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pigment dispersions. Inkjet ink compositions are also disclosed.

2. Description of the Related Art.

[0002] In general, pigments alone are not readily dispersible in liquid vehicles.
A variety of techniques have been developed which can provide stable pigment
dispersions. For example, dispersants can be added to the pigment to improve its
dispersibility in a particular medium. Examples of dispersants for an aqueous
medium include water-soluble polymers and surfactants.

[0003] Colored pigment dispersions have been prepared using dispersants
having a structural unit similar if not identical to the chemical unit of the colored
pigment. For example, GB2356866 discloses a bis-azo compound derived from
diazotized (carboxy/sulfo)-anilines and 1,4-bis(acetoacetamido)phenylenes and their
use in pigment and ink compositions. These materials were found to be particularly
useful in combination with yellow or orange pigments having nearly the identical
structure. GB2356634 descﬁbes very similar mono-azo compounds for the same use.
GB2364322 describes N-(sulfophenyl)-alpha-(2-methoxy-4-nitrophenylazo)
acetacetamides for use with monoazo pigments, particularly yellow pigments.

[0004] These colored pigment dispersants are prepared by the addition of a
diazonium salt (the diazo c omponent) with a c ompound c apable o f r eacting with a

diazonium salt (the azo coupling component). Once prepared, the resulting dispersant



is then added, under specified conditions, to the colored pignment in order
to forma colored pignment dispersion. [00051 O her nethods of controlling
the dispersibility of colored pignments are also known. For exanpl e,
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recrystallization of dispersed pignments. The crystal growh inhibitor is
prepared using a process simlar to the known process for preparing the

pi gnent (fofs fgwaaés@é,, unsir speeified @guditions, & thy cdlozedopigmentsial ardesite Hommaazo

coupl ing agent n al.so be prepared in situ during the preparation of
t he co|oredCQP%H£%§%m§@§%?“9h U S. Patent No. 6,451,103, water soluble

pi gment der [p0p5] ves, Ofhecheibas ¢f @ARMiAg fHerdidpersibslith BF colotedhigiértdardn aci di ¢
functional group or salt, are used to prepare aqueous dispersions of that
speci fic pi gsenfownnkjher ¢xamplesrlatemationali lgaivrtsséapllqat)@@é]lo.wﬂ‘()@@q/%@060| or ed

pi gnents ha | ope i r Qi i j §i ith
rproved pr opgies and BERARAYEGERCENT RV G clftoRRIPOY WBBRH T
5, 851, 280 drssthaltinitg develdped durirgythé p@cess bpiepaitig aodolared)pigineniOand ppsventst O

for_ exanple, attachnment via i azonjumreactjon wherein

pi gnment's i ncl udi , di ; ]
the organi @C@ﬁ@ﬂgat@ of-disperspd Pweatsagféﬁ F‘iXﬁﬁals%PY"% HRDItPLS Prepareg using

sur f ace-modh ok R UBHIRED e 168 Yoo bidpdinghd Blotheft (fortBlinpleaby s, such a

s inks, i nkjet I nks, c oating t oners, i'’cs, rubber and the |ike.
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and inkjet ink conpositions. ) ) L
ink compositions with improved properties, such as dispersibility. For example, U.S.

Patent No. 5,851,280 discloses methods for the attachment of organic groups onto
pigments including, for example, attachment via a diazonium reaction wherein the
organic group is part of the diazonium salt. The resulting surface-modified pigments
can be used in a variety o f applications, such as inks, inkjet inks, c oatings, t oners,
plastics, rubbers, and the like.

[0007] PCT International Publication No. WO 01/51566 describes a method
of making a modified pigment by reacting a first chemical group and a second
chemical group to form a pigment having attached a third chemical group. The first
chemical group includes at least one nucleophile and the second chemical group
includes at least one electrophile, or vice versa. These pigments are used in ink
compositions and, in particular, inkjet ink compositions.

[0008] While these efforts provide modified pigments with improved
properties and, in particular, improved dispersibility, there remains a need for methods

of preparing aqueous colored pigment dispersions and inkjet ink compositions.



WO 2004/ 067643 PCT/ US2004/ 001113 -3 SUMVARY OF THE | NVENTI ON (00091 The
present invention relates to a nethod of preparing an aqueous colored

pi gnent di spersion conprising the step of conbining, in any order, a) a
col ored pi gReGL004MY76N @zo coupler, c) an aromatic am nep~glsshodhAgAt1 21 N9
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pi gnent di spersions and inkjet ink conpositions. [10013] .The net hod of the
present i nveipBiRakle gioups speafiroeanptipations ebstensas sl ag)specifie ropEBatgng rent , b)

an azo coup s 1Rkpmatic amne, d) a diazotizing agent, and e) an
aqueous ned%)ﬁir%e)?aecdz%é% ét)hese conponents will be described in nore detail

bel ow. The [Odflonent sTheaprekeat doventione dusdther anlatesrtdean ankget vinkl econgpoyitionndi t i on
such that an aqueous col ored .pi nt di rsion results. For ex le, th
col or ed comp us?ng 5 a l(i)qu% vglngle,glgsea colorlea %?gmént, and c?% cilspersant hav)l(nagnBee the

formula:

D-N=N-AC,

wherein AC is an azo coupling component and D is a diazo component comprising at
least one ionic group, at least one ionizable group, or a mixture of at least one ionic
group or ionizable group. Preferably the inkjet ink composition is an aqueous inkjet
ink composition.

[0011)] It is to be understood that both the foregoing general description and
the following detailed description are exemplary and explanatory only and are

intended to provide further explanation of the present invention, as claimed.

DETAILED DESCRIPTION OF THE INVENTION

[0012] The present invention relates to methods for preparing aqueous colored
pigment dispersions and inkjet ink compositions.

[0013] The method of the present invention comprises the step of combining
a) a colored pigment, b) an azo coupler, ¢) an aromatic amine, d) a diazotizing agent,
and e) an aqueous medium. PEach of these components will be described in more
detail below. The components can be combined in any order and under any condition

such that an aqueous colored pigment dispersion results. For example, the colored



e -- WD 2004/ 067643 PCT/ US2004/ 001113 -4- pignment and azo coupl er
may be conbined, either dry or in aliquid nedium to forma pretreated
col ored pignment, which is subsequently conbined with the aronmatic am ne and

di azoti zi ng weehlumesii£f erably in an aqueous nmedium Al so r ic am ne
and di azotizing agent may be conbined in a liquid nedi umTCg;rig?@?/g@F% an

aqueous nedium to forma diazoniumsglt. This can then be conbined, in any
order, with the colored pignment and/or azo coupler, or a conbination of the
col ored pignment and azo coupler as described above, to forma col ored
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coupler. The resulting material is then added to_the. col ored pignent to
form the fi mafliudi, §pormiaghazomvgssalty Histag peandwreombined; inany ordenrwith hegrment i s

f dind tly of th loned pigment itself. th i
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salt, fornmed by the reaction of an aronmatic amne and a di azoti zi ng agent,
can be combFeiBRmatians erecalsomnoseblee of a col ored pigment, resulting in the

formation o 0024E0I or egs pdis%ﬁ?s@& Pg?‘é@‘%%éf%r%@h?{rg%‘%%@gf°§%f%§%§%d%lggdt o be an

in situ nmetho f formng a col risrngly, there

i's no inter pighrAc dispérsiohe hewd gpdllpiigvatvdd thet formithod o acdispeisanf, dfitase
material s. For exanple the azo coupler woul d be expected to have a high
affinity fobavipgstaighra chageterisies signlgr odthp polamnt ofthe coletrl Pigmet e TB8se adsor b
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pi gnent s, amdinehmdef dinrotizing agent, erithcanpazgreenpler Fhe¢ rdselting peateriad is theaonpet e
with the az gdcﬁag%) lch(?:rc’oloire[]dt ﬁér];lgr{titg ?or%lnvi thg final dispersion. Thus, the dispersant for the
colored pigment is formed independently of the colored pigment itself. Contrary to
the prior art methods, in a preferred embodiment of the method of the present
invention, it has surprisingly been found that an azo coupler and diazonium salt,
formed by the reaction of an aromatic amine and a diazotizing agent, can be combined
in the presence of a colored pigment, resulting in the formation of a colored pigment
dispersion. This may be considered to be an in situ method of forming a colored
pigment dispersion. Surprisingly, there is no interference of the colored pigment with
the reaction of these materials. For example the azo coupler would be expected to
have a high affinity for the surface of the colored pigment and would therefore adsorb
to the surface, making it unavailable for reaction with a diazonium salt. Alternatively,
diazonium salts have been shown to react with colored pigments, and therefore the
colored pigment might be expected to compete with the azo coupler, interfering with
the reaction. Other potential problems could be anticipated, such as the formation of
unwanted by-products, as well as solubility and pH effects. However, despite these
potential problems, it has been found that the in sifu method of the present invention

can be used to successful prepare stable colored pigment dispersions.



the reaction. O her potential problens could be anticipated, such as the
formation of wunwanted by-products, as well as solubility and pH effects.
However, despite these potential problens, it has been found that the in
situ nmet hod wd dapepiesent i nvention can be used to suc re
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[ 0015] When the col ored pignent and azg coupler are conbined to forma
pretreated col ored pignent, the resulting pretreated col ored pi gnent may be
inether a liquid or a dry form Thus, for exanple, a pretreated col ored
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the azo couBWé?r?bqltdﬁn aquegpp mediv i Méwbmy fhen ey @t&gﬂ?& for&ed during
the p repar gtd . r } | bllgﬁ‘.% i n: hhe
resul ting Cgfég?gg@g{)la}ﬁég 1%% %ﬂg'o%rgirﬁg?eg%eﬁgrggﬁd n nﬂé?gﬁééggiﬁg}nh Thi s
t ype of col dereq opihgmenformemai éren ba cothieined with thearomatic dntineranddiszotiamgn f ound
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[0017] As shab@deraPpSsedchit, 6 @riRARERaDelisied 1 n the nethod of the present

i nvention may be conbi ned undéer any conditions which result in an aqueous

colored pi ¢efda} di sphbraidition, Breedfodored bigmenhmay oopprisenths aae soeplerbi Fad at a
tenperature _between about -10.and abqut degrees C nor referably

bet ween aboSED G M Ha 1o KT 458 rrBen sed AuTeE SararaiRiy FeErRE Jbout o
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ranges has been found to produce aqueous col ored pignment dispersions

ef fici ent|yaphazogaupleni dhiselyps plieclorpd piginent either in the liquid or dry form, has

been found to be particularly useful in the method of the present invention. In this

case, it has been found that the step of adding azo coupler may be optional.

[0017] As stated above, the components used in the method of the present
invention may be combined under any conditions which result in an aqueous colored
pigment dispersion. Preferably, the components are combined at a temperature
between about -10 and about 50 degrees C, more preferably between about 0 and
about 25 degrees C, and most preferably between about 0 and about 10 degrees C.
Combining the components within these temperature ranges has been found to
produce aqueous colored pigment dispersions efficiently and with minimal side
products.

[0018] It is also preferred that the components are combined under mixing
conditions in which shear or a grinding action is also applied to the mixture. This
applied shear or grinding action helps to ensure that the components are intimately
mixed. A variety of types of equipment known in the art may be used, including, but
not limited to, horizontal media mills, vertical media mills such as attritors, ball mills,
hammer mills, pin disk mills, fluid energy mills, jet mills, fluid jet mills, impingement
Jjet mills, rotor-stators, pelletizers, homogenizers, sonicators, cavitators, and the like.

The same vessel may also be used throughout the method of the present invention.



[0018] It is also preferred that the conmponents are conbi ned under m xi ng
conditions in which shear or a grinding action is also applied to the

m xture. This applied shear or grinding action helps to ensure that the
conponents awe0niossai ely mxed. A variety of types of i ﬁ wn in
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mlls, fluid energy mlls, jet mlls, fluid jet mlls, inpingenment jet
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the like. Tém9pame V'Eﬁé&iloﬂé&?i@ifm)u&ﬂ it §RAnéths O BOINe Wreseheinh@itibAehayf t he
present inventjon. WO 2004/067643 PCT/ US2004/001113 -6 [0019] The col ored

pi gnent  use®¢ phosem Bomet Wisle remgetod sopyeniianat cqlerpd pigmentsrekhe celoredpig@entt r om a

wi de range ' ol.nrl e [ T. [ an be

Bl e, bl ack hFEMEE e Rondicbah ol HERG ol gl AR B S S" O

yel | ow, as aswrkll agmixtinet tHepd {1t Mixtaes of pgiients @syallsofbegisedt Suitible dddsse3 be used.
Sui t abl e cl agses .of col or_e%ifgmants i ncl ude, for exanple, disazos,
monoazos, aRé CHetedRigpENts includs. foj srkpgnle. FIHOPURPRRIZES: ARY hEWEsYER 29 sazo

condensat i et ing §a0188PR Rl SrfensaPERARAEY SafitgRA 08 Of az0

yel | ows i ncl'ude ow 1, Pignent Ye i gme Yel ow 12,
Pi gnent Yel Repredhtative gramples/ef bzovyelldws Rictpde Plignyait Yellod 7], Pighenrdfdlowel | ow 65,

Pi t Yell 73, P Yel | 4. Pi t | 151 Pi t
Vel I ow 126, RUSFELCRPIRT Ve Hean woyr T Seme Y el 44 BemgnE Piaan R
170 i grenidingy 488w Rso PitinRS418 73, PRIV ot 7338ignizhovemin sl 269,
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Cor por at { on Kbl EBhoR s, Pt Rt a5Rofghal R AR PRt RRTAE peq i 1
t he Col our M?@m (Szraﬂgeedb,tbﬁ@m%h@t VaRfek etsy @ucl@tﬁ%rﬁerﬁ@@r&@bﬁhfe&éélﬁn 1982) .

[0020] The col ored pignent can have a wi de range of BET surface areas, as
measur ed by awdilaplsgareithers pevpder on presh gakichiorm fienme 2 numiier of seuregs ivelugingt i cl e
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size in order pfepar e .
of other suitable colored pigments are described in the Colour Index, 3rd edition (The

Society of Dyers and Colourists, 1982).

[0020] The colored pigment can have a wide range of BET surface areas, as
measured by nitrogen adsorption, and therefore, a wide range of particle sizes. It is
preferred to have a colored pigment having a small particle size in order to prepare
colored pigment dispersions having desirable overall properties, such as stability. If
the preferred smaller particle size (and therefore higher surface area) colored pigment
is not readily available, it is well recognized by those skilled in the art that the colored
pigment may be subjected to conventional size comminution or reduction techniques,
such as ball or jet milling, to reduce the pigment to the desired particle size prior to
use in the method described herein.

[0021] The azo coupler used in the method of the present invention is a
material capable of reacting to form an azo compound. The reaction of azo couplers
are well known in the art. In general, an azo coupler reacts with a diazonium reagent
to form an azo compound, which is a material having an —N=N- functionality.
Examples of azo couplers that may be used in the method of the present invention

include, but are not limited to, 1,3-dicarbonyl compounds such as acetoacetamides,



col ored pignent dispersions having desirable overall properties, such as
stability. If the preferred smaller particle size (and therefore higher
surface area) colored pignent is not readily available, it is well
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subj ected to conventional size comm nution or reduction P&t ni-ques,” such as
ball or jet mlling, to reduce the pignent to the desired particle size
prior to wuse in the nethod described hér ei n. [ 0021] The azo coupler used in
the nethod of the present invention is a nmaterial capable of reacting to
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In particular, 1t 1s err e azo coup ruc 'y simlar
or identi calazd couplee, amdang assptieted veetiort mrogucesrasudting®ora chomettlopdeporbdd. I n thi s
way, the azo coupler, and any. associated reaction products resulting from
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pi gment - and gy sBRNETAE HeCdRrE pienfBRE, Go Trb AL S cdlbrel e UigefitbnP grreNt
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a disazo or monoazo pigment also comprising an acetoacetamide group. Examples

include, but are not limited to, yellow pigments such as Pigment Yellow 74, Pigment
Yellow 65, and Pigment Yellow 73.

[0024] The azo coupler may also comprise a hydroxypyridone group. For
example, the azo coupler may be a hydroxypyridone having the general structure:

HO N 0]

wherein R is a hydrogen, a substituted or unsubstituted, saturated or unsaturated alkyl
group, a substituted or unsubstituted aromatic group, or a substituted or unsubstituted
heteroaromatic group. Preferably R is H, a methyl group, or an ethyl group. This type
of azo coupler is preferably used with a disazo or monoazo pigment also comprising
an hydroxypyridone group. Examples include, but are not limited to, yellow or orange

pigments Pigment Yellow 201 and Disperse Yellow 241.



Yel | ow 65, and Pignment Yellow 73. [0024] The azo coupler may al so conprise a
hydr oxypyri done group. For exanple, the azo coupler may be a
hydr oxypyri done havi ng the general structure: CN HO ANO wherein Ris a

hydr ogen, a ed or unsubstituted, saturated or u | kyl
group, a subs ?’%@9 or unsubstituted aromatic group, orpgﬁgtgj%)g{/@?ﬂ?ed or

unsubstituted heteroaromatic group. Pr@f erably Ris H, a nethyl group, or
an ethyl group. This type of azo coupl®r is preferably used with a disazo
or nonoazo pignent also conprising an hydroxypyridone group. Exanples

i ncl ude, but not K.mje I .Of e Pl Pigme Yel | ow
201 and’ 0 splE Vel | ‘gt\}\%}&&% E%gﬁ;sg\g‘?’%hﬁ%ﬁg *%ﬁu%mﬁﬁeﬁmgﬂ' g ‘fr0025] The
azo coupl er exayplal the azeoRiplaansy by sl daxvatiopbf Dalyepeyibhtplend8carboxalep! e, the

azo coupler nay be a_derivative of 2- hagr oxynapht hal ene- 3- carboxylic acid.
Exanpl es i n@FiddExampdrssingludle amides af 3xhyRropmanaibalsac-3-cathopyiaadi¢s udias such a s

napht hol AS, t ol 1 -6k, | S%@ htkol AS-LC,
napht hol AS) nap ’tnﬁléﬁﬁh ﬁg‘%@ﬁ) Hm%a%%%@aﬁg%t%l Eb&x%%rﬁﬁa(g’ht hol AS-
D, and naphthplthod@\S-BR, ndjtitisol tASSBOphaphthol AStRS,amphtholpA §4G, alaphtheisssk wi t h

napht hol - AS, pi gnent ' al so.comprise a hydro ht hal ene gr.oup.

Exgrrpl es in ,%a&pap%l%—@%oﬁsiw%@"&zo P%{plqréﬁl?re?%@r}gﬁ?%ﬁ With ng‘f ‘ppi gment s
such as Pi g'ﬁg‘f)igg%ﬁ'ts%ﬁch afsh Qﬂﬁﬁﬁse@ﬂy% iteHIERL g E38mplEd GRRAE, Red 269,

Q]
Pi gmrent Orange and Pignment Violet 25. T0026] An "aromatic amne is also
used in the butateowt dinitedetop red empgentavarititlohpigmenisfsuclabs PigmeanbRad dddt i ¢ ami ne

conprises at,.l ea ne,d Qi ¢ group .| east,, an ipni zable grqup r a
m xt ure of ;Ptlgqleég;iéaoﬁgei ?&W@gﬁe@ugé?ﬂ@%%ﬁs&% égrpgﬁi é%gee%’g p. An
i oni ¢ group pigmét Vielet 2B0i oni ¢ or cationic and is associated with a
counterion. of the opposite charge includi % morganl C or organic c

ount eri ons d0@36]a s NAm-arormatic anjipe-is algoipsed Mpthemethod 10 the pregegt invedton: | 1 SO3,

RG@ , O fPrefgrggly,C'the Ya%ef‘x{a%c I:{aunine comprises at least one ionic group, at least one

ionizable group, or a mixture of at least one ionic group and at least one ionizable:
group. An ionic group is either anionic or cationic and is associated with a counterion.
of the opposite charge including inorganic or organic c ounterions such as Na*, K*,
Li*, NH,", NR';" acetate, NO3, SO4%, R'SOy, R'OSOy, OH, and CI, where R'
represents hydrogen or an organic group such as a substituted or unsubstituted aryl
and/or alkyl group. A nionizable groupis one thatis capable of forming an ionic
group in the medium of use. Anionizable groups form anions and cationizable groups
form cations. Organic ionic groups include those described in U.S. Patent No.
5,698,016, the description of which is fully incorporated herein by reference.

[0027] The ionic or ionizable group may be an anionic or anionizable group.
Anionic groups are negatively charged ionic groups that may be generated from
groups having ionizable substituents that can form anions (anionizable groups), such
as acidic substituents. They may also be the anion in the salts of ionizable

substituents. ~Representative examples of anionic groups include —-COO’, -SO;,
-050;’, -HPO,, —OPO3'2, and -PO3'2. Representative examples of anionizable groups
include ~COOH, -SO,H, -PO,H,, -R'SH, -R'OH, and -SO,NHCOR', where R'
represents hydrogen or an organic group such as a substituted or unsubstituted aryl

and/or alkyl group. Preferably the aromatic amine comprises at least one sulfonic acid

group, carboxylic acid group, or salts thereof.



represents hydrogen or an organic group such as a substituted or

unsubstituted aryl and/or alkyl group. An ionizable group is one that is

capable of forming anionic group in the nmedium of use. Anionizable groups

f orm ani ons ni zabl e groups formcations. O ganj ups

i ncl ude thoggpgkscrl ed in US. Patent No. 5,698,016, t€”H§§%@P%??on of

which is fully incorporated herein by rgference. [0027] The ionic or

i oni zabl e group nay be an ani onic or anionizable group. Anionic groups are

negatively charged ionic groups that nay be generated from groups having

ioni zable s htuent By ( i,Z ch as
ni - ﬂlﬁ%ﬂlnt o iﬁ& hétic %§Q?IISI%!BE’1€ tﬁ‘}’ A% B0, lﬁbﬁc er ?ﬁlzab?c“

aci di ¢ subs ey may a |on I'n t salts of 10onizable
subst i t uent grougepCatienit aroups are(qmltmaiy (nhargard orgamcglbmapgoupsctmdmaym , -SO8
, -0SG3 , -HPO3 Representati ve ex | es_ of

i oni 2abi & SSRGS FOPCHAle SBEHENS Gean TnSHons (oelppizabfe Epypek heh

( SOZNHOOR |, SténafRd ackiR &K UIRIER 2] affhe@ bAIHeHabOMR BUEAS 2
substit ut ed \g‘lib unsaubstl tuted aryl 151 orma?{[ky egro p. Igr eralgl y the
aronmati ¢ anmimelictofpm segonitm graps -NREH SuvHeomR Gepresent angurgems; growgy swolxyd i ¢ aci d

group, or salts thereof. WO 2004/ 067643 PCT/ US2004/ 001113 -9 [0028] The
ionic or iorfl wmt@te@roé@psubatyu@ﬂml wad/ar alkyl grave:  &etienie issmips ayealsogbeoup.

generat od 1 TERTYah L BEPL oL cfiORAER, TERRRG WARC JRRHRY bRBCRRY 00 o

groups), suddoupaS-KR g*f)oaaﬂt @ﬂtmmrﬁphospﬁﬂﬂummb G{—Plamylﬂm R sepresgnitnes may
be protonated in aci media to form anmoni um groups NR 2H+, where R
repr esent arhydrogem Dr:algoxgapicgmup sash asa sublstituted or etdstdxstimt@lﬁnﬁtand:{wt elkyhr yl

and/ or al kyl group. ionic ups.may al.so ositively charged, organic
TN . gr oup s dhisFaRy, RS Grediats arisid wna%@ﬁ?ﬁﬁﬁp GBI Syl

quat ernary Qﬁ&m%%tghggmﬂﬁ EnBbniufeéup represents hydrogen or an
organi c group such as a substituted or unsubstltut ed aryl and/or al kyl
group. P ref[@OZ‘:ﬂ}I Y, tﬂ'daeaarmmq @nmmeymllgeslbatltut@amthmm emineee gr oup or
a salt ther

ot o ot ot erdins Falpfl e AREGRLBoNp PR i HeGiR ik B0 5 R

OR", COR", COOR", OCOR", carboxylates, halogens, CN, NR"2, SO3H, sulfonates,

sulfates, NR"(COR"), CONR"Z, NOZ, P03H2, phosphonates, phosphates, N=NR",
SOR", NSO,R", wherein R", which can be the same or different, is independently
hydrogen, b ranched or unbranched C 1"C20 substituted or unsubstituted, saturated or

unsaturated hydrocarbons, e.g., alkyl, alkenyl, alkynyl, substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl, substituted or unsubstituted alkaryl, or
substituted or unsubstituted aralkyl. Preferably the aromatic amine is p-aminobenzoic
acid or sulfanilic acid.

[0030] A diazotizing agent is also combined in the method of the present
invention. A diazotizing agent is any reagent that reacts with an amine group to form
a diazonium salt. Examples include nitrous acid and nitrite salts. Preferably, the’
diazotizing agent is a salt having a nitrite counterion such as sodium nitrite, potassium |
nitrite, or calcium nitrite. The diazotizing agent may also be the aromatic amine
comprising a cationic group, such as a quaternary ammonium group, in which the
counterion of the quaternary ammonium group is a nitrite.

[0031] The aqueous medium used in the method of the present inventionis

any medium containing water. Thus, the aqueous medium can be, for example, water



functional groups. Exanples of functional groups include, but are not
limted to, R, OR', COR', COOR', OCOR', carboxylates, halogens, CN, NR'2,
SBH, sulfonates, sulfates, NR'(COR'), CONR'2, N2, PO3H2, phosphonat es,
phosphat es, . ON NSO2R', wherein R', which can b r

di fferent, iws‘\)_-:ﬁn%ggggﬁdently hydr ogen, b ranched or u nbrsg?lc %039@%9?@0
substituted or unsubstituted, saturat e @r unsaturat ed hydrocarbons, e.g.,
al kyl, al kenyl, alkynyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted al karyl, or

substi tut ed QrmuhsuPSst Wwhidh f5th AfAdiatscibRr SivehR Rhih h181cBRANRPrFerdbly e | S

p- am nobenzoic acid or sulfanilic acid. [0030] A diazotizing agént is also
conbi ned i n agheouserehist Bfwithe Bheseueous medient imap belangi gt bt is prgfeaapdnt i s any
reagent that reacts wWth an am ro o.form a di,.azoni u al.t . Exanpl es
el ude it U abig seidimay prrrey B fidRa b e Bhdions et e 3f i, agen
is a salt hagwiH #uBbisthéBugounterion such as sodiumnitrite, potassium
nitrite, or calciumnitrite. The diazotizing agent may al so be the aronmatic
am ne conpriP832lg a cdtheemaynigodigech sengprngst m ay batveried ity orterrbm obieinga oup, in
which the counterion of. the quaternar nmonk Um gr.oup.i s nitrite., [0031]
The  aqueous Tbar pedRabimpernd bRuR Bae PR, PREREer ahi i ist 85,

medi um cont aizBicagpleRiseireferdbliSaboih ©.08.0 0% worepebiferablg aBolren. 1504, aad angat e, wat er
WD 2004/ 067643 PCT/ US2004/ 001113 -10 or mixtures of water with water

ni sci bl e solRreigablysahont ks %abasedhon the tpiabweighibeicolered piggngabuEhe anount of j s

ter. Th o edi i i di c.. Thus,
hci 0 my pr ePUREHTaTRE s R BBy BB Mabll AL o SoPRELE AR en Bk dnd TS
pH aqueous nagbunt f § 2S@]plekhePraferablynths aforhiatizaaiine Gspssdenyt tovalouba 508 i ed in

order to obtain a colored pignent dispersion having desirable overall
properties. Melgsexcesse Hielipotiging agend iprsisrably nsed 3t Hreesams| olahyueun as5- 109

more pref er?tﬁ% %ér(gllgd%t ln%i‘ g%n%ﬂgﬁéoloﬁﬁﬁi%&?gg gﬂzlPé?hﬁly Inowpe based, on the

total weigh lore anoun matic amne 1S génerally
gr eat er t hanmare pecferablytabowtrie2(96) aad neguprefetabit aboaisk-G%«dy wéight based on the

total weight of colored pigment dispersion.

[0033] In a preferred embodiment of the method of the present invention, the
. azo coupler, aromatic amine, and diazotizing agent react to form a dispersant having
the general formula:
D-N=N-AC,

wherein AC is an azo coupling component and D is a diazo component comprising at
least one ionic group, at least one ionizable group, or a mixture of at least one ionic
group or ionizable group. The ionic or ionizable groups may be any of those
described above for the aromatic amine. The group D may be further substituted with
the same groups described for the aromatic amine above. The group AC may
comprise the same groups as described above for the azo coupler. Thus, for example,
the group AC may comprise an acetoacetamide group, an hydroxypyridone group, a
pyrazolone group, or an hydroxynaphthalene group, as described above.

[0034] The colored pigment dispersions prepared by the method of the present
invention may be purified by washing, such as by filtration, centrifugation, or a
combination of the two methods, to remove unreacted raw materials, byproduct salts

and o ther reaction impurities. T he products may also be isolated, for example, by



anount o f a zo coupler. Preferably the aromatic amne is used up to about a
50% nol ar excess. The diazotizing agent is preferably used at the sane

nol ar anobunt as the aronmatic am ne. The anount of colored pignent is
preferably MWos/Sk7ei300% nore preferably about 1-20% gRgu8Reted]isf erably
about 1-5% g‘gpv\ef/g t43based on the total weight of colored plgggrreor?t !

di spersion. [0033] In a preferred enbo_dlilrrent of the nethod of the present
invention, the azo coupler, aromatic am ne, and di azoti zing agent react to
forma dispersant having the general fornula: D-N=N-AC, wherein ACis an
azo coupl i NGygRERRRLRT ARfhdlebvoftabhRaRAME REe CATPEIN eiftique fASL_one
i oni ¢ group, va east on‘g}d?or?%zggl cei”ygroilljp, or r’ﬁxt te o a%}ﬂ]lﬁ%lgst one

i oni ¢ gr ouphese skillad #athe ert.gr oup. The ionic or ionizable groups may be any of

those descr] above for the . aromatic amne. The gro D .pe further
subst i tuted B ¢ he s feloliGugueR chwrisan ey alorhe BT SR b hbove.
The group AGefBYe iRl Sfdt SiferS AR sHIbM BRe ADedES WhidheehrABONEisf ¥ thdre azo

coupler. Thus, for exanple, the group AC may conprise an acetoacetam de
group, an hydispersiqmyasi adssdt off theipanafactpyingprobesne Fgr enample theadispersion can

hydr oxynapht hal e rou as _descr.i above. 034] The .col or e@ i gment

di spersi ons rpé‘ﬁlrél‘,%é% Bﬁ?we%ﬁgsareg&%eﬁgec&seg\gc%as 4%% iBR e’Bglgpuri fied
by washing, asétedticdmiay. Knotwhatd@ues 6Ntlirafiliaadd/@afilt@fioR usif® dthédabra@n of the
two nmet hods, to renove unreacted raw materials, byproduct salts and other
reaction i npuidon ¢xsBangy may b useskio puEfythg disgpasgonand reploxe @ gubstaptialamaipt e, by WO
2004/ 067643 1 LCT/. / - a i Qr i recovered by
filtration an rlyllﬁﬁggééllg %’é&%%%é% e?ﬁ’n‘?"%g@ %ghm\gﬁggec@?%%éé%ﬁnﬁ{?%e art.

[ 0035] The cdoodcedr ipi therpitificdtisDpioddse RhefeBy ti! danteBomsthatl fofil aiartcdfaksi fied to
remove inpurities and other undesirable free species which can co-exist in

the disper Jpehified HemeRfy age &F‘C}taﬁée@réﬁuﬁ‘&?fiwqdng"iﬂ? 0@@%?“?30?0.“@?9&'9%‘4 e, the
di spersi on (Z‘(g{é(lzugg%{ g.:éf,'oafrrﬁp%ﬂ)hﬁlﬁ LRGN iz ARk 88h eehahf L ReiRGRs Gich gHCh as

unreacted a
ultrafiltration, reverse osmosis, ion exchange columns and the like. Particular

examples of counterions that can be exchanged include, but are not limited to, Na®,
K', Li", NH,", Ca®", Mg”, CI', NO,", NO,, acetate, and Br.
[0036] The colored pigment dispersions can be formed with a minimum of
additional components (additives and/or cosolvents) and processing steps. However,
additives such as surfactants and cosolvents may also be included.
[0037] The colored pigment dispersions prepared by the method of the present
invention may be useful in a variety of applications, including, but not limited to inks,
coatings, plastics, paper, textiles, and rubber products. In particular, the colored
pigment dispersions have surprisingly been found to be effective inkjet ink
compositions.
[0038] Therefore, the present invention also relates to an inkjet ink
composition comprising a) a liquid vehicle, b) a colored pigment, and c) a dispersant
having the formula:

D-N=N-AC,

wherein AC is an azo coupling component and D is a diazo component comprising at

least one ionic group, at least one ionizable group, or a mixture of at least one ionic



aromatic am ne. Known techniques of ultrafiltration/diafiltration using a
menbrane or ion exchange may be used to purify the dispersion and renove a
substantial armount of free ionic and unwanted species. An optional exchange
of counteri y also occur in the purification eby the
counterions%ﬂigﬁbﬁg?ﬁ?a part of the nodified pignent argégggﬁgﬁﬁgﬁgor
substituted with alternative counterio (i ncluding, e.g., anphiphilic
ions) utilizing known ion exchange techrfiques such as wultrafiltration,
reverse osnosis, ion exchange colums and the like. Particular exanples of

(e N, G0 NG SR g AT and Lol e Bhe b Rl Coi o1 e

pi gnent di spboed.ons can be formed with a mninum of additional conponents

(additives agn r cosqQlvents) and processing, steps., However, . —addi,tives such
as surfact aﬁpgﬁ nd codbigFtls 2pdpkiss E)%nl?"%ﬁpﬂd‘"é’&?lStF 35| Velrle, g ed

pi gment di spgr&ioRas B @R EshdPY cbBRneidRoL Qhéé Bﬁgmgn}«ddhmé@%mp may be

useful in a variety of applications, includin t” no imted to 1nks,

coatings, plcastlvads cpmberincorpataielein, omlad to wdjvet ther odutt sttainnthpadesirgul ar, t he

I d pi L di i isingly b f d tq. be ef ti
Coii et ink TECHBORET dngeh o 38 o BRER T R i AR Of A oo
relates to gfedeRkin®dntion ks anCRIBASIVERIER, £RINRE iﬁi&&kﬂ%n@oéiﬁ&@iﬂh&@f&&é& b) a
colored pignent, and c) a dispersant having the fornula: D-N=N-AC, wherein

AC is an azcdquews|inkiet igl eponesiionantharqueous hickocandyepiba same @odpscribéthg at

| east one ionic grou t. | east ,ope 1 oni zabl oup, O a mxture of at

| east one i oaf?f“(’:e %glfgﬂhf/%dléeilgﬁ °$&¢9rﬁl§i’6‘éi‘1€o°rﬁ°f plgg’f’it_ dg’ﬁsfpgﬁsborbr i oni zabl e
group. The gqosdps AC amd chlordDidrhitsSide® indthie M&¥e@irﬂi%%ﬁ{pb§lﬂéns GHIRY/ FreschP039] I'n
general, an inkjet ink conposition consists of a vehicle, which functions

as a carri erinventign aredb¢ sames were desgribed aigee avd apd pyatent in andaraunt effecting/ or
to provide the desired image quality (for example, optical density) without

detrimentally affecting the performance of the inkjet ink. For example, typically the
colored pigment will be present in an amount ranging from about 0.1% to about 20%
based on the weight of the ink. Mixtures of pigments may also be used. In addition, it
is also within the bounds of the present invention to use a formulation containing a
modified pigment product as described in, for example, U.S. Patent Nos. 5,630,868,
5,803,959, 5,837,045, and 5,922,118, all incorporated in their entirety by reference.
[0041] The inkjet ink compositions of the present invention can be formed
with a minimum of additional components (additives and/or cosolvents) and
processing steps. However, suitable additives may also be incorporated into these
inkjet ink compositions to impart a number of desired properties while maintaining
the stability of the compositions. For example, surfactants may be added to further
enhance the colloidal stability of the composition. Other additives are well known in
the art and include humectants, biocides, binders, drying accelerators, penetrants, and
the like. The amount of a particular additive will vary depending on a variety of
factors but are generally present in an amount ranging between 0% and 40%.

[0042] Additionally, the inkjet ink compositions of the present invention may
further incorporate dyes to modify color balance and adjust optical density. Such dyes
include food dyes, FD&C dyes, acid dyes, direct dyes, reactive dyes, derivatives of



cosol vents can be incorporated in order to adjust the ink to attain the
desired performance. Preferably, the liquid vehicle for the inkjet ink
conpositions of the present invention is an aqueous vehicle, and the inkjet
i nk conposi @hoksskier efore an aqueous inkjet ink conpegiikfisoolg aqueous
vehicle can be the sane as described above in relation to the nmethod of
preparing the col ored pignent dispersion_ [0040] The col ored pignents used
in the inkjet ink conpositions of the present invention are the sane as
wer e described above and are present in an anmount effective to provide the
desired i ma e i EXaaPk I Hﬁ’(ﬂﬁ ;%)ﬁn i d pmental |y
af fecting t%gltper %@rﬁ%%@gﬁ%‘? thél?oélf((%g% b(lﬁﬁkr Forb‘gxan\g:&g,ﬁg%%v&s’cﬁjﬁ{whe

col or ed pi gnsahs, awinhdnitne sgitsepeassiuimsalts) lishromrsalts, ambthadiké.r om about 0. 1% to

about 20% b on t i ght of the ink. M xtur f pi nt , al so be
useg. In add@ﬁ?ﬁn, itq‘?ﬁeg%ag"ﬁi}lt\ma? r?“lipﬁ@d%&ﬁﬂgw@?’d?‘ﬂg%%gﬁ’gﬁ%’ﬁ@nt;Son to
use a for nulﬁ%fefgwéﬁte;s@émdﬁ% the Bl dl deSétibRd GPRRL THuS disrefeed d@sikdd oed i n,

a

for exanple, US. tent Nos. 5,630,868, 5,803,959, 5,837,045, and
5,922,118, aleparing dhip disperaant isforchmbmeantake equplesyanraspmplihasine cpOPOUSING The

e SRR AR g B SRSRE O R il

processi ng sérdpsizabtiopevs;fand 8 didzatdiigg agteli fnivi@gudbay niklifuen Rethé predneebpd ed into
these inkjet ink conpositions to inpart a nunber of desired properties

whi | e nai nt a%akered pigmeat. sHawever. Brios ertimetheds b derming e dispsrsartanaylso be
surfactants d h C i.dal. il of the
conpositi on.&ge{'hgﬁmgig‘dlﬁftalzélng@%rget’ @ekpffagg%n%fﬁi&t eMa%c’ﬂ%%% I nc %déitex

hunect ant s, dikasizihgSageht, ©ake bs ,cothbitied gvidic el £oadonpkr todomi tlantispsetsant, t he

| i ke. The anpbunt of a ﬁarti cul ar, aﬁ%it' ve Wi Il vary dependi on a variety

. d
of factors Wichguethgahesombiped;widh gsico W%g%%%fom%ﬂ?ﬂahg $HIER M2 % and
40% 0042 i T t i et .. . it
[ ] &nguﬁsrfgs;@}l Yeen! Bind iRt udeft lﬁ%ﬂngggfef i SorRpost .pfrﬁéggs adj ust

invention may f I ncorporate dyes to y col or” bal ance a

opti cal densédupler,Saroinatity erninej dpkzoltng egeit, dynd saquédd&Gnelliam, araas dlestyibsd di r ect
dyes, reactiyve dyes, derivatives of WO 2004/ 067643 PCT[ US2004/ 001113 -13
pht hal ocyani #V&ul f oni ¢ aci ds, including copper phthal ocyani ne derivati ves,

sodi um [0044] Preferred e xamples o f dispersants h aving the formula shown include

those in which the group AC comprises an acetoacetamide group, an hydroxypyridone
group, a pyrazolone group, or an hydroxynaphthalene group. Thus, for example, a

preferred dispersant has the formula:

(Dn

NG N
@\ ' ©
7 N==N
O
NH
\

Ar

wherein n is an integer from 1-5, I is an ionic group or an ionizable group, and Ar is a
substituted or unsubstituted aromatic group. This type of dispersant has been found to
be particularly useful in an inkjet ink composition comprising a colored pigment also
comprising an acetoacetamide group, such as those described above. Another

preferred dispersant has the formula:



salts, ammnium salts, potassiumsalts, lithiumsalts, and the |ike. [0043]
The di spersant may be prepared by any nethod known in the art, but is
preferably prepared using the nethod descri bed above. Thus, a preferred
nethod for .prepari-ng this dispersant is to conbine an aF@n%Q%Rb&ﬁnsa“
aromatic amne conprising at |east one ionic group, at |east one 1o0nizable
group, or a mxture of at |east one ionjic or ionizable group, and a

di azoti zing agent in an aqueous nediumin the presence of a colored

pi gmrent. However, prior art nmethods of form ng the dispersant may al so be
used. T hus, a diazoniumsalt, forned by the reaction of an aromatic am ne
and a diazotizing agent, can be conbined with the azo coupler to formthe
di spsersant, which can then(lge conbined with the colored pignent to forma

i nkj et ink conposition. The a
and aqueous nedium are as desqri above.
i spersants having the formul a )
conpri ses an acetoacetani de group, an hy
group, or an hydroxynapht hal ene group. Thus, f
di spersant has the formula: (On. O N=N O N{ Ar erein n is an integer
from1-5, 1 is an ionic group or an ioni zabft group; and Ar is a
substituted or unsubstituted aromatic group. This type of dispersant has
been found { Qnerfif FOR(HyRHEAE ubSAEI of thsBbritibld, Shtulalls & QRAGldl Alkyl
conprising a colored prgnent also conprising an acetoacetam de group, such
as t hose desgiihadubdtibved orAnsulistitutedaremetic grduplios peubsiruted asunshbstitgedul a: WO

20047067643 1'1::: er%al%c?r%gt?c‘lérggpl, 1&%&?’ n and I are as described above. This type of dispersant has

tic/am ne, diazotizing agent,
Preferred exanples o f d
L0 yhich the group AC
group, a pyrazol one
gxanple, a preferred

been found to be particularly useful in an inkjet ink composition comprising a colored
pigment also comprising a hydroxypyridone group, such as those described above.

Yet another preferred dispersant has the formula:

(n Q
X\

wherein n, I, and Ar are as described above. This type of dispersant has been found to
be particularly useful in inkjet ink compositions comprising a colored pigment also
comprising a hydroxynaphthalene group, such as those described above. Other
combinations of pigments and dispersants will be known to those skilled in the art
based on the disclosure herein.

[0045] The inkjet ink compositions can be purified and/or classified using
methods such as those described above for the colored pigment dispersions described
above. In this way, unwanted impurities or undesirable large particles can be removed

to produce an inkjet ink with good overall properties.



-14- (I)n\ - CN / NN\ O N HO R wherein R is a hydrogen, a substituted
or unsubstituted, saturated or unsaturated al kyl group, a substituted or
unsubstituted aromatic group, or a substituted or unsubstituted
heteroaronag&fmﬁ%&ygm and n and | are as descri bed abovepeﬂ@&%w&%?ﬁsof

di spersant has een found to be particularly useful in an 1nkjet 1nk
conposition conprising a colored pignepd_ al so conprising a hydroxypyridone
group, such as those descri bed above. et another preferred di spersant has
the formula: HONH \Ar N=N wherein n, |, and Ar are as descri bed above.
Thi's type of jodhgPer SamieNGisdehydnibh duillo be DB blaAHiba Sy S Bitdwihg) | ki €t
i nk conpositions conprisihg a colored pignment also conprising a

hydr oxynapht ¢xainptee wiprahiaps intandéd detontyssxenipkgrinipetireabove. Ot her  conbi nati ons
of pignents and dispersants will be known to those skilled in the art based
on the disclosure herein. [0045] The inkjet ink conpositions can be purified
and/ or classified using nethods sugxsaapifgse descri bed above for the

col ored pignment dispersions descri béd above. In this way, unwanted
inmpurities or undesirable | arge particles can be renoved to produce an

i nkj et ink -Y£5 gpd overall properties. WO 2004/ 067643 PCT/ US2004/ 001113
-15 10046] é—ﬂgesent invention wll be further -clarified by the foll ow ng

exanpl es whi @b4Ar e i nterut@dktdter Kigh SehymBxe(Silvarsyn LIRDA)WA. fitleANVRLES

liter stainless steel beaker and was immersed in an ice bath. Approximately 75 g of

Pigment Yellow 74 and 1000 g of water were placed into the beaker and the mixture
was homogenized for 15 min at 7,200 rpm. To this was added a solution of 2.07 g
(0.01 mol) of acetoacet-o-anisidide in 20 mL of isopropanol, and the mixture was
stirred for an additional 15 minutes.

[0048] In a separate vessel, 4.35 g (0.025 mol) of sulfanilic acid were mixed
with 30 ml 1 N HCI and 1.73 g (0.025 mol) of sodium nitrite at 5-10 degrees C,
forming the c orresponding diazonium salt. T his was then added to the mixture of
Pigment Yellow 74 and acetoacet-o-anisidide, with stirring. The temperature was
maintained at approximately 10 degrees C. The mixture was adjusted to a pH of 5-6
by dropwise addition of a 5M sodium hydroxide solution. Mixing was continued for
an additional 2 hours. The reaction progress was monitored by removing small
portions of the mixture and adding this to a 0.1% aminosalycilic acid solution in 1M
Na;COs to show the absence of diazonium salt. Thus, a drop of the reaction mixture
is placed on a piece of filter paper, and a drop of the aminosalycilic acid solution is
placed next to the drop of the reaction mixture. An orange color will form where the
runouts of the two drops touch to indicate the presence of diazonium salt in the
reaction mixture.

[0049] The mixture was transferred to a Telsonic flow-through sonicator and
sonicated for 2 hours, to produce an aqueous colored pigment dispersion. The
resulting yellow pigment dispersion was purified using a 50 nm diafiltration
membrane column and concentrated to solids content of 10%. The median particle

size of the bright yellow dispersion was about 170 nm.



Exanple 1 [0047] A rotor-stator high shear m xer (Silverson LART-A) was
fitted wth a 4 liter stainless steel beaker and was imrersed in an ice
bath. Approximately 75 g of Pignment Yellow 74 and 1000 g of water were

pl aced into r and the m xture was honobgeni zed ' t 7,200
rpom To thi g&({\;\%gﬂgﬁgéagd a solution of 2.07 g (0.01 nol) %?f/uéz'ﬁomwnﬁ
acetoacet-o-anisidide in 20 nL of isoprgpanol, and the m xture was stirred
for an additional 15 m nutes. 10048] In a separate vessel, 4.35 g (0.025
nol) of sulfanilic acid were mxed wth 30 M 1 NHCI and 1.73 g (0.025
mol ) of sodigpz0)i trit ghat eimifle IRGIELES efabodibRhToNdhd BRitfodOsf ﬁép@@%ﬂg d
iazoniums alt. T his was t hen added to the m xture of Pignent Yellow 74
and acet oaceinventigniisjvdiiele thengalered tpiigménh gnd Fre coepiprearst contbingalsto femhra ai ned at

appr oxi mat el e es .C The m xture was adjusted a.pH of 5-6 by
dr opwi se ado‘iyr %%F\egc?g f°§¢°§%§’§‘8&‘. cﬁ?ﬁeﬁ;llod]l’ ox® eorg%étf?’?lgﬁ?‘mf\ﬁ%%%%?e%@mi nued
for an addidléobahbided @stether i €an' BRI MefiuOY €9 Mtlﬂ%)fﬁqhé&uedcoﬂl%ed enovi ng

smal | portiaons of the mxture and adding this to a 0.1% am nosal ycilic acid
sol uti on i n Pigmenygispessionsvas denidsth havereoed Properties puds omparticwan goodmeadticle a dr op

of the reactj ' e : iece of fi aper., drop of
t he am nosal é}}%lnl ir‘@:)ég%ilhgn’s{o Su'? «!)l%%ﬁ?g@ﬂﬁrﬁa@%p%?sﬁ%nxsva% ogh%ﬁ'{é' tgrgagko?ﬁggeg?r eaction
m xture. An sablitgdased| g repilts| offaofont Wine riretdthawrayeleutst (3.6% pigmemoindho©ps t ouch

to indicate the presence of diazoniumsalt in the reactiqgn m xture, [0049]

The mi xt ur e RIE¥NEG HAdVehyraertand) af well asdnar oveiofet (AP desgeessoMrclatven) apy
soni cat ed f(e)[F,lflngp@wus(;d bé&e@'ﬁd’ﬁ'@'@&e gﬁ'linﬁﬁymléﬁmﬁggig&ﬁq pi gnent di spersion. The

resulting y ow pil gnment dispersion was purified using a 50 i diafiltration
menbrane col unm and concentrated to solids content of 10% The nedi an
particle siﬁe ofl éhe bri ght yellow dispersion was about 170 nm WO

2004/ 067643 004/001113 -16 [0050) This exanple shows an enbodi nent

of the methogosf] the P fHGHator MYIEMehORixeP(MESEn L IRT SO WisHteRivARIM and azo
coupler are conbined to forma
liter stainless steel beaker, and was immersed in an ice bath. Approximately 75 g of

Pigment Yellow 74 and 1000 g of water were placed into the beaker and the mixture
was homogenized for 15 min at 7,200 rpm. A solution of 3.85 g of Compound I
shown below (prepared by azo coupling of the diazonium salt of sulfanilic acid with
acetoacet-o-anisidide at pH 4.5-6.0 using a 1:1 molar ratio of diazonium salt to azo

coupler) in 200 ml of water was then added.

HsC O
OMe
H
N \NKH/N
o}

Compound I

Na038

The mixture was then stirred for an additional 2 hours.

[0052] The mixture was transferred to a Telsonic flow-through sonicator and
sonicated for 2 hours, to produce an aqueous colored pigment dispersion. The
resulting yellow pigment dispersion was purified using a 50 nm diafiltration
membrane column and concentrated to solids content of 10%. The median particle

size of the bright yellow dispersion was about 150 nm.



pretreated col ored pignent dispersion. The aromati c am ne and di azoti zi ng
agent are also conbined together in an aqueous nedium The resulting
aqueous col ored pignment dispersion was found to have good properties and,

in particul 3fg.@906cparticle size. In addition, this coeigddiaient
di spersi on was shown to have excellent stability based on results of a four

hour freeze-thaw cycle test (3.5%pignepi_.in the presence of 20% hunmectant)
as well as in an oven test (60 degrees C for 1 week) and therefore could be
used to prepare an inkjet ink conposition. Exanple 2 [00511 A rotor-stator

hi gh shear njogss] (Si | vEHi$ eRaiEEhéWs W enfbioliin®it W tthe anédhod of @ie pesdni| €SS
steel beaker, and was imersed in an ice bat_h.@égprom mately 75 g of

Pi gment Yel | Bertionanwhichobe gzaogounler. dromicanping aad diagetizingegebrghen amd t he

Conpound 1 ISR HAHEY (9 Lo hardnd 00 il QN UACOToBleah? 0 ot

Compound | prepare y azo of 't
sul fanilic asqudowd tdloredcsipmantedispersion svadi fdendato mavel.good .fopestissgard, In 1 nol ar
ratio of diazoniumsalt to azo coupler). in 200 n of water was then added.
H3C 0 Ove HPaiswlay good pargsdssizasclimsdtitian | thiggeloprd,pigment\HspersipBvasishoWd f or an

addi ti onal 2L 5xcoIORRRITD Backlh Bh WCEIAS, RARSE BeLAGNR cFoid Bep@iog

fl owt hrough sonicator an soni cat e produce an agueous
col ored pi gnpiginenti ia pke picsance dfi20%hmsettanthgs well lapm p grentestd66 degrsesdd was
purified usi a 50 m diafiltration mnenbrane col um and concentrated to
ol 1 ds- cont efft 1oreekbaat e ore apil b dped BIPEEPAR Lnsier THGOGIOGAOT AP o

di spersion Wags afle Father WhowdVen 208baeen6 b3 RCTAYR2RRAAPbikdn oflthe

present invention comprising a dispersant having the formula D-N=N-AC.

Example 3
[0054] Compound 2, shown below, was prepared using the following

procedure. Sulfanilic acid (0.1 mol) was diazotized by consecutive additions of 125
mL of IN HCI and 50 mL of a 2M sodium nitrite solution at 0-5 degrees C. The
resulting suspension of diazonium salt was added to a 0.1M solution of Naphthol AS-
CA (2 methoxy-5-chloroanilide of 2-hydroxy-3-naphthoic acid) in 100 mL of 1M
NaOH mixed with 300 g of ice. Coupling was conducted at pH 5-6, which was

maintained by gradual addition of 50 g of solid sodium acetate.

SO;:,Na

OH
OMe
H
N

Compound 2



[ 0053] This exanple shows an enbodi nent of the nethod of the present
i nvention in which the azo coupler, aromatic am ne, and diazotizing agent
react in an aqueous mediumto forma dispersant having the fornula

D-N=N-AC. TRgob&shbAiiin9 aqueous col ored pignent di sper SIPQQ,U\Q%MB(Q dto
have good propertles and, in particular, good particle size. In addition,

this colored pignment dispersion was shq to have excellent stability based
on results of a four hour freeze-thaw cycle test (3.5% pignent in the
presence of 20% hunectant) as well as in an oven test (60 degrees C for 1

week) and t hemifoh®2 CoHhel Riahd fatidnOwhs Relafe b?'&eﬁtﬂhigﬁﬁoﬂ AL @&%ﬂﬁk&d on.
Thus, this exanple further shows an enbodi nent of the i nkj et

conposi tion fl:ﬂfrntshlémp@oé@@tw(l/h)lentl on conprising a di spersant haV| ng the

f la D- le 3 d
usi g the t N ng SRt 2.04im PR areeg i SR ML RERS el GeE I o ed by
consecuti ve sgRélbh 'v@t@%o@lfad haﬁn tmsqb debtebCl. amshr&AniatelPh gaonPlgﬁleﬁhMa nitrite

solution at 0-5 degrees C. resul ti ng suspensi on of diazoniumsalt was

added to a o’zéwwm Reﬁ%i-weﬁammbble/f@m Sun Chemisels SSoppation, Sinsiiatii de of

hyd
g:ou%l rg)g(;ngs conduc dgc(ljglg ﬂlk#ugw%é)ﬂ’%églgw%d i %N%%ga%égg%y gr agggrl %agfjl !“cgn

of 50 g of sninu@s. S(Idllelrﬂmﬁmg atatbon SPdionNviHsddibatedHol 45 MNinuesGlsingCGanpound 2
WO 2004/ 067643 PCT/ US2004/,001113 18 Conpound, 2, forned. in the reacftion, was
i sol ated by BEKITEF Erga?,.gemn&ﬁ&omérw@?a}t (dispergion ‘having median particle size of

250 nm which was found to be a stable dispersion.

[0056] This example shows an embodiment of the method of the present
invention in which the azo coupler, aromatic amine, and diazotizing agent react in an
aqueous medium to form a dispersant having the formula D-N=N-AC. The resulting
aqueous colored pigment dispersion was found to have good properties and, in
particular, good particle size. In addition, this colored pigment dispersion was shown
to have excellent stability based on results of a four hour freeze-thaw cycle test (3.5%
pigment in the presence of 20% humectant) as well as in an oven test (60 degrees C
for 1 week) and therefore could be used to prepare an inkjet ink composition. Thus,
this example further shows an embodiment of the inkjet ink composition of the

present invention comprising a dispersant having the formula D-N=N-AC.

Example 4

[0057] A mixture of 75 g Pigment Yellow 74, 2.07 g (0.01 mol) of acetoacet-
o-anisidide, 1.73 g (0.01 mol) of sulfanilic acid, and 750 mL of DI water was
homogenized for 30 min using a Silverson rotor-stator mixer. The mixture was then
put into an ice bath and homogenization was continued for another 30 min, during
which time the temperature dropped to 5 degrees C. A solution of 0.7 g (0.011 mol)
of sodium nitrite in 50 mL of water was added at once, and stirring was continued for
another 3 hours. The pH of the mixture was kept between 4.5 and 6 by dropwise
addition of a 4M solution of sodium acetate.

[0058] Afier 3 hours of stirring, the mixture was tested to ensure no diazonium

salt remained u sing the method d escribed in Example 1. A t this time, the m edian



from i sopropanol /water (1/1). [0055] Conpound 2 (0.2 g) was dissolved in 500
nm. of hot water, and the solution was cool ed down to 25-30 degrees C.
Approxi mately 4 g of Pignment Red 269 (Sunbrite Red 435-4438, available from

Sun Chem calg, I%\% gtion, Cncinnati, OH was added ang-{{&ofg6t 15 €
honogeni zed In"a verson rotor-stator mxer for 30 mnutes. The resulting

mar oon di spersion was sonicated for 45 nutes using an imersion probe,
gi ving a col ored pi gnent dispersion havi'ng nmedian particle size of 250 m
whi ch was found to be a stable dispersion. [0056] This exanple shows an

enbodi ment Ogmtclr@s@%mg cBlordd5igMER edpbrsion W Hbb U0t TeB nlikrd%as coupl er,

aromatic ami'ne, and diazotizing agent react in an aqueous nediumto forma
di sper sant Hmnsﬁeged kea fTetsomik f1lo®x firdugAGoniFiter andssohtcated fon?|levnssbrnging ed

pi gment disp I‘SI was f.oun have d erti S _an [ particul ar,
good parti cl F‘%@le §26 depgr S‘i’ 320 gﬂ%g‘fs&g’) p"?’aﬁn@ﬁ? %ﬁ%%tﬁ@astf’cfﬁm%es shown
to have eXC@ihbxgﬁﬁlc ShRPiahd tdnbREEEd QD 1095 Ublids. OFTHR feSMfind) @Ylordd S%E’d%ni haw
cycle test (3.5% pignent in the presence of 20% hunectant) as well as in an

oven test (6Uspersipmeshowel exaghent siabidik) onestefageher ef ore coul d be used to prepar e
an inkjet ink conposition. Thus, this exanple further shows an enbodi nent
of the inkjet ink conposition of the present invention conprising a

di spersant fewaniple § he fornula D-N=N-AC. Exanple 4 [0057] A mixture of 75 g
Pigment Yellow 74, 2.07 g (0.01 nol) of acetoacet- o-anisidide, 1.73 g (0.01

mol ) of sul fAAYli ¢ acuﬁdnmsma: =Y gPigenbY eligw ¢ ands7SOnBhoddM waler Way 30 mn
using a Sil ﬁ%'ir?o%l Za?df R %tﬁ&oﬁsu{g ﬁ(girlwaar%mero{& él{aﬁné?m%%s A*l%ﬁl ioff 8 2/ \/\% an ice

bat h and honbge on “was conti nue uring ch tinme
the tenperat@re mslpppacktdaeso-deigidriesn G0 nil sfoikerbgamobivad adde@ z(tQm@éL?merI ) of
sodiumnitrite in 50 nL of water was added at once, and stlrrlng was

conti nued f cirringyahepnimuRd (o520 THe piireselind lﬁhf%@ Jeanafign of apietreated ween 4.5

and 6 by d r&iﬁg’% @tgm%“ n%de?é‘% éfwh?ch%és%ﬁé k St 24 %q{h%d%ﬁfo%&rﬁﬁed[tgp58]

After 3 hours mXture was test et to ensure I'azoni um
salt remai neahothes3(hmpirt, lderingwhish tichedbctemperdture droppedaopldegkes @ t t his tinme,
the median [0060] In a separate vessel, 0.01 mol of sulfanilic acid was diazotized by
consecutive addition of 12.5 mL of IN HCl and 5 mL of 2M sodium nitrite solution at
0-5 degrees C, forming t he c orresponding d iazonium s alt. T his was then added at
once to the pretreated colored pigment dispersion, and stirring was continued for
another 3 hours. The pH of the mixture was kept between 4.5 and 6 by d ropwise
addition of a 10M solution of sodium acetate.
[0061] After 3 hours of stirring, the mixture was tested to ensure that no
diazonium salt remained using the method described in Example 1. At this time
median particle size was about 400 nm. The mixture was transferred to a Telsonic
+ flow through sonicator and sonicated for 2 hours, bringing particle size down to 170
nm. The dispersion was diafiltered to remove inorganic salts and concentrated to 10%
solids. The resulting colored pigment dispersion showed excellent stability on storage.
[0062] This example shows an embodiment of the method of the present
invention in which the colored pigment and azo coupler are combined to form a
pretreated colored pigment dispersion. The aromatic amine and diazotizing agent are
also combined together in an aqueous medium. The resulting aqueous colored

pigment dispersion was found to have good properties and, in particular, good particle

size. In addition, this colored pigment dispersion was shown to have excellent



WD 2004/ 067643 PCT/ US2004/ 001113 -19 particle size of the col ored pignent

di spersion was about 400 nm The m xture was transferred to a Telsonic flow
t hrough sonicator and sonicated for 2 hours, bringing the particle size
down to 170 pp i spersion was then diafiltered to r i ani c
salts and cﬁ@g%/@?gd to 10% solids. The resulting colore gzioogdr/r@g{lg

di spersi on showed excel |l ent stability o _storage. Exanple 5 [0059] A mixture
of 75 g Pignment Yellow 74 and 750 nL of DI water was honogenized for 30 mn
using a Silverson rotor-stator mxer. A solution of 2.07 g (0.01 nol) of

acet oacet - o-s@Biliy 8ase dnMreSilisWf aGbur 5P HRRANEAW \Wesle A6k erlsAt pipRGS iAMkk
stirring was continued for 20 mn. This resulted in the formation of a

pretreated PREgsERACE 20V ghtnactant) s avellias in apyesieshd6O desmees Suforiliveskhand ce bat h
and ho”Dge”gﬁeggfoieocfou@m{sg(g@dﬁ%ﬂé}f' E{ihﬂgoéﬁ"@és?uhot.' e the tenperature

dropped to egrees n a separate vessel, 0.01 nol of sulfanilic
acid was diazotized by consecutive addition of 12.5 nL of INHO and 5 nL
of 2Msodiumnitrite solution at 0-5 degrees C, formng the ¢ orrespondi ng
d i azoni um £8mplebr his was then a dded at once to the pretreated col ored

pi gnent dis hon, a td i S~€@nti nsed: . . The pH
of the m xt Hrgg s k gg'tg%bé é(?'a%%n .%fgﬁzf}d?%&s@gr%ﬁgf%%g@mﬁ&of a 10M
sol ution of wadi foilbaveébale ml| XP6Y subfutieacid, ih@$b08 ndf beuker: rThegpixtubewas xt ur e

was tested tq ensure that no,. djazoniumsalt . remained using the nethod
described i PUERS, Hpiileno moyg mfdllﬁsglvﬁ‘f g‘é““"%‘&?‘éﬂmﬁa‘?’%g’i \‘,‘Flgles(?‘ g’ﬂﬁ?teé)b%ﬁ 400 nm
The m xture . UhaRshass fds L1 td D5 QPhées O, afa SOLAMDHE 693163 4R31) and

soni cated for hours, bringing particle size dowmm to 170 “nm The

di sper si on adiuth nifrité ire§Euli waterevas\stowin eddgdniThe seiktuse waslstzreddeniG mired to 10%

solids. The resul.tin ol ared pi gnent dispersion showed cel t sgability
on storage. ™ ?Oggﬁre%hﬁ?’sm@x%ﬁ%e&?ﬂﬁw ?fit ‘5%6@&%%[%3'0?(1‘5%@ (htf'ﬂ@do f the
present i nv@ihRhcidy Whi ch the col ored pignment and azo coupl er are conbi ned

to forma pretreated colored pignent dispersion. The aromatic am ne and
di azoti zi ng [886Mt are The diazonium salt solution was added to a slurry of 20.7 g (0.1 mol)

of acetoacet-o-anisidide in 500 ml of ice-water mixture at pH 4.5-6.0, which was
maintained by addition of solid sodium acetate. The resulting colored pigment was
filtered off and washed with warm water to give a colored pigment comprising an azo
coupler (the presscake contained 95% Pigment Yellow 74 and 5% of acetoacet-o-
anisidide).

[0065] The obtained presscake was dispersed in 500 mL of water using a
Silverson rotor-stator mixer. External cooling was applied to bring the temperature of
the pigment slurry to 0-5 degrees C. A dispersion of 4-sulfonatophenyldiazonium salt
(prepared from 0.01 mol of sulfanilic acid, 0.012 mol of HCI and 0.01 mol of sodium
nitrite in 5 mL water) was added at once to the pigment slurry, and the pH was
brought up to 4.5-6 by addition of 4M solution of sodium acetate. ‘

[0066] . After 2 hrs of stirring at 0-5 degrees C, the mixture was tested to
ensure no diazonium éalt remained using the method described in Example 1. At this
time the median particle size of the colored pigment dispersion was about 400 nm.
The mixture was transferred to a Telsonic flow through sonicator and sonicated for 2
hours, bringing the particle size down to 160 nm. The dispersion was then diafiltered
to remove inorganic salts and concentrated to 10% solids. The resulting colored

pigment dispersion showed excellent stability on storage.



al so conbi ned together in an aqueous nmedium The resulting aqueous col ored
pi gnent di spersion was found to have good properties and, in particular,
good particle size. In addition, this colored pignment dispersion was shown
t o have exceldSsl/osHby2004/ 067643 PCT/ US2004/ 001113 -20 stalishdoipoibadsed on
results of a four hour freeze-thaw cycle test (3.5%pignent in the presence
of 20% hunectant) as well as in an ovemtest (60 degrees C for 1 week) and
therefore could be used to prepare an inkjet ink conmposition. Exanple 6
[0063] 15.96 g (0.095 nol) of 4-nitro-2-anisidine was m xed with 50 nL

wat er, foll o[#@e7]by 21 This exandfi&oshesvs en iembadintbnt ioff the Didhodl ob @sk preseni he

m xture was . stirred until. no_nore, undi ssolved 4-nitro-2-anisidi ne was

vi si bl e (appr¥saticariaiyhighde eplered pisprat sompsesthaaz edmled 1 Bsyltbggrees C,

and a sol uti %%ﬁ'te Eo15ked é@méntnagﬁer?éendw? \HS%H R thﬁ{/é? %cp g?%)eﬁies%er was

sl owl y added m xture-was stir rees C, and
excess di azoparticnlaagdodvmsticttesize: d;aeaddlhyn,ahid |cb]|omd mgrﬁenl d@exglonfwasshb\fvmm c

acid. [0064] e dla oni u ol ution de sl urr

(6.1 oty o M P SBOMRY bised SR RS o s Pecs BB Yo FeuTh o
4.5-6.0, \Ahl BméRSin tﬁ@pﬂéée%b@ sfﬂzé?% hﬁﬂl@étbﬂt?ﬁs @bl 99k sh S04 N (BEAEAER-C The
resulting colored pignment was |tered off and washed with warmwater to

gi ve a col orfod 1pyeg t}me@rqoyn}ddaeaxaectatzmrep@mmllekjet(mheorpp@gmake cont ai ned
95% Pi gnment Yel l ow 74 and 5% of acetoacet-o- anisidide). [0065] The obtained
presscake was dispersed in 500 nL of water using a Silverson rotor-stator

m xer. Ext erB,admp_}@tpl ing was applied to bring the tenperature of the pignent
slurry to O- egrees C. A di sgerm on of 4-sulfonatophenyl di azoni um sal t
(pr epar ed fr@ﬂﬁ%i 01 noforepousd| $.ashewre belawy, wes cnrzpqw{ usingHthe fpdowing1 ol of

the prt was PSR “rwtlpieds 0 3R She S5 sh Sn BB Maghlat >+
acetate. [ 00@f6ﬂ25AhLeif 1X HC$ and 56 Ll 6f £19Medoddmd nitéigsoRsiok at Olseddgreeb 0.e was
tested to The resulting suspension of diazonium salt was added to a solution of 0.1 mol of 5-
(acetoacetamido)benzimidazolone in 120 mL of 1M NaOH mixed with 300 g of ice.
Coupling was conducted at pH 5-6, which was maintained by gradual addition of 50 g

of solid sodium acetate.

HiCO |,

~N
0o
HOOC o

Compound 3

2-Z

Compound 3, formed in the reaction, was isolated by centrifugation and recrystallized
from isopropanol/water (1/1).

[0069] Compound 3 (3.81 g; 0.01 mol) was dissolved in a mixture of 500 mL
of hot water and 10 ml of 1 N NaOH, and the solution was cooled down to 25-30
degrees C. Approximately 40 g of Pigment Yellow 180 (Toner Yellow HG, available
from Clariant Corporation, Coventry, RI) was added and the mixture homogenized in
a Silverson rotor-stator mixer for 30 minutes. The resulting yellow dispersion was

sonicated for 45 minutes u.sing a flow-through sonicator, giving a colored pigment



ensure no diazoniumsalt remained using the nethod described in Exanple 1.
At this tinme the nedian particle size of the colored pignent dispersion was
about 400 nm The m xture was transferred to a Tel sonic flow through

soni cat or aRrgb sRWbEedsed for 2 hours, bringing the partietceustdgodonan to 160
nm The di spersion was then diafiltered to renove inorganic salts and
concentrated to 10% solids. The resultiag col ored pignment dispersion showed
excellent stability on storage. --------- ---- WD 2004/ 067643

PCT/ US2004/ 001113 -21- [0067) This exanpl e shows an enbodi ment of the

met hod of t hiispersimehdving mediat ipariclensizhbf P21 hm whichrved foundrntnbe aosigblé ses t he
azo coupler. The . resulting aqueous col ored pignent dispersion was found to
have good pré$ReF¥Stes and, in particular, good particle size. In addition,

this col or edgRy@Tent  disPerSid % SHOMBodn Y T EAIdIeOE 13! ABlenf Y Dased
on results gf a(qf our hourg’gr ezg-t aw cycloe test ?})é&) pi grrentﬁ?n t he
presence of iA0&itioniewhwhtthe @ osepler, amniatic amirey emd diesdtiziBOagdeigeadsn @ for 1

week) and therefore could_.be used to pre e.an inkjet i oSsi.tion.
Barpl o7 | GBBEScapon o o BeRRE e S Ee A SR8 i ng
procedure. prHBARORRGEE igméit Adifferslon™Rlad @RI & Rgw! gg&ﬁ pEdpeRRBSHAULA Ve
additions of 125 nL of IN HC1 and 50 nL of a 2M sodiumnnitrite solution at
0-5 degr ees m@rticufdicgaod patticlersigesuspensi on of di azoni um salt was added to a
solution of 0.1 nol of 5- (acetoacetam do)benzi m dazolone in 120 nL of 1M
NaOH m xed with 300 g of ice. Coupling was conducted at pH 5-6, which was
mai nt ai ned bgx#Mpa¢igial addition of 50 g of solid sodiumacetate. HBC OH N

Tr \\ NHOff NH HOOC' v 0 Conmpound 3 i )
[0071] Compound 3 (3.81 g; 0.01 mol), prepared as described in Example 7

above, was dissolved in the mixture of 500 mL of hot water and 10 ml of 1 N NaOH,
and the solution was cooled down to 25-30 degrees C. Approximately 40 g of
Pigment Red 185 (Novoperm Carmine HF4C, available from Clariant Corporation,
Coventry, RI) was added and the mixture homogenized in a Silverson rotor-stator
mixer for 30 minutes. The resulting red dispersion was sonicated for 45 minutes
using a flow-through sonicator, giving a colored pigment dispersion having median
particle size of 223 nm which was found to be a stable di'spersion.

[0072] This example shows an embodiment of the method of the present
invention in which the azo coupler, aromatic amine, and diazotizing agent react in an
aqueous medium to form a dispersant having the formula D-N=N-AC. The resulting
aqueous colored pigment dispersion was found to have good properties and, in

particular, good particle size.

Example 9

[0073] Compound 4, shown below, was prepared using the following
procedure. Sulphanilic acid (0.1 mol) was diazotized by consecutive additions of 125
mL of 1IN HCI and 50 mL of a 2M sodium nitrite solution at 0-5 degrees C. The
resulting suspension of diazonium salt was added to a solution of 0.1 mol of N-
(acetoacetyl)-2,5-dimethoxy-4-chloroaniline (Naphtol AS-IRG) in 120 mL of 1M
NaOH mixed with 300 g of ice. Coupling was conducted at pH 5-6, which was

maintained by gradual addition of 50 g of solid sodium acetate.



Compound 3, formed in the reaction, was isolated by centrifugation and
recrystallized fromisopropanol/water (1/1). [0069) Conpound 3 (3.81 g;
0.01 nol) was dissolved in a mxture of 500 nL of hot water and 10 ml of 1
N NaOH, andwdaoesed7bidsi on was cool ed down to 25-30 degreest/Os200p@insi mat el y
40 g of Pignent Yellow 180 (Toner Yellow HG available fromd ariant
Corporation, Coventry, RI) was added and .the m xture honobgenized in a
Silverson rotor-stator mxer for 30 mnutes. The resulting yell ow di spersion
was sonicated for 45 mnutes using a flowthrough sonicator, giving a
col ored pignent WO 2004/ 067643 PCT/ US2004/ 001113 -22 di spersion having
medi an particle size of 221 nmwhich was found to be a stable dispersion.
[0070] This exanple shows an embodi nent of tohe nmet hod of the present
invention in which the azo coupler, ar am ne, and di azotizing agent
react in an aqueous nediumto forma gpw ng the formul a
D- N=N- AC. The resulting aqueous col or I spersion was found to
have good properties and, in particul et i Cl e size. Exanple 8
[0071] Conpound 3 (3.81 g; 0.01 nol), epared as described in Exanple 7
above, was dissolved in the m'xtu 00 m_L of hot water and 10 ml of 1 N
NaCH, and the sol ution was ol ot gown to 25-30 degrees C. Approximately 40
g of Pignment Red 185 (Novo Carm ne HF4C, available from d ari ant
Corporation, Coventry, RI) was add&@upArd he ni xt ure honogeni zed in a
Silverson rotor-stator mxer for 30 mnutes. The resulting red di spersion
was sonicated for 45 mnutes wusing a flowthrough sonicator, giving a
col ored pi gnEstpoiing gefoshedintthy reagtionp dasisolafed by icenteifigiatien afd 22Fstaltesdi ch was
found to be st abl e di sper n. [0072] This exanple shows an enbodi ment of
t he met hod OI’PFFQPTBP%‘?yWaermﬁ)enU on in which the azo coupler, aromatic
am ne, and tizin t u r
di sper sant ﬂgﬁﬂg the’CA ?ﬁgl %f[} erhnYém)‘f'Vheeljﬁr g&gﬁiﬁqﬁ%%fi@%&@ 8 e

following method. 2,5-Dimethoxy-4-anilidosulphonylaniline (Ol mol) was slurried

with 220 mL of 1 N hydrochloric acid and was diazotized by addition of 0.1 mol of a
sodium nitrite solution. The resulting diazonium salt was gradually added to a fine
dispersion of 0.1 mol of N-(acetoacetyl)-2,5-dimethoxy-4-chloroaniline (Naphtol AS-
IRG). During the addition, the pH was maintained at 4.5-6.5 by the addition of solid
sodium acetate. The resulting slurry of Pigment Yellow 97 was filtered off and the
presscake was washed with water until the conductivity of the filtrate reached 200
microsiemens. |

[0075] The wet pigment presscake was combined with 1 liter of DI water and
4.0 g of Compound 4 and the mixture homogenized in a Silverson rotor-stator mixer
for 30 minutes. The resulting yellow dispersion was sonicated for 45 minutes using a
flow-through sonicator, giving a colored pigment dispersion having median particle
size of 241 nm which was found to be a stable dispersion.

[0076] This example shows an embodiment of the method of the present
invention in which the azo coupler, aromatic amine, and diazotizing agent react in an
aqueous medium to form a dispersant having the formula D-N=N-AC. The resulting
aqueous colored pigment dispersion was found to have good properties and, in
particular, good particle size.

[0077] What is claimed is:



aqueous col ored pignent dispersion was found to have good properties and, in
particul ar, good particle size. Exanple 9 [0073] Conpound 4, shown bel ow,
was prepared using the following procedure. Sulphanilic acid (0.1 nol) was
di azoti zed Rypsmeeessti ve additions of 125 nlL of I N HC pangsiesndiigf a 2M
sodiumnitrite solution at 0-5 degrees C. The resulting suspension of

di azoniumsalt was added to a solution.pf- 0.1 nol of N

(acet oacetyl) -2, 5-di net hoxy-4-chl oroaniline (Naphtol AS-IRG in 120 nL of 1M
NaOH m xed with 300 g of ice. Coupling was conducted at pH 5-6, which was
mai nt ai ned by gradual addition of 50 @LAIMSolid sodium acetate. WO

2004/ 067643 PCT/ US20041001113 - 23 MeO --~HNC NO Ovw NHISO Na®3S
Conmpound 4 Conpound 4, fornmed in the reaction, was isolated by

centrifugatipn ang rﬁe%'&yo???éshhﬁg?% ﬁiure&iﬁ‘ dofR& ﬁ’i ﬁ’ﬂ 41% ﬁc;n o]nflp;r?smg[tffeg?q A

batch of Pignent Yellow 9 resscake was prepa by t | owm™ng net hod.
2, 5- D net hoxgleptloﬁnombmuguhlplaoylyﬂrm Qi me:o(o@adlpugniemt \hasansazspr coupter, o) alh 220 nl

of 1 N hydrochl ori c_aci di azo addition.of 0.1 nol,of a

Sodi um 1 1 AT GEREN O Frdief LN MG dra s A tears TRy MRl 9 added 1o
a fine di spgbmh@dafine Qoﬁagﬁ@s a®fleast one ionic group, at least one ionizable Ingup, ora
N- (acet oacetyl) -2, 5-di nmet hoxy-4-chl oroani ['i ne (Naphtol AS- During the

addi ti on, th@llﬁkﬂewﬁgt lpast meapmearqalp and gt leasgonpyionipgblegdip on of soI id sodium
acetate. The resulting slurry of Pignent Yellow 97 was filtered off and the
presscake was washed with water until the conductivity of the filtrate

reached 200 2, The method of claim 1, wherein the colored pigment and azo coupler are

combined to form a pretreated colored pigment.

3. The method of claim 2, wherein the pretreated colored pigment is in a liquid

form.

4, The method of claim 2, wherein the pretreated colored pigment is in a dry

form.

5. The method of claim 2, wherein the pretreated colored pigment is formed in

the aqueous medium.

6. The method of claim 1, wherein the aromatic amine and diazotizing agent are

combined to form a diazonium reagent.

7. The method of claim 6, wherein the diazonium reagent is formed in the

aqueous medium.

8. The method of claim 1, wherein the colored pigment comprises a blue
pigment, a black pigment, a brown pigment, a cyan pigment, a green pigment, a white
pigment, a violet pigment, a magenta pigment, a red pigment, an orange pigment, a

yellow pigment, or mixtures thereof.



m cro sienens. [0075] The wet pignent presscake was conbined with 1 liter of
DI water and 4.0 g of Conpound 4 and the m xture honogeni zed in a Silverson
rotor-stator mixer for 30 mnutes. The resulting yell ow di spersion was

soni cat ed f owo4boasTeas es using a fl owthrough soni cat or ,pqyus2eng/oetiedl or ed
pi gment di spersion having nmedian particle size of 241 nmwhich was found to
be a stable dispersion. [0076] This exa@plte shows an enbodi nent of the

nmet hod of the present invention in which the azo coupler, aronmatic am ne,
and di azotizing agent react in an aqueous nediumto form a dispersant

havi ng the f8rnul %hq)nnthmrl Atclaipyé, wheeinttheago cquplevenmprises ar dcgidagetamide

di spersion was_found to have good properties and, in particular, good
particle siz&°P0077] Wiat is claimed is: WO 2004/ 067643 PCTI US2004/ 001113
-24 CLAIM5S 1. A nethod of preparing an aqueous col ored pignment dispersion
conprising the step of conbining, in any order, a) a colored pignent, b) an
azo coupl er, 18) ahhe metedof claimi%h ahergin the gplosdinigmenf 1a g<litazo anHoRYazan
aqueous nedi ggme\z}perei n the aromatic am ne conprises as | east one ionic
group, at le one ionizable group, or a mixture of at |east one ionic
group and at | east one ionizable group. 2. The nethod of claim1l1, wherein
the col ored pignme and _azo coupler are, conbjned to forma pretreated

col ored pi gnéht . .eTWSthﬁét ngcgfmcllai Wherein, His o A7P 1 FRYPIT o CPRRIES @Bl or ed
pignent is iR &ohﬁﬁl—lh&cg‘r&ﬁﬁ 4. The method of claim2, wherein the
pretreated co?lore pignent is in adry form 5. The nethod of claim 2,
wherein the pretreated colored pignent is forned in the aqueous nmedium 6.

The: method of,cl ai 1, whetel. 0, 4 1e, ALSTHS 1o Bl 4290 7 igoggent o'

pigment.

13. The method of claim 1, wherein the azo coupler comprises a 2-

hydroxynaphthalene group.

14.  The method of claim 13, wherein the colbred pigment is a naphthol-AS
pigment.

15. The method of claim 1, wherein the azo coupler comprises an

(acetoacetamido)benzimidazolone group.

16.  The method of claim 1, wherein the azo coupler comprises an pyrazolone

group.

17.  The method of claim 1, wherein the colored pigment comprises the azo

coupler.

18.  The method ofclaim 1, wherein the aromatic amine comprises at least one

-C00;,-80,’,-080,’, -HPO,’, -OP0,?, PO, ?, amine, or ammonium group.



conbined to forma diazoniumreagent. 7. The nethod of claim6, wherein the
di azoniumreagent is forned in the aqueous nedium 8. The nethod of claim
1, wherein the colored pignent conprises a blue pignment, a black pignment, a
brown pi gnenwoO 2004062633 pi gnent, a green pignent, a white RITGHEA4/00H1YI ol et

pi gnent, a magenta pignent, a red pignment, an orange pignent, a yellow

pi gnment, or mxtures thereof. WD 2004/ 06@8643 PCT/ US2004/ 001113 -25 9. The
nmet hod of claim 1, wherein the azo coupl er conprises an acetoacetan de
group. 10. The method of claim9, wherein the colored pignent is a disazo or
nonoazo pi gri¥nt . Thamethod ofetlaipyl .oF herpigithe aromgkie ragline eeraprises at drapt ene

conpri ses an S%Mé&ga/gﬁ%{é%%%%x%co&épd%é@p’&g'%ﬁ}n%ﬁ%%&od of claim1l, wherein the

col ored pi gne Z0 or’nonoa 13. The method of claiml
wherein the azo coupl er conprises a 2- hydroxynapht hal ene group. 14. The
met hod of claim 13, wherein the colore nt is a, naphthol -AS pignent.

d pi. )
15. The met hé8 of 1ag e inWﬁE‘Féi‘ﬁheEﬁ%ﬂ?%a%B%ége%ﬁr?ﬂF%%s an

(acet oacet am do) benzi mi dazol one group. 16. The nethod of claim 1, wherein

the azo coupler conprises an pyrazolone group. 17. The method of claiml,
wherei n the @bl or &te miethod of cloompy wisesin theaqagous medinpd Brwatd8. The net hod. o f
claiml1l , wherein the aromatic am ne conprises at |east -one -C00-, -S03 ,
-0s03 , -HPO3 , -OPX3 z, -PA3' Z, anine, or ammobni um group.

22.  The method of claim 1, further comprising the step of adding an acid.

23.  The method of claim 1, wherein the azo coupler, aromatic amine, and
diazotizing agent react in the aqueous medium to form a dispersant having the
formula:

D-N=N-AC,
wherein AC is an azo coupling component and D is a diazo component comprising at
least one ionic group, at least one ionizable group, or a mixture of at least one ionic

group or ionizable group.

24.  The method of claim 1, wherein the aqueous colored pigment dispersion is an

inkjet ink composition.

25.  An inkjet ink composition comprising a) a liquid vehicle, b) a colored
pigment, and c) a dispersant having the formula:

D-N=N-AC,
wherein AC is an azo coupling component and D is a diazo component comprising at
least one ionic group, at least one ionizable group, or a mixture of at least one ionic

group or ionizable group.

26.  The inkjet ink composition of claim 25, wherein D comprises at least one

sulfonic acid group, carboxylic acid group, or salt thereof.



WO 2004/ 067643 PCT/ US2004/ 001113 -26 19. The nethod o f ¢ laim1, wherein
the aromati c am ne conprises at | east one sulfonic acid group, carboxylic
acid group, or salt thereof. 20. The nethod of claim1, wherein the

di azoti zi ng W@eAe4/663643 nitrite. 21. The method of cl ai mBCT/\H8HOOHII he
aqueous nediumis water. 22. The nethod of claim1, further conprising the
step of adding an acid. 23. The nethod-@7-claim 1, wherein the azo coupler,
aromatic am ne, and diazotizing agent react in the agueous nediumto forma
di spersant having the fornula: D-N=N-AC, wherein AC is an azo coupling
conmponent and7D i $he wakigh oink o ppraPRSHionc OhpHAIET K3, avherpina AC oeranprises cangr oup,

at | east one awmcgggli%é&%gfhoor a mxture of at | east one ionic group or

i oni zabl e group. d of claim1, wherein the aqueous col ored

pi gment dispersion is an inkjet ink conposition. 25. An inkjet ink
conposition nprising.a). a liquid vehicle, b) a colore igment, and c) a
di sper sant hég‘i ng [0 ?}rwﬁfam@m&wﬁ laim e hieppinthe o %Rﬂgn%dblai ng
conponent  andidy,d & Rofbadd PighRAPPONENt conprising at |east one ionic group,
at | east one 1onizable group, or a mxture of at |east one ionic group or

ioni zabl e group. 26. The inkjet ink conposition of claim25, wherein D

conprises at . east one. suylfonic., .aci ro carboxylic acjd group, or salt
Chereof . W0 04 GBSt BEGoBEogHa BLHATLY, Wpseiine YRS hertr ni

conposi tion gGimahai M 25, wherein AC conprises an acetoacetam de group. 2&
The inkjet ink conposition of claim27, wherein the colored pignent is a

(Dn

)
(0]
7 N=—N
O
NH
\

Ar

wherein I is an ionic group or an ionizable group; n is an integer between 1 and 5; and

Ar is a substituted or unsubstituted aromatic group.

30. The inkjet ink composition of claim 25 wherein AC comprises an

hydroxypyridone group.

31.  The inkjet ink composition of claim 30, wherein the colored pigment is a

disazo or monoazo pigment.

32.  The inkjet ink composition of claim 25, wherein the dispersant has the

formula;:



di sazo or nonoazo pignment. 29. The inkjet ink conposition of claim25,
wherein the dispersant has the formula: (Oh. O N=NO NH Ar wherein | is
an ionic group or an ionizable group; nis an integer between 1 and 5; and
Ar is a subsyébet@eresy unsubstituted aromatic group. 30. pCwassteokp@Eii3i nk
conposition of claim25 wherein AC conprises an hydroxypyridone group. 31.
The inkjet ink conposition of claim30,28herein the colored pignent is a

di sazo or nonoazo pignent. 32. The inkjet ink conposition of claim 25,
wherein the dispersant has the fornmula: WO 2004/067643 PCT/ US2004/ 001113
-28- (On\ CN N=NO NHO Rherein | is an ionic group or an ionizable
group; n is an integer between 1\t d5; and is a bstituted or
unsubstituted, saturated or unga /- a substituted or
unsubstituted aromatic group; nsubsti tuted

het eroaromatic group. 33. The

AC conprises a 2-

n 06 claim 25, wherein

HO R

wherein I is an ionic group or an ionizable group; n is an integer between 1 and 5; and
R is a substituted or unsubstituted, saturated or unsaturated alkyl group; a substituted
or unsubstituted aromatic group; or a substituted or unsubstituted heteroaromatic

group.

33.  The inkjet ink composition of claim 25, wherein AC comprises a 2-
hydroxynaphthalene group.

34,  The inkjet ink composition of claim 33, wherein the colored pigment is a
naphthol-AS pigment.

35.  The inkjet ink composition of claim 25, wherein the dispersant has the

formula:

(s Q

wherein I is an ionic group or an ionizable group; n is an integer between 1 and 5; and

Ar is a substituted or unsubstituted aromatic group.



hydr oxynapht hal ene group. 34. The inkjet ink conposition of claim 33,
wherein the colored pignent is a naphthol-AS pignment. 35. The inkjet ink
conposition of claim25, wherein the dispersant has the formula: (On O \
HO NH \Ar Wwoebiediesein | is an ionic group or an ioni zBGI/ESHpOBtI3n i s an
integer between 1 and 5; and Ar is a substituted or unsubstituted aromatic
group. WD 2004/ 067643 PCT/ US2004/ 001113 29-29 36. The inkjet ink conposition
of claim 25, wherein the inkjet ink conposition is an aqueous inkjet ink

conposi tion. S . ) )
36.  The inkjet ink composition of claim 25, wherein the inkjet ink composition is

an aqueous inkjet ink composition.





