubility characteristics or the dye immbilization esterification
reaction. Many of the' phosphorus-acid-substituted dyes utilized in the
process of the 50 invention are known readily available materials and
have been used to dire ' ; —
Sui t abl-e _dyes are disclosed in Belgian Pat ent NO. 570326, UsK. Patent No.
455,092 /And, United States Patent Nos. 2,596,660 and 2,799;701. Anal ogues of
t dyes can readily be synthesized in the phosphono form by

Ag t he phosphono anal ogue for the sulphono cont ai ni ng- conpound 55
during synﬁhe5|s 1,411,306

55 The process of t ti y. o, It can be.
carried out in qg, il é}J;i{fF&Lg’ Qope %@aggd“eﬁ awﬁé/t%?& z;thqg text\ e
printing pr ocesmtlandnmgamayenm)w oumsl@gmcdrhbldwmnmamatasmm of such

1t
e A R R TR
peral EIC Or Curing. t%ﬂ Cly a

1,411, 306 phec:(phono-substttuted primary agent may be couplédl b0 the Udelldldde | ngw-’*f or
exanple, in a haott bmﬁedjtoquzoacmommeapmmnetentor The |rrpre nation may be

carried out, for exd¥p/swt ergipn. providy ¢ ES?U%“C LRYFon -

cont ai ni ng Phe c@kgv%ﬂ %ﬁ%%ﬁ%ﬁﬂ @F}‘é’;ﬁﬁ 3% so 08

carried out by textThe GuvBitio Wil Gov Bctimeibetee:! whleresa ey |ref¢rerhytdﬂﬁa$lioym§reat| ng

the textile 5  detaileg illiptrative Gxapuplesn Theowardsi filritgn” tahe “Gellesize? e tadmarbndensat i on

agent and thereafter sub-- 5 jecting tét %I’I nt| ng -material to an.el evated .
1A

tenper at ur §sf or Curmgfonowﬁgeexaa{a:ewmtsamé QRRRaN o aumtphtnutﬁsiog@tl ofrry 1§gent
may be coupl ed tYelibdNo.deh pytizelee here- -after coupled to an azo

chr onophor e conp et addad torleq,
further advant a ’]ﬁ@g %‘g‘% %va ozvg °§%‘@@g‘x$ﬁ§% gﬁﬁﬁg at h by
preci pitatiggn ONH@ &atafain o, athe n§ or r bl egand .

can be regenerataepbsibye myonbe ﬁm starc It eson Wi | |- now becone better under st ood

by reference to °8|‘F ¢ |op y¥asels ‘P‘@@l ico € ” wor ds
"Triton" and " éﬁi; pr ‘%??}éﬁg c&”’"@(’%ﬁﬂﬁ‘fde STy m“mce’aﬁﬁ

follow ng exanple illustra Les - t he 'synthesis of a phosphono anal ogue of " 15
Yel |l ow No. 1, a pyrazol onezﬁ + 8.7 grans of 3-pf&phanilic acid and 5.3 ¢

of [err] we added to 1 Oftlfi'éé] dy,,ﬁ,gotto[err] 3.7 g of [6%5r]
in 10 mM of [err] was ad e rown . t, U b, ch-was slowy -
poured with Stll’l’ln'_

onto 21 m of concentrat ed 20" Cl containing 60 g
of ice. The m xt

|th°r é'dmf‘@tﬂ IFF@ thased on U enp Moy positive
response to the g 1 y _ - ‘ﬁ% -on Vogel,
"Practical OrgangGo meﬁternyi 5,0. ﬂ’he 6fth (biakoA i Bee@baiiahi Ch is

i ncor por at 8 herted froi\5.% &f 60 @nthé]aoﬁt@flkmurrmdwsﬁitdqenﬁxmtekdw wase&@t i onso
sequence: 25 and theré was no_ evxdence of precipitation. ‘On addition of 1s0propanol a yellow

25 [err] Coupl i g SF EhRHREEA bich gfer seramiorcand dovins sy rafuum gra Pt i

Pat ent No. 753,771. The so utlon conta| ni ng. the. |nterrred| ate (111) was
added to a solution con- t,';,;wng 12.7 g (1/20 -e) of - .

3- et hyl - 1- (p-sul phophenyl - 2- pyr -5-one a_.fo i sodium acet ate in
100 M of [err]. The pH df. tjhe n fad bed feus- - 30 ted
from5.3 to 7.0 with NaOANAFHEE. stifring forNdAHr'eerf ninut es the pH was
2.0 30 and_there was no evi dence of” preC| pltatlon . On addition of

i sopr opanol”, > a yel lﬁ‘\élf%mgé‘;tﬁggi ﬁ%ﬁ%%m cgs_ggog 38 osbest_)a%r t| on- ald

drying in a -vacuursgyphanii pg to the
foll ow ng react |1eing 1B enlro c@hibentrated HCL 18.0 g (0.05 mole) of the mono-sodzum salt of 8Exanpl e 2
35 -naphthol-3,6-disulfonic acid was suspended ‘in 50 ml of H;O and the pH
40 was’ ad]usted from 2 3 to 7 with NaOH. This so]utwn was added to the. dlazotate o 40
~ form a dark-red solution having'a pH of 2is. _ :
Alkaline coupling was practised -according to. Vogel, supm, p 597. .
“The red solution precipitated ‘on standing and was adjusted to pH 7 with NaOH
40 ml of a 10% NaOH solution was then added and cooled to 5°C. A second prepara- =~
45 tion of diazotate was then added to form a blue solution having 4 pH of 74, After 45
fifteen minutes the pH was adjusted to a pH of 2 with HCI. The dye was. preapltated
with 1sopropanol 10 yxeld 40 grams of black powder havmg the formula

GW




The follow ng exanple illustrates the synthesis of a bis-phosphono bis-azo
dye. 3-phosphanilic acid was diazotized according to the procedure of
Exanple 1 using 13 m of concentrated HG 18.0 g (0.05 nole) of the

- id was suspended
I n 50 m of [err] ,and-the pH 40 was adjusted from2.3 to 7 mr, NaOH.

This sol ution was added to the diazotate to 40 forma dark-red ution
having a pH of 2. 5. Alkaline coupling was practised according ta Mogel,

supr p. 597. The red sol ution itated on standi ng and was. ad] usted
to DSlZWiTh NaCOd 40 nl. of n’lﬂg}'%g@ solution. . d_asnd. cool ed

to [err] A second prepara- 45 Ezamgid en of diazotate was then added to form
a klue solut mae pireasiongyetlowp Eyeadt Efanthle Nivhscused 4 Slyd tobtbrefebricyeeerties t he pH was

adj ust ed tieg ofiewige pogetlureyC1.  The dye i i th |sopr opanol
(o yipLe bt IR R R
y

1, 4171, 306 agent sold under the trade mark Triton X 100 {octyl phenox oﬁg The pyrazol one
yel | Qg\; dy ertefbatibadrp lpH df ZWaSammdf pmtdlpth falgictvere fadded iac 40 m@udr d- ing to the

f ol | owi ng HRoweridried forpfive raimpes 4’1 P el of the
by g0l oML e Etttep o e tra%@gﬂwttaﬁ%@ (25 vei ght

percent) aRéh-ddied Habri©ivast vieh eﬂ@cﬁ etgeﬂmmutee&ftnnagvy tyodierentSaried anthder the trade

mark Tri tohmxromlo tm;t-gried Fﬂt dﬂ’&‘hfﬁbl)c waTh—elmbath had a pH of
0

2.9. Sarrpcky com Eon w1£:l unw: s oure ‘abrics' wi ::# 1101' one %% d then

ovenq4rie P;fl Fyefline sk Gend hat jyas

air-dried oﬁgmamﬁgnttyempeabaﬁzure One sanpl e oltzf11 fabric was cured fof five

m nutes at §m|=gfhi®ﬂbm subjsetedtpeair- datyipgoldst fa jgel shingt it jsappazent f or col our
compar  soieL gg@tte‘ﬁ%‘t&imt:m S g T s shen o
&I ldj 1‘311

ei ghtyg M Nukeesh 27 Yaéid rh;ft‘tﬂre atachy @oned. ghe
air-dried fabrrc was col ourl ess and the oven-dried fabric was cal.our- |ess,
whereas the cured fabric had a ‘ba%r Iem)n yel | ow col our with sone washof f
by conpari soRy, hbdy@xraa%gk 2T tg%ﬁd &a&rfaﬁ&m Rihed for one hour
in 3 % 15 followin efd’c&durew sorre coI our l'ost The final our was a pastel
yel | ow shadertﬁadtHaé! was JpBepared fi the elcbqvpboﬁeqmval@& ote the fabric
subj @&ted® ﬂﬂ"%gf(iﬁg@ﬂ’ﬁfr b? F°“d(¥04° ¥ md’ilm as 2.6. §a§‘1’ par &t that the
dye was nQjr.ds %: colbtﬁ'leg Tﬂe‘é ﬁ aier er linkage of
the fixed vdtyxeasrtse aireﬂbrhtmctms tkarag;eahe kralwme:m ummmce it would be
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Exanmple 1 plus 0.1% Triton X 100. The pH of the bath was 2.9. The bath did

not contain any carbodiimde or equivalent material.
dried for five minutes at [err] and cured for
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[err] ' '
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where R and R’ are as defined in Claim 1.




A copper phthal ocyani ne substituted wi th phosphonic acid and sul fonic acid
groups was prepared by heating an intimate m xture of trianmoni um

4-sul fophthalic acid (11 g), nonopotassi um 4- phosphonopht hal ate (11 g),
urea—(20gJ), cupric cnrortrde 25 grhydrate (3 g), and ammoni um nol ybdat e
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whereRts’dhechromophore,m:sO lor2,misOorl,pis1 orZ,qstor 1,

_ m-+q is not O and mi+2n+p-+g is 3 or 5; and heating the contacted substrate to a

40 temperature of at least 200°F for a time sufficient to form a dyed substrate. 40
- 2. A method according to Claim 1 in which m+2n+p+g=35.

3. ‘A method according to C]ann 2 in which the acid is a phosphonic acid of the

formula:
R——II{’—;-OH
N b
45 and the dyed substrate is a material of the formula: 45
0 .
R-:;—lll’——OR’
but

where R and R’ are as defined in Claim 1.



A copper phthal ocyani ne substituted wi th phosphonic acid and sul fonic acid
groups was prepared by heating an intinmate m xture of trianmmmonium
4-sul fophthalic acid (11 g), nonopotassium 4-phosphonophthal ate (11 g),
urea (20 g), cupric™ — i - ATTITO T
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i s ant hraqui none, phthal ocyani ne, nonoazo, pol yazo, benzanthrone,
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Ofofe

chr omophor e- substlmwslﬁ or an am ne or anmonl um sa
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in any one of the foregoing Exanples. 5 22. A reactively dyed

hydr oxy- substituted organic polymeric substrate when pre- 5 pared by a

met hod "according to any one of Clains 1-13 and 21. For the Applicants, D.
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