POLYMER- BONDED PERYLENE DYES AND COVPOSI TI ONS CONTAI NI NG SAME

BACKGROUND OF THE | NVENTI ON 51. Field of the Invention [0001] The present

i nventi orwoebat®essro pol yner - bonded peryl ene dyes and cecpaEPRailossisuch as,
e.g., printing inks which conprise polyner-bonded peryl ene dyes as
colorants. 2.Discussion of Background Information 10[ 0002] Counterfeiting
and mar ket diversion of mass produced goods are facilitated if the products
are handl ed on a | ot base rather than on an individual item base. In such
case counterfeit or diverted products are easily introduced into the supply
chain. Producers and retailers would like to be in a position to

di stinguish their original products fromsuch 15 counterfeit or diverted
(parallel inported or snmuggl ed) products at the | evel of the individual

unit that is poLdMERIBBINIUDIERYLENRIDY FOANIECOMPOSITRINSUT I ency,

passports, or identity cards é{ﬁYfAENfN¥$ N counterfeit around the world.
This situation is a very critrcal ‘issue éor governnents and society in

general . For exanple 2 B! anf' 2§k%ﬂﬁf use fake passports or
identity cards for huna%pgé$§5§ﬁh$§ ichE reprographi c technol ogi es
beconme sgore and npigdd 90 Bives@éied, it becones even nore difficult to nmake
a clear distinction between a fake document and the original. Docunent
security has C[lmhﬁq ef I fednt ARhHEH 20hRs wpa&h;e%ohb!@d s&onagyef the
countries and 25al so on the victins of illicit traffic’involving

counterfeit dodgomnesitiofs000has|hganriatingmks whichcempnise polymeasr f ei ti ng

marking is C%Brgggk%yuse exteqsh%sly for the recognition, identification

and aut henti cation of “Individbal 4 tens. The mar ki ng may be applied, for
exanple, in the formof indicia such as 1-di nensi onal barcodes, stacked
1- di nensi onal2. Discussion of Background Information

10 [0002] Counterfeiting and market diversion of mass produced goods are

facilitated if the products are handled on a lot base rather than on an
individual item base. In such case counterfeit or diverted products are
casily introduced into the supply chain. Producers and retailers would
like to be in a position to distinguish their original products from such
15 counterfeit or diverted (parallel imported or smuggled) products at the

level of the individual unit that is sold.

[0003] Further, secure documents such as currency, passports, or identity
cards are increasingly counterfeit around the world. This situation is a
very critical issue for governments and society in general. For example
20 criminal organizations may use fake passports or identity cards for
human beings traffic. As reprographic technologies become more and
more sophisticated, it becomes even more difficult to make a clear
distinction between a fake document and the original. Document security
has therefore a considerable impact on the economy of the countries and

25 also on the victims of illicit traffic involving counterfeit documents.

[0004] In an attempt to prevent counterfeiting marking is currently used
extensively for the recognition, identification and authentication of
individual items. The marking may be applied, for example, in the form

of indicia such as 1-dimensional barcodes, stacked 1-dimensional



2 barcodes, 2-dinensional barcodes, 3-dinensional barcodes, a data matri x,
and the |like. The application of markings is frequently carried out by a
printing WoaeHs78Mi ch uses a printing ink with specifi eCopgPre@alosgsnoperti es
that are inparted to the ink by one or_nore substances 5contained therein
such as, e.g., lumnescent dyes and pfbnents and cholesteric liquid crystal
conpounds. [0005] A class of conpounds which is suitable for use in, e.g.,
printing inks for marking purposes are perylene dyes. The parent conpound
peryl ene di splheysich] Udinegsencd tandoddse Bedimcasiomalybatepidvat 4 et of peryl ene

10 which are known d n heor et j.cal e e oyed _as colorants in
composi 1 i ons MO AR GoR SaU At Herh Hea ARUTHE CHTRE U owever . a
drawback of perypenendyrscckSwhitdl iscfat fitis Al wltB&h eS¢l sol ubi lity or
dispersibility in liquid nmedia such as those which are useful in printing

i nks Thi s | owrepdriisisIthatydrgi iprarsidia theyinki by pae vianels susidncey of peryl ene
15 dyes.as cqolorants.for. |liquid comgositians, in gener.al . |t uld thus, be
advant ageous PELBE SR p st R Ee RS BB s i er i bi 1y o
peryl ene dyeshélBstbii®liquld eBGiatcampoundsparticular, liquid nedia for use in
printing inks 20SUMVARY OF THE | NVENTI ON [ 0006] The present invention

provi des a of increasing . the.solubility and/.or dispersibility of a
eryl ene dye PUIRE A Fat s Gaanmos B8its iyt Yol & RERN S compr i sed i n
a printing i MkCRIMRSKIAOPurpbhes MRtedicappes SEfe pirddi fempbgnder yl ene dye
to a polynmer which is soluble 25in the Iiquid nedium [0007] In one aspect
of the nethoderyidne displyys Huerstficoen #nshihers age pehy demyagivpdo nmadylong [ 0008]

| nanotjger agpegt .t E'E%vﬁ? WY %&%%r&f%éﬁl %e.ce‘%%{eﬁhféblt Ly c?f&%‘i’sd if © the
pol ymer. For ‘exanpl e, e "pol'yner may cohprise at '1east one
compositions for marking such as printing inks and the like. However, a
drawback of perylene dyes is their often unsatisfactorily low solubility or
dispersibility in liquid media such as those which are useful in printing
inks. This low solubility/dispersibility limits the suitability of perylene
15 dyes as colorants for liquid compositions in general. It would thus, be
advantageous to be able to increase the solubility and/or dispersibility of

perylene dyes in liquid media and in particular, liquid media for use in

printing inks.

20 SUMMARY OF THE INVENTION
[0006] The present invention provides a method of increasing the
solubility and/or dispersibility of a perylene dye in a liquid medium such
as, ¢.g., a liquid medium comprised in a printing ink composition. The
method comprises binding the perylene dye to a polymer which is soluble

25 in the liquid medium.

[0007] In one aspect of the method, the liquid medium may be a polar

liquid medium.

[0008] In another aspect, the perylene dye may be covalently bonded to
the polymer. For example, the polymer may comprise at least one

30 (recurring) monomer unit that comprises at least one polar group which



30(recurring) nonomer unit that conprises at |east one polar group which 3
may, for exanple, be selected from hydroxy, carboxy and am no groups.

Accor di ngwg,20tiiad7856l yner may, for exanple, conprise a pREemaPRE1/08851N such
as, e.g., a phenolic resin of formula_5(IV) wherein the groups R4 nay be
the sane or different and are selected}fron1alkyl groups having from1 to
about 10 carbon atons and the average nunber of mis fromabout 1 to about
30, for exanple, fromabout 1 to about 25, from about 1 to about 15, from
about 1 to abmyt fdGxamplepbabderdted fromihytdooxgbh carbo%y arfd amnatgrerpsl t o about 3,

fromabout 5 to apout 15, from abo 5 to .about 10, from.about 10 to about
20, or from AsSoftsdy. b ergaw%&w%wwww BEREHE S e or

di fferent (predessably atphénsirTedin dnehrimls, for exanple, be selected from
tert-butyl, tert-octyl and branched nonyl. Further, a group R4 may be in
the neta- or para-position with 15 respect t he roup (in formula
(I'V) only the para position is sho nore than one group
R4 (e.g., 2 or 3 groups R4) presen or exanple, if two
groups R4 are present on a phenyl erent, preferably
the sane groups R4) they may be p avai | abl e positions
on the phenyl ring, such 20as, e.g.] netalpa netfa/ meta. [0009] In

anot her aspect of the method of thqipresentpinventiong t he peryl ene dye may
be bonded to the polynmer by reacting a group conpriseé in the peryl ene dye
with the at | east one (preferably) polar group of the polynmer. The at | east
one pol & group may, for exanple, be 25a hy¥doxy group and/or the group
conprised in the peryl ene dye may be a hal ogen such as, e.g., Br or d. 4

wherein the groups R4 may be the same or different and are selected from

alkyl groups having from 1 to about 10 carbon atoms and the average
number of m is from about 1 to about 30, for example, from about 1 to
about 25, from about 1 to about 15, from about 1 to about 10, from about
10 1 to about 5, from about 1 to about 3, from about 5 to about 15, from
about 5 to about 10, from about 10 to about 20, or from about 20 to about
30. The groups R4 may be the same or different (preferably the same) and
may, for example, be selected from tert-butyl, tert-octyl and branched
nonyl. Further, a group R4 may be in the meta- or para-position with
15 respect to the OH group (in formula (IV) only the para position is
shown), and there may be more than one group R4 (e.g., 2 or 3 groups R4)
present on a phenyl ring. For example, if two groups R4 are present on a
phenyl ring (the same or different, preferably the same groups R4) they
may be present in any of the available positions on the phenyl ring, such

20 as, ¢.g., meta/para or meta/meta.

[0009] In another aspect of the method of the present invention, the
perylene dye may be bonded to the polymer by reacting a group
comprised in the perylene dye with the at least one (preferably) polar
group of the polymer. The at least one polar group may, for example, be
25 a hydroxy group and/or the group comprised in the perylene dye may be

a halogen such as, e.g., Br or CL



[0010] In a still further aspect of the nethod of the present invention,
the perylene dye nay be a conpound of fornula (A or fornula (B): (A (B)
wher ei n: BORe11gHeRips Z, the same or different from eachrPoTiPegitiosgsnesent O,
Sor N R provided that in the above fornulae the unit -00-Z-00- (in the
case of formula (B) one or both units bf formula -CO-Z-00-) may be repl aced
by a unit -CS-Z-00-, or a unit -CS-Z-CS-, or by [-COOH HOOC-] (i.e., the

di carboxylic acid instead of the cyclic anhydride) and 10further provided
that for Z =[001Q] ﬂmestjlrhiﬁtrthe@@smc()@fthmtlml ofepd pieseht nyveatiomitbe of fornul a

i o of d dent 'l bstituted
At phati o ogEie R Aty KRBT oF st S T Bkt ar T S e

al kyl heteroaryl aryl al kyl or heteroaryl al kyl group haV| ng from1l to about
20 carbon 15 atons; and R and R may al so be comk'n ] ©®orm toget her
with the N atoms to which they are attached, an optional|y substituted
and/ or fused 5- be the sane or

different and represent ha\l\gen, @@

wherein:

5 the groups Z, the same or different from each other, represent O, S or N-
R, provided that in the above formulae the unit -CO-Z-CO- (in the case
of formula (B) one or both units of formula -CO-Z-CO-) may be
replaced by a unit —-CS-Z-CO-, or a unit -CS-Z-CS-, or by [-COOH
HOOC-] (i.e., the dicarboxylic acid instead of the cyclic anhydride) and

10 further provided that for Z = N-R the unit -CO-Z-CO- may be replaced
by a unit of formula —C(=NR’)-NR-CO-;

R and R’ independently represent an optionally substituted aliphatic,
cycloaliphatic, aromatic, heteroaromatic, alkylaryl, alkylheteroaryl,
arylalkyl or heteroarylalkyl group having from 1 to about 20 carbon
15 atoms; and R and R’ may also be combined to form, together with the N
atoms to which they are attached, an optionally substituted and/or fused

5-to 7-membered ring;

the groups X may be the same or different and represent halogen, COOH,
and isocyanate (NCO);

20 the groups Y may be the same or different and are selected from OH,
NO,, CN, groups of formula R”, OR”, COOR”, OCOR”, CONHR”,



5 CON(R") 2, OCONHR', OCON(R')2, COR', SBH, SOBR', S2NHR', SZN(R') 2,
NHCOR', NRCOR', NHCOOR', NRCOOR', NHSO2R', NRSO2R', NHR', and N(R')2 ,
wher ei n tWe 2griodpes7’R' may be the sane or different and PEPEPIENNSIEHMI
optionally substituted aliphatic, 5 cg/cl oal i phatic, aromatic, hetero
aromatic, alkylaryl, alkylhetero aryl,”? arylal kyl or heteroarylal kyl group
having from 1l to about 20 carbon atons and, where two groups R' are
present, nay al so be conbined to form together with the N atomto which
they are att &6MR”)AOCPNHRTaOGONEISL, iGQRE S Qultl/S0:R’uSOINBR™™ 0 7- nenber ed

53 5 e PENED. SRRUREEdRhaR A ObE QR NERS. fna U ther
provi ded t hatvngqu,RY, NHR 8lind SqRY), 0RGeRiin e FfoupR” Ray @RI i8S at | east one

group X as sub stituent. [0011] Tn one aspect of the conpounds of the above
fornul ae, ther(dhffgyentismngreppesnivan gptiosadty yHstohtecelighaiips Z represents

N- R wherein R . he..sel ected, .for exanmpl e, .from optipnall ubsti t ut ed
Nyl e o Syt S LR nb RS K ARl 8T S DR PO L

al kylaryl or aﬁgﬂa&kﬁﬂ by hetarylglk§ T ooup havimbdiin 12toCasd@n0atabdn optional |y
substituted aryl having fromabout 6 to about 20 carbon atons, and
optional |y sabues anish sdichetver swups R”20e RERS g TRy sodbfotRmBingd thout 20

carbon &t O (54 o e Sifl e Y OTLORN AR SUBRILENLADBLlYhy having from 1

t
to about 4 carbdn optionally substitute enyl, “or optionally
substitut ed bebsipited Byd/avaefysalf 5-no-rhémbdredigngxanpl e, R nmay represent phenyl
substituted with from1l to about 3 groups selected from hal ogen and al kyl

havi . . €. 0. I
cubst 00 ed. By e ek erdt U FROF el SRR ED ERe T & AL e Y o1

tertiary carbwr &t movidex emp(ed) &f nomhigher thaallude fugbgrmpyildeditidt tert . - butyl
groups. [0012] In another aspect of the conpounds of the above fornul ae,
the peryl ene fofye=rh3t lgwst ane 8hBoBndnd R rcopmiises gtAFast apg SioNALY 9%l y, t he
30peryl ene dy Sﬁyenpe a conmpound of formula (B) such as, e.g., a conpound
of forrrula(B?b erein the groups Z may be the sane or

[0011] In one aspect of the compounds of the above formulae, the (only)
15 group Z or at least one of the groups Z represents N-R wherein R may be
selected, for example, from optionally substituted alkyl having from 1 to
about 6 carbon atoms, optionally substituted alkylaryl or arylalkyl having
from 7 to about 12 carbon atoms, optionally substituted aryl having from
about 6 to about 20 carbon atoms, and optionally substituted heteroaryl
20 having from about 3 to about 20 carbon atoms such as, e.g., from
optionally substituted alkyl having from 1 to about 4 carbon atoms,
optionally substituted phenyl, or optionally substituted benzyl. By way of
non-limiting example, R may represent phenyl substituted with from 1 to
about 3 groups selected from halogen and alkyl having from 1 to about 6
25 carbon atoms such as, e.g., a phenyl group substituted by at least two
alkyl groups which comprise a secondary or tertiary carbon atom,

examples of which include isopropyl and tert.-butyl groups.

[0012] In another aspect of the compounds of the above formulae, the
perylene dye may be a compound of formula (A). Alternatively, the
30 perylene dye may be a compound of formula (B) such as, e.g., a

compound of formula (B) wherein the groups Z may be the same or



6 different and represent 0 or N-R (including conpounds wherein both
groups Z are 0, conpounds wherein both groups Z are NR (with the groups R
bei ng t heweant/warssdi f f erent), and conpounds wherei n onePGTMPROIZ/05851D and
the other group Zis NR). 5[0013] The present invention also provides a
peryl ene dye whose solubility and/or GQSpersi bility in a polar liquid

medi um has been increased by having been bonded to a polyner, as well as a
pol ymer - bonded peryl ene dye of formula (A) or fornmula (B): (A)(B)

10wher ei n t hdiffemopsndreproseens fher BrR dinfchehentcorhpamdsadierantveth represent 0,

S or NR, provided §hat . .the unit, -00-2-00-, (in t C f.formula (B) one
ani't or bot h IS ey BEnP IR oy R bb L g N it HE 2 s o
nmay be repl arg)?‘(ﬂlp'@YR[beg%HeH% br (diffSrent)! B&d SbmPoBASYWhéreRCbAL 151 nst ead of
t he anhydride) and further provided that for Z = NR the unit - C0-Z-00-

may be repl agsipoisdO and thether gronm 4is-MRINR) - NR- 00-; R and R i ndependent |y
represent an optionally substituted aliphatic, cycloaliphatic, aromatic,

het er oagomat ijgo133! T Fhdkknt MIHBSIRILF W idesBhYp@YINE Ble Wb 0aryl al kyl
group having from1l to about 20 carbon 20atons; and R and R my be

conbi ned to folubilityoged/edispersibilhey iN a polar liquid medium has been
increased by having been bonded to a polymer, as well as a polymer-

bonded perylene dye of formula (A) or formula (B):

O\z O

(A) (B)
10 wherein

the groups Z, the same or different from each other, represent O, S or N-
R, provided that the unit -CO-Z-CO- (in the case of formula (B) one
unit or both units) may be replaced by —CS-Z-CO- or a unit -CS-Z-CS-,
or may be replaced by [F<COOH HOOC-] (i.e., the dicarboxylic acid
15 instead of the anhydride) and further provided that for Z = N-R the unit -
CO-Z-CO- may be replaced by a unit of formula —C(=NR’)-NR-CO-;

R and R’ independently represent an optionally substituted aliphatic,
cycloaliphatic, aromatic, heteroaromatic, alkylaryl, alkylheteroaryl,
arylalkyl or heteroarylalkyl group having from 1 to about 20 carbon
20 atoms; and R and R’ may be combined to form, together with the N



7 atons to which they are attached, an optionally substituted and/or fused
5- to 7-nenbered ring; the groups X may be the sanme or different and
repr esentwbabuogerss7i socyanat e and COCH, vvith t he provi se@CTERR01ANS85¢ASt One
group X (which 5 may be the only gro%o represents a group of formula
-L-P wherein L represents a coval ent (di rect) bond or a bridging group and
P represents a polyner nolecule; the groups Y may be the sanme or different
and are selected fromOH NO2, CN, groups of formula R', OR', COOR', OCOR',
CONHR', 10 @@ﬁ(lﬂb)\ﬁhicm@dl-ﬂ attQBEON(dR'Rion@DRYYbsEaBEY aiBIBRusedS2NHR" ,
SCJZN(R ) 2, NISC??7 X NHCOOR', NRCOOR', NHSO2R', NRSO2R', NHR', and
N(R')2 , G/TRENy %Hﬂg ‘R' may be the same or different and represent
an optionally substi tut ed aliphatic, cycloaliphatic, aromatic,
het er oar omat itiecg gedupsl Mnydy baltky ket errcahffystcnt abd rapyésahkyhlo@en

from1l to about 20 carbon

het er oaryl al k gr ou h i and, where two
groups R' ar 0}5)’%?&?1¥ @é?[ﬂgw%l & DEQYR19) thakpt tl?f‘s’f%‘?‘erﬁro’tl?)gte&ﬂg?hwth the N
at om t ogwhi C%Wth@Bﬁly%rB@ﬁﬁ?%pr%n%Q{[greﬁ'ﬁbffbrﬁ'l'dpasiIL Jpuiggeiand/ or fused 5-

to 7-menbered ring; n and each represent 0 or an integer of from1l to 8
(i.e., 1, 2, rgqyresentssy CO@alenQ(@llrEct@bm&) or pomddinegrouhand Prrepisdngs ot hi gher
than 8 and furé,her r]{grov ded that for n = 0 at least one of R R and R’
conpri ses at PPEEY Zﬁ’oup X as sub stituent. [0014] In one aspect of the
pol ymer - bonded peryl ene dye of the present invention, the (only) group Z or
at | east onetlof gtonps §r mapdezhé same be ddéasent bl of stlectad faoBYH, r epr esent s

N- R wherein e selected, for I f ubstituted
al kyl havi nglﬁdmrﬁb? g@“@ﬁ@égoﬁn‘é]ﬁr% ’oﬁiQOl{) {5‘3% ?ﬂg\llu% gitut ed
al kyl arpgl or C@Ndl@)%)dcd)ﬁmﬂgdd@ﬁ(l@ ), @@ﬂa’msogh? SRRPOBOaNPIRE, optionally

substituted aryl having from about 6 to a out carbon atons, and
optional |y s@6aNRUb.edNHEDR! oBIREIORaWIHGOOKS] I\HHE)QORﬁ NHSO:R”,

NRSO;R”, NHR”, and N(R”), , wherein the groups R” may be the same
or different and represent an optionally substituted aliphatic,
cycloaliphatic, aromatic, heteroaromatic, alkylaryl, alkylheteroaryl,
15 arylalkyl or heteroarylalkyl group having from 1 to about 20 carbon
atoms and, where two groups R” are present, may also be combined to
form, together with the N atom to which they are attached, an optionally

substituted and/or fused 5- to 7-membered ring;

n and p each represent 0 or an integer of from 1to 8 (i.e., 1,2,3,4, 5,6,
20 7 or 8), provided that (n+p) is not higher than 8 and further provided that
for n = 0 at least one of R, R’ and R” comprises at least one group X as

substituent.

[0014] In one aspect of the polymer-bonded perylene dye of the present
invention, the (only) group Z or at least one of the groups Z (in the case
25 of formula (B)) represents N-R wherein R may be selected, for example,
from optionally substituted alkyl having from 1 to about 6 carbon atoms,
optionally substituted alkylaryl or arylalkyl having from 7 to about 12
carbon atoms, optionally substituted aryl having from about 6 to about 20
carbon atoms, and optionally substituted heteroaryl having from about 3
30 to about 20 carbon atoms such as, ¢.g., from optionally substituted alkyl

having from 1 to about 4 carbon atoms, optionally substituted phenyl, or



30t o about 20 carbon atons such as, e.g., fromoptionally substituted al kyl
having from 1l to about 4 carbon atons, optionally substituted phenyl, or 8
opt i onal IWOo=0hist4785at ed benzyl. By way of non-linmting ePamppre)11/R585ay
represent phenyl substituted with fromgl to about 3 groups selected from
hal ogen and al kyl having from1l to about 6 carbon atons such as, e.g., a
phenyl group substituted by at |east two al kyl groups which conprise a 5
secondary or tertiary carbon atom non-limting exanpl es of which include

i sopropyl andptienally-dabstytutegllmmpsl. 0045 pf hon-dinotihg exasplecR iy t he

pol yner - bonded peryl ene dye.of th resent .inyention, the perylene dye may
be a corrpounae%gsef%l’lﬂﬁﬁ%s‘%{)ﬂslt.ut%‘f’@? Lr‘)nr&fl} 6&9 ?}30“¥ﬁ§r%§§ﬁl§?®ﬂ)gﬁ‘?&ﬁd peryl ene
dye may be ahaREPRHRWaIR]] halbnd B6MUl @ dbBht 6 ¥&BoRStonR: @ch ad cGMPound of
formula (B) wherein the groups Z be the sane or different and represent

. may . .
0 or N-R (i noheabilggowosybetituier hat leds tyotahkyd cowps whiel eomprigconpounds
wher ei n_both groups Zg?r?.N-R t he gr.ou ei.ng . th sape, or different)
5 S sdia i es. of which

s R..
and conpounds Wherel R g 865)02 e}ts nalﬁdlntl]ﬁego er gr oup Is NR).

15[ 0016] I n yefluknedpiepylaspest -bafyl ghppol yner - bonded peryl ene dye of the
present invention, L may be selected fromO0, C(=0)0, OC(=0), C(=0)NH,

NHC(=0) 0, NHC(= H an =0 = .. For .ex le, L represent 0.

[0017] 1n & S0 PRt BB B rphan AR RER S braad B PERAGe dye of the
20 present i py&BAliANentBnBY JeBAERSEH may BOhYERpotil] 6Cfok@ulah@l). conpri ses at
| east one (recurring) nononer unit that conprises at |east one polar group

such as, e.gAlteaativelystheqiodypertbandgd pagyles| aetaey be areomparesk9f car boxy and
am no oups. f -t , e 2 conprise a
henol 2T BT Btn Q0L LR MRt I RELHTRE w0RYs

Z may be the same or different and represent O or N-R (including

compounds wherein both groups Z are O, compounds wherein both

groups Z are N-R (the groups R being the same or different) and

compounds wherein one group Z is O and the other group Z is N-R).

15 [0016] In yet another aspect of the polymer-bonded perylene dye of the
present invention, L may be selected from O, C(=0)0, OC(=0),
C(=0O)NH, NHC(=0)0O, NHC(=O)NH and C(=0)0C(=0) .

For example, L may represent O.

[0017] In a still further aspect of the polymer-bonded perylene dye of the
20 present invention, P may represent a polymer molecule that comprises at
least one (recurring) monomer unit that comprises at least one polar
group such as, e.g., at least one polar group selected from hydroxy,
carboxy and amino groups. By way of non-limiting example, the polymer

may comprise a phenolic resin such as, e.g., a phenolic resin of formula

OH OH OH
25 Ry R, Ry



9 wherein the groups R4 may be the sanme or different and are selected from
al kyl groups having from1l to about 10 carbon atons and the average nunber
of mis fwornabams7l to about 30, for exanple, from aboRCTEPR@1ARIN? 25,
fromabout 1 to about 15, from about 1 to about 10, fromabout 5 1 to
about 5, fromabout 1 to about 3, from about 5 to about 15, from about 5 to
about 10, from about 10 to about 20, or from about 20 to about 30. The

groups R4 may be the sane or different (preferably the sane) and may, for
exanpl e, be sdicaut gut drogm Remay buthglsame er dHfeetny bndiard sbicated fimdh nony| .

Further, a grqup R4 be [n t ta- or parag-position with 10 respect
Lo the OH or GO @ dliet DIV Bofiiyt RS R pBS ol o reriown) . and
there may be gRiLEr bNANs FAMN FbOUP Bbblt 90, foR cQmHc IrOMRDolRE) tPr esent on a
phenyl ring. For exanple, if two groups R4 are present on a phenyl ring

(the same or aboytf2er &am, abpret tr alisiuy 13.Heors aheutdrtowbeutd) fioheabonty be present
| any of thg QuRbLak! £oROSELL 918 B’ DorRRSMl S W e D RS o9

net a/ pafa or neta anot ier aspec polymer - bonded

peryl ene dye abduttie apo@sEN frobatRt 1 ®d, abBuiTBY, ob #ven £bdRt 20 to@ort t han one
peryl ene dye nol ecul e bonded thereto. [0019] The present invention al so
provi des a pP8cEksePyps Ratpnge the spmegs diffgsentypieiaeblp diogagwe atfe as set
forth above (| LN di vall A g [T ol -To) Y Hols Ss conpri ses
contacting a%@?%@géne o%/g’eoo%‘ &p%ﬁ%r@ﬁfﬁ) ?)l% E’Poérrrgf'%’ fl% :81‘ fg&F (A (B
wherei n the gooulp$Fuihet,egroapR,omadibefiertbaindta-oon paatpositioarwitht epr esent 0, S
or NR,_ provided that the unit -00-2Z-00- (/I n tlhe case of fornula (B)
10 respect to the OH group (in formula (IV) only the para position is

shown), and there may be more than one group R4 (e.g., 2 or 3 groups Ry4)

present on a phenyl ring. For example, if two groups R4 are present on a

phenyl ring (the same or different, preferably the same groups R4) they

may be present in any of the available positions on the phenyl ring, such

15 as, ¢.g., meta/para or meta/meta.

[0018] In another aspect of the polymer-bonded perylene dye of the
present invention, P may have one or more than one perylene dye

molecule bonded thereto.

[0019] The present invention also provides a process for making a
20 polymer-bonded perylene dye as set forth above (including the various
aspects thereof). The process comprises contacting a perylene dye of

formula (A) or formula (B):



one or both units) may be replaced by-CS-Z-00- or a unit - 5 CS-Z-CS-, or
may be replaced by [-COOH HOOC-] (i.e., the dicarboxylic acid instead of

t he anhydwpDae)/ams7t hat for Z = NNR the unit - CO-Z-00- PeREPR@E L0883 ACed by
a unit of fornmula -C(=NR)-NR-00-; R and R in the above fornmulae (A) and
(B) independently represent an optionéfﬂy substituted aliphatic,

cycl oaliphatic, aromatic, heteroaromatic, 10 al kylaryl, alkyl heteroaryl,
aryl al kyl or heteroaryl al kyl group having from 1l to about 20 carbon atons;
and R and R may al so be conbined to form toget &g wz @e N atonms to
whi ch they are attached, an optionally substituted @and/of fused 5- to

7- menbered ring; the gr ‘¢obe the sanmelor different and
represent hal ogen, 15i socyanatejand ¢ ;. the grog Y ey be the same or
different and are selected from)Q CN, group |fo la R", OR'
COOR', OCOR', CONHR', CON(R") - &y OCON(R') 23 CORVASCBH, SOBR',
S2NHR', S2N(R') 2, NHCOR', NRCOR COOR', NRZQOOR HSOAR', 20 NRSQ2R',
NHR', and N(R')2 , wherein theYy R' may be th P

represent an optionally subsgi ighatic, cy

5°S ar 'di fferent and
; ic, aronmatic,
a 3 or

het eroaromati c, al kylaryl, al% garyl, 11 ‘
bout 20 carton atons and nay al so

het eroaryl al kyl group having f
be conbined to form together
an optionally substituted and/ or s to 7- 15 I~Fpng; 5Sn and p
each represent 0 or an integer of from1 to 8 (i.e., 1, 2, 3, 4, 5 6, 7 or
8), provided that (n+p) is not higher than 8, and furtEﬁr provi ded that for
n =0 at least one of RR, R and R'Vtonprises at Ieast( e group X as

substi tuent;

wherein the groups Z, the same or different from each other, represent O,
S or N-R, provided that the unit -CO-Z-CO- (in the case of formula (B)
one or both units) may be replaced by —CS-Z-CO- or a unit -
5 CS-Z-CS-, or may be replaced by [-COOH HOOC-] (ie., the
dicarboxylic acid instead of the anhydride) and that for Z = N-R the unit -
CO-Z-CO- may be replaced by a unit of formula —C(=NR’)-NR-CO-;

R and R’ in the above formulae (A) and (B) independently represent an
optionally substituted aliphatic, cycloaliphatic, aromatic, heteroaromatic,
10 alkylaryl, alkylheteroaryl, arylalkyl or heteroarylalkyl group having from
1 to about 20 carbon atoms; and R and R’ may also be combined to form,
together with the N atoms to which they are attached, an optionally

substituted and/or fused 5- to 7-membered ring;

the groups X may be the same or different and represent halogen,

15 isocyanate and COOH;

the groups Y may be the same or different and are selected from OH,
NO,, CN, groups of formula R”, OR”, COOR”, OCOR”, CONHR”,
CON(R”);, OCONHR”, OCON(R”),, COR”, SOzH, SOs;R”, SO,NHR”,
SO,N(R”),, NHCOR”, NRCOR”, NHCOOR”, NRCOOR”, NHSO,R”,
20 NRSO;R”, NHR”, and N(R”), , wherein the groups R” may be the same
or different and represent an optionally substituted aliphatic,

cycloaliphatic, aromatic, heteroaromatic, alkylaryl, alkylheteroaryl,



with a polynmer P under conditions which cause a reaction of a (at |east
10one) group X of the perylene dye with a functional group of the polyner

t o coval ewDI2911bi4me$7t he pol ymer to the peryl ene dye. [O00POJ/HPro10/0&85a%spect of
the process, a group X of the perylene _dye that represents hal ogen nay be
caused to react with an OH group of t Hé polymer P to replace X by a group
-0-P. For exanple, the OH group of 15the polyner nay be a phenolic OH
group. [0021] In another aspect of the process of the present invention,

t he process mmylalky] oaheicechrglalkylrgrohp hpvegemem bfo abddd.cafdPpR2] The

present invention al so provides .a r - bonded ryl ene d of one of
Pormulae (1) Ay g B et rerutnbe I e ot o vEfethedhatast i f £ or ent. 1 rom
each other, raRECERPtarOattazhOd d}%oﬂ%onen%gmei%twaﬁd/bflﬁise@5C@c$e- of formula
(111) one or both uhits -00-Z-00- may be replaced by -CS-Z-00- or a

uni t - CS- Z- csmenghergtayngse 5 repl aced by [-COOH HOOC-] (i.e., the
di carboxylic acid instead of the anhydride) and that for Z = N-R the unit
-00-Z-0Q- may, Hg g &RhaGREsAY0 3r #idte & of Aol & 8 GENR: MRt B, R and R
i ndependently represent an optionally substituted aliphatic,
7 or 8), provided that (n+p) is not higher than 8, and further provided that
for n = 0 at least one of R, R’ and R” comprises at least one group X as

substituent;

with a polymer P under conditions which cause a reaction of a (at least
10 one) group X of the perylene dye with a functional group of the polymer
to covalently bind the polymer to the perylene dye.

[0020] In one aspect of the process, a group X of the perylene dye that

represents halogen may be caused to react with an OH group of the

polymer P to replace X by a group —O-P. For example, the OH group of
15 the polymer may be a phenolic OH group.

[0021] In another aspect of the process of the present invention, the

process may be carried out in the presence of a base.

[0022] The present invention also provides a polymer-bonded perylene

dye of one of formulae (I) to (I1I):
R,
R,
R;
O N O

PO X
n

e

20 (1), or




cycloali phatic, aromatic, heteroaromatic, alkylaryl, alkylheteroaryl, 10
aryl al kyl or heteroaryl al kyl group having from1l to about 20 carbon atons;
and R andw@20nem785¢ conbi ned to form together wth thePNT&wPeNE/058510i ch
they are attached, an optionally substituted and/or fused 5- to 7-nenbered
ring; RlL, R2 and R3 are independently Zel ected from hydr ogen, optionally
15 substltuted C-C4 alkyl, optionally substituted G -C4 al kyl - COOH,
optionally substituted G 4 al kyl - SO3H, optionally substituted Cl-C4

al koxy, opti ovietdiy substituted nono(Ci-C4)al kyl ami no, optionally
substituted di (G -C4)al kyl am no, optionally substituted Cl-C4 am noal kyl,

hal ogen, Cyagﬁ) geﬂgpggz th@@%%?ﬁiffe?&ﬁ%n%é&ﬂ%h% %&ﬁc?jse oRITE OF

different an sent hal ogen, isocyanate an e groups Y may be
t he sanme or d&fpf@n@attthandtlaercassef foctnath (ﬂﬂ)am@ﬂbowmmtscﬂo -gr@dps of formul a

R', OR' (R') 2, . OCONHR",, )2, COR", SOB8H,
soeR' s NHF?‘aY boyEepy 3%5 Zm@ ) '5%%:%\' s ', NHSO2R',
NRSC2R" 5 NHRepiaed N(BCOOH Mbecei Fiet rH'f-ie ch@%§ i aéIBan?é%xdtJﬁhé ane or
different and repr esent an optiona substi tu%,ed al i phati c,

cycl oal i phat iashydardsirand that foet/et th@hmumt ;C@14c¢0amydy, b%ﬂeklylbdrﬂeb}er oaryl,
aryl al kyl or heterqarylal kyl from1l to about 20 carbon 30at ons
and, where tWd™ &rég are p{:Q?@ESw ‘al so be conbined to 13 form
together with the N atomto which they are attached, an optionally
substitut ed &naidR’ indepdndentlyoreprasentoer epticnaly; substitubel dasatiof for nul a
(1), n and cyce:lao(a:lnpflat rea%grrrllgtig ggtel%%rér?lgg alk?lfar;lr a{pylheteroaryl
10 arylalkyl or heteroarylalkyl group having from 1 to about 20 carbon
atoms; and R and R’ may be combined to form, together with the N
atoms to which they are attached, an optionally substituted and/or fused

5-to 7-membered ring;

Ri, Ry and R; are independently selected from hydrogen, optionally
15 substituted C;-C4 alkyl, optionally substituted C;-C; alkyl-COOH,
optionally substituted C;-C4 alkyl-SOsH, optionally substituted C;-C,4
alkoxy, optionally substituted mono(C;-Cs)alkylamino, optionally
substituted  di(C;-Cy)alkylamino,  optionally  substituted C;-Cq4

aminoalkyl, halogen, cyano, nitro, and SOzH;

20 the groups X may be the same or different and represent halogen,

isocyanate and COOH;

the groups Y may be the same or different and are selected from OH,
NO,, CN, groups of formula R”, OR”, COOR”, OCOR”, CONHR”,
CON(R”);, OCONHR”, OCON(R”),, COR”, SO:H, SO:;R”, SO,NHR”,
25 SO,N(R”),, NHCOR”, NRCOR”, NHCOOR”, NRCOOR”, NHSO,R”,
NRSO;R”, NHR”, and N(R”), , wherein the groups R” may be the same
or different and represent an optionally substituted aliphatic,
cycloaliphatic, aromatic, heteroaromatic, alkylaryl, alkylheteroaryl,
arylalkyl or heteroarylalkyl group having from 1 to about 20 carbon

30 atoms and, where two groups R” are present, may also be combined to



1to8 (i.e., 1, 2, 3, 4, 5 6, 7 or 8), provided that (n+p) is not higher
than 5 8; and in the case of formulae (1) and (1), n and p each
representWOzorlllafrssﬁnt eger of from1l to 7 (i.e., 1, 2, 3PCHEP3)11858519 7),
provided that (n+p) is not higher than_7 (and pref erably not hi gher than
4); and P represents a polymer nol ecul 13 [0023] In one aspect of the above
pol yner - bonded peryl ene dye, P nmay 10 represent a polyner nol ecul e that
conprises at |east one nononer unit that conprises at |east one polar group
such as, e.gforna tggathgy veidi thethedtofir wmwinighltheyyare etadhodyanarpdioantisno gr oups. By

f I I [ h i [ h
ae oo a otk SEMRe 1S PRUTRAERE n the aroups R4 mmy be the

sanme or different and are sel ect ed from al kyl groups having from 1l to about
10 carbon at amtheansk dhieravier(Hyen mwn[beachoépmdmOfomanﬁmbmtoffroho about 30,

for exanpl e, abou about 25 om a t out 15, from
aboutxln}t)o ch}B%r?ié 1 #oﬁf‘ago‘é%ﬂr gprz%kf{?fi t(p?&#g%@[gﬁqr %‘&Jabout 3, from
about 5sto alouty thahe E&s‘ér@f@&%ﬂae‘:’(ﬁé}lda@ﬂ}% ahfp Ja%f?%ﬁ‘&%ﬁtto 4Pat 0 about 20,

or from about 20 to about . groups R4 may be the sane or different
(preferably urkteg@a)rﬁﬁjonahd) "hﬁlye,, lf dr3,e4<énﬁloe7) tDEO\S@ddetbate(d+P)1@mmt ert-butyl,

tert-octyl and. br nc? %Sn the p R4 may be in the neta- or
par a- positi orlu1 %efﬁ'ap zﬁlé Prefe(géltfl}{lg 3131361%() ormula (IV) only the para
position is

P represents a polymer molecule.

[0023] In one aspect of the above polymer-bonded perylene dye, P may

10 represent a polymer molecule that comprises at least one monomer unit
that comprises at least one polar group such as, e.g., a group selected
from hydroxy, carboxy and amino groups. By way of non-limiting

example, the polymer may comprise a phenolic resin such as, e.g., a resin

of formula
OH OH OH
SRCIA®
15 Ry R, Ry
(Iv)

wherein the groups R4 may be the same or different and are selected from
alkyl groups having from 1 to about 10 carbon atoms and the average
number of m is from about 1 to about 30, for example, from about 1 to
20 about 25, from about 1 to about 15, from about 1 to about 10, from about
1 to about 5, from about 1 to about 3, from about 5 to about 15, from
about 5 to about 10, from about 10 to about 20, or from about 20 to about
30. The groups R4 may be the same or different (preferably the same) and
may, for example, be selected from tert-butyl, tert-octyl and branched
25 nonyl. Further, a group R4 may be in the meta- or para-position with

respect to the OH group (in formula (IV) only the para position is



14 shown), and there nmay be nore than one group R4 (e.g., 2 or 3 groups R4)
present on a phenyl ring. For exanple, if two groups R4 are present on a
phenyl riwgQ20tia78same or different, preferably the sanePGToPR&11/888512 hey may
be present in any of the avail able positions on the phenyl ring, such 5as,
e.g., netal/para or neta/nmeta. [0024] I"# anot her aspect of the above

pol ynmer - bonded peryl ene dye, P nay have one or nore than one peryl ene dye
nol ecule (e.g., 1, 2, 3, 4, 5 6, or nore perylene dye nol ecul es) bonded

t heret 0. Convkewse) ynd tepanay bnmotythamohegobp Rakgghave 3@aipsRipor e t han one
pol ymer nolecule 1 nor e mer nol ecul es P)

OP ) , 2, 3, ¢ |
D onea ¢ hor cpbsSe e phawh Bpe. B s, 3P aToiS BT RaTes | east tvio

peryl ene dye pHely@ GilashdQRdes: bRt PreRiableaRt safResBlipsd RPSBeper yl ene dye
mol ecul es bei ng bonged to at | east one additional polyner nolecule P (which
in turn may oRynEyprassnt bearyor{dhe avalableepositions pe thedphicnyy bived, spelr yl ene dye

15nol ecyl es) .. [002 et her aspect, in the above pol yner-bonded
peryleng dyeaﬁfggﬁ%f%g%?%%yéﬁ%ﬁq%dependentIy be sel ected from hydrogen

Cl-C4 al kyl, Cl1-C4 al koxy, hal ogen, and SC3H and/ or the peryl ene dye may be
a conpound ofl0628 dulanothe) aspect of thy abérer polpmenbphdddspetylepe dye,P and X 20
represents C oqlBr, or wherein (n+ 1is 0 anf/o% R1 ngﬁg%_gre sel ected
from Cl-C4 al"i&) a3 808" METHay pps Redylent d¥e pofsop Aggdae y“Be a conpound
of formula (lg) oW JRByleaPld§sandectived) 8088cd BicratoC @mRERR1Rfa formula (1)
wherein Rl represents SC8H and R2 and R3 represent hydrogen. 25[0026] The

present i nveteiydmealys onqlecnd mey havomscs $8ore dhanfaripadymaer g lgewds - bonded

I d I N h . Th
b occaaboomtt i Vont act Phii Boifst iR ico el dFEbSERRPY o
2011/ 147857 PQIHER2 Q1 On85hD1ddule P may have at least two perylene dye

molecules bonded thereto, at least one of these perylene dye molecules
being bonded to at least one additional polymer molecule P (which in
turn may or may not be bonded to one or more additional perylene dye

15 molecules).

[0025] In yet another aspect, in the above polymer-bonded perylene dye
Ry, Ry, and R3; may independently be selected from hydrogen, C;-Cy4
alkyl, C;-C,4 alkoxy, halogen, and SO3;H and/or the perylene dye may be a
compound of formula (I) or (III) wherein (n+p)is 1, 2 or 3 and X
20 represents Cl or Br, or wherein (n+p) is 0 and/or R; and R, are selected
from C;-C, alkyl groups. Even further, the perylene dye may be a
compound of formula (I) where R3 represents hydrogen, or a compound
of formula (I) wherein R; represents SOsH and R, and Rj represent

hydrogen.

25 [0026] The present invention also provides a process for making a
polymer-bonded perylene dye of any one of formulae (I) to (III) set forth
above. The process comprises contacting a compound of formula (I’) to
(I117)



wherein R1, R2, R3, X and Y are as defined above for fornulae (I) to (I11)
5and nis at least 1 and (n+p) is 1, 2, 3 or 4, with a polyner P, i.e., a
pol ynmer meDeeul®78ii ch conprises a group that is capabl @CofEPe@a®s8SMY Wi th X
to replace X by a group of fornula CPj_[0027] In one aspect, the process
may be carried out in a polar aprotic érganic solvent in which the pol yner
P is soluble. For exanple, the polar 10sol vent may conprise at |east one of
N- net hyl pyrrol i done, dinethyl formam de, dinmethyl acetam de, and
di met hyl sul f oxi de. [0028] In another aspect, the process may be carried out
in the presence of an inorganic base and/ok a strong organic
non- nucl eophi IR,¢_base and/or in the presepCe of at |east one anti-foam
agent such as a p iyl ene 15gl ycol ~ad/ or_a derivagivecfhe gof . [0029]

3 mahout 0.2 g o algtt 10 g of

In yet anot her of' the procé
peryl ene dye nmay be] enpl oyed per 100 ¢ pol ymer P, for| exdnple at |east
asty about 0.6 @ gast about 0.8

about 0.4 g, atOkeas$i_sgbout 0.5 g, &
g, at least about|1l g| at |east abo at | east abg 3] or at | east

20about 8 g of dye per 100 gl of lpolymer P. 00 They pr esent
i nvention al so a printing i posi tion Qri'ses a pol ar
liquid mediumt

(I'), or (”'), or (”I')’

wherein R;, Ry, R3, X and Y are as defined above for formulae (I) to (III)
5 and n is at least 1 and (ntp) is 1, 2, 3 or 4, with a polymer P, ic., a
polymer molecule which comprises a group that is capable of reacting

with X to replace X by a group of formula OP.

[0027] In one aspect, the process may be carried out in a polar aprotic
organic solvent in which the polymer P is soluble. For example, the polar
10 solvent may comprise at least one of N-methylpyrrolidone, dimethyl

formamide, dimethyl acetamide, and dimethylsulfoxide.

[0028] In another aspect, the process may be carried out in the presence
of an inorganic base and/or a strong organic non-nucleophilic base and/or
in the presence of at least one anti-foam agent such as a polyethylene

15 glycol and/or a derivative thereof.

[0029] In yet another aspect of the process, from about 0.2 g to about 10

g of perylene dye may be employed per 100 g of polymer P, for example

at least about 0.4 g, at least about 0.5 g, at least about 0.6 g, at least about

0.8 g, at least about 1 g, at least about 2 g, at least about 5 g, or at least
20 about 8 g of perylene dye per 100 g of polymer P.

[0030] The present invention also provides a printing ink composition

which comprises a polar liquid medium that has at least one polymer-



16 bonded peryl ene dye of the present invention as set forth above

(i ncluding the various aspects thereof) dissolved or dispersed therein.

[ 0031] | rworelizpeset, the printing ink conmposition my EeCFEPREIE/05850M about
0.01 %to about 40 % by wei ght of the:&g | east one pol yner-bonded 5

peryl ene dye based on the total weight "of the conmposition. |In another
aspect, the printing ink conposition may further conprise at |east one
conductivity inparting substance (e.g., a salt). [ 0032] The present

i nventi on al $ongndoyegéseadyarddi gy @ressec umicniior emt sete fatti aglboves nade with

the printing, ink conposition of the sent inventio 10. as set forth
bbove. (1 net odinraaRG S stseBeeb HBSded O PR 1ifione aspect. the
mar ki ng or security feature may conprise at |east one pol yner-bonded
peryl ene dye [@i3d¢rldiong asmect,tBe priesegink corepuisitoon mey gomgripe fypmer - bonded

() tor ity shenSiMRas ehotBle byl s < oiine ohmauordsbect s |

thereof. | np@ﬂ%ﬁ'@&y%&%@&fon tE@%‘otg%gfgﬂgopfhesc%%dsitYoJ. eRLHS@BY conprise
at |east one of a thread, a |abel, a barcode, a 2D code, a pattern,

i ndi ci a, and aspedhtthe painting ink comp@id4] mFh dushe semprisp\aeritdsonnal so provi des
an article whic onprises the marking or security feature of the present

i nvention asCQ@?”%B&?H“%%%W%Qﬁﬁﬁnfﬁ%ﬁgﬁh$w§ t he vari ous aspects thereof).
[0035] In one aspect of the article, the marking or security feature may be

present on t (@032 tlihe lpecsemt inhentiooratogprbaides a markiagot srenrigsfeects the article
may be at |east .one of a I&%e . such as, | abel , packagi ng, a

| e.g., t ax
can, a metal Vs SmAdCHUIR Pgiprinting e&wwnfggl,on&af@ileo@s&ené&mep e (e.g., a

capsul @y 25 af batfo MRl N el i the RaidhBAR&aUhECa)), a nutraceutical, a
foodstuff or a beverage (such as, e.g., coffee, tea, mlk, chocol ate,

etc.), an artbcle made of g“gss, n article de of ceramc, a banknote, a
CL,

stanp, a secUP¥¥y TAGBEHERRCT QR AR Ay CEUrY, CHUFREBSPIPTAC at i ver ' s
license, a crgdy bn@?&ym@?—b@ﬁ&&s $eFALHe @ cld BUinUNt RSpre8elt - 2
transportation ticket or an event °17 ticket, a voucher, a value document,
an i nk-t r ansfierenfion,mg. a pobfrhaetanded pérylenc dy¢ bf foaaplagid oa faomber ci al good.
(B) and/or of any one of formulae (I) to (III) as set forth above (including
15 the various aspects thereof). In another aspect, the marking or security
feature may comprise at least one of a thread, a label, a barcode, a 2D

code, a pattern, indicia, and a data matrix.

[0034] The present invention also provides an article which comprises
the marking or security feature of the present invention as set forth above

20 (including the various aspects thereof).

[0035] In one aspect of the article, the marking or security feature may be
present on the article in the form a layer. In another aspect, the article
may be at least one of a label such as, e.g., a tax label, packaging, a can, a
metal, an aluminum foil, a cartridge, a closed cartridge (e.g., a capsule)
25 that contains, e¢.g., a pharmaceutical, a nutraceutical, a foodstuff or a
beverage (such as, e.g., coffee, tea, milk, chocolate, etc.), an article made
of glass, an article made of ceramic, a banknote, a stamp, a security
document, an identity card, a passport, a driver’s license, a credit card, an

access card, a ticket such as, e.g., a transportation ticket or an event



[ 0036] The present invention further provides a nethod of authenticating an
article. The nmethod conprises providing the article with the marking 5 or
security weanuw®78s7 t he present invention as set forth RODEP2@ENGEHIt he
application onto the article of the printing ink conposition of the present
invention as set forth above. [0037] "M one aspect of the nethod, the
article may be at |east one of a a tax | abel, packaging, a can, a netal, an
alumnumfoil, a cartridge, a 10 closed cartridge (e.g., a capsule) that
contains, e. @Cketaapstmmh@fceustaihmaﬂocmamutaradiémrinmédr,ﬁlm,fa)wbbtjf/é or a

bever age (sughn[1 coff ee tlea m | k, chocolate, etc.), an article

made of gl as aﬁthé??{dl ida fyReisial €8Pdmi ¢, " a banknote. a stamp, a security

docunent, an identity card, a passport, a driver's license, a credit card,
an access c ar[ﬁl)36¢ The pkatntanedntias furthay provadds5i rnanhsqbof hethémirating ket or an

event ticket, ucher, al ue .docunent, nln ransfer film a
reflective flaPﬁf“ tqjﬂ}ﬁé%tﬁo ﬁ%‘nﬁrl%eérﬂ%Ylg}n&ltﬁ@%’(‘f ngﬂmﬁ%n%resent
inventign al g0 QNeNY A%8urd o YR HeRad i RRhNSREs Whirshh hsovkbididakl e by a nethod
according to the preesent invention as set forth above (including the

vari ous aspeepglicatien ento)the hriicteno isthp ptigineg inktcohpasitio0aBwutre@nt. % t o 10% of
all pol yner nnleﬁ§ es h? onded thereto a perylene dye. [0039] In one
aspect, the Ib‘ii} I}asn“?fy dﬁ‘n%tolge a phenolic resin such as, e.g., a phenolic
resin of formula 25(1V)

[0037] In one aspect of the method, the article may be at least one of a a

tax label, packaging, a can, a metal, an aluminum foil, a cartridge, a
10 closed cartridge (¢.g., a capsule) that contains, ¢.g., a pharmaceutical, a
nutraceutical, a foodstuff or a beverage (such as, e.g., coffee, tea, milk,
chocolate, etc.), an article made of glass, an article made of ceramic, a
banknote, a stamp, a security document, an identity card, a passport, a
driver’s license, a credit card, an access card, a ticket such as, e.g., a
15 transportation ticket or an event ticket, a voucher, a value document, an

ink-transfer film, a reflective film, a thread, and a commercial good.

[0038] The present invention also provides a dye-doped polymer which
is obtainable by a method according to the present invention as set forth
above (including the various aspects thereof). In this polymer at least

20 about 0.1 % to 10% of all polymer molecules have bonded thereto a
perylene dye.

[0039] In one aspect, the polymer may comprise a phenolic resin such as,

¢.g., a phenolic resin of formula

OH OH OH
R, R, R,

25 (IV)



18 wherein the groups R4 may be the same or different and are selected from
al kyl groups having from1l to about 10 carbon atons and the average nunber
of mis fwornabams7l to about 30, for exanple, from aboRCTEPR@1ARIN? 25,
fromabout 1 to about 15, from about 18to about 10, fromabout 5 1 to
about 5, fromabout 1 to about 3, from®about 5 to about 15, from about 5 to
about 10, from about 10 to about 20, or from about 20 to about 30.. The

groups R4 may be the sane or different (preferably the sane) and may, for
exanpl e, be sdicaut gut drogm Remay buthglsame er dHfeetny bndiard sbicated fimdh nony| .

Further, a grqup R4 be [n t ta- or parg-position 10 with respect
Lo the OH or GO @ dliet DIV Byt IR R pBS Al o FctSioun) | and
there may be hgRILEr bNAMNs TR GFAHRA BAbOEt 30, foleWmple HrOMRDoIA) tPr esent on a
phenyl ring. For exanple, if t roups R4 are present on a phenyl ring

wo g
(the same or aboyti2er &am abppiet b alisiuy 13.Heors abeutdriowpeutRd) fioesbonty be present

ot af papa or Tngt APHEa o RERAb 2P BB e o Tl el BN RRVENT: O
[0040] The pabéitSubabsutSiipwinoat N & SHoby20\ay e £Heanpd & &dt f or pur poses
of illustrative discussion of the enbodinents of the present invention only

and are preséft ddeigiovmeRc BBy deohe prBg PHHE aMPrafsrabbothsspmeved to be the
rost usef ul_and hegdid %@%&%%%%%19&%8%&&' t%Pt-&p LNerQidipeip es and
the pre n thi’s d,

conceptual aspects’© gent i nvention. rega no attenpt is
made to showbsinched nomadl. Kethar,lagprodp Rhmapibesetite metaent pad@positioor e det ai |

than is necessary for the fundanment undeyr.st andi ng of the present

i nvent il8n, tH@thd@Wfﬁ%H@r{gﬁsH{P%(lagﬁ%{P@m(W ok SEeraRimPEahin the 25 art
how the severglyh)OnibBihefe hi\ELPMEREMRAN bRV EDL B 2%?3%?@%@ in practice.
[0041] As setS fvcv)r)fh abovee,gf]?\e peryl%ne_%gegw\/\ﬁg?% in acc roﬁgce with the
present i nvemtdsont ar &phanybanpdidedampleaifpwbygreupsrbyarberaséntfaraul ae (A) or
(B): 19 phenyl ring (the same or different, preferably the same groups R4) they
may be present in any of the available positions on the phenyl ring, such

15 as, ¢.g., meta/para or meta/meta.

DETAILED DESCRIPTION OF THE PRESENT INVENTION

[0040] The particulars shown herein are by way of example and for
purposes of illustrative discussion of the embodiments of the present
invention only and are presented in the cause of providing what is
20 believed to be the most useful and readily understood description of the
principles and conceptual aspects of the present invention. In this regard,
no attempt is made to show structural details of the present invention in
more detail than is necessary for the fundamental understanding of the
present invention, the description making apparent to those skilled in the
25 art how the several forms of the present invention may be embodied in

practice.

[0041] As set forth above, the perylene dyes which in accordance with
the present invention are to be bonded to a polymer may be of formulae
(A) or (B):



(A)(B) [0042] In the above fornmulae (A) and (B) the groups Z may represent
O, Sor NR Additionally, the unit or units -00-Z-00- nmay independently be
repl aced W9 201wm3r8s7- CS- Z- 00-, or a unit-CS-Z-CS-, or byPCHEP2&H1/058519
correspondi ng di carboxylic acid. Further, for Z = NR the unit -CO ZCO may
further be replaced by a unit of for mf% -C(=NR)-NR-00-. In the case of
formula (B) the two units -COZ-CO- nay be the sane or different. If these
units are different, one of the units nmay, for exanple, be -00-0-00- and
the other one may be -00-NR-00-, or one may 0 @- NR- 00- and the ot her
one may be -C(=NR )-NR-CO, or may be - CS-0-CS{, orfone unit may be
-00-NR-00- and the otherO p 2 - C0- NR*- 0- Ath R and R* being
different from each other, gani ngs as R). [0043]
The groups Rand R in the bov formulae in y 15 represent an
optionally substituted alf omati c, heteroaromatic,
al kyl aryl, al kyl heteroar y| group having from
1 to about 20 carbon atoms '‘be conbined to form
together with the N atops hyt hey are an optionally
substituted and/ or fused eftbered ri 4] Regarding the
meani ngs of the groups R , R2, R3 and nenti oned herein, the

_ 5
. . ’
clainms (it being understoov

foll ow ng applies throug

(A) (B)

[0042] In the above formulae (A) and (B) the groups Z may represent O,

S or N-R. Additionally, the unit or units -CO-Z-CO- may independently

be replaced by a unit —CS-Z-CO-, or a unit -CS-Z-CS-, or by the

5 corresponding dicarboxylic acid. Further, for Z = N-R the unit -CO-Z-
CO- may further be replaced by a unit of formula —C(=NR’)-NR-CO-. In

the case of formula (B) the two units -CO-Z-CO-may be the same or
different. If these units are different, one of the units may, for example,

be -CO-O-CO- and the other one may be -CO-NR-CO-, or one may be

10 -CO-NR-CO- and the other one may be —C(=NR’)-NR-CO, or may be -
CS-0O-CS-, or one unit may be -CO-NR-CO- and the other one may be -
CO-NR*-CO-, with R and R* being different from each other, etc. (R*

having the same meanings as R).

[0043] The groups R and R’ in the above formulae independently
15 represent an optionally substituted aliphatic, cycloaliphatic, aromatic,
heteroaromatic, alkylaryl, alkylheteroaryl, arylalkyl or heteroarylalkyl
group having from 1 to about 20 carbon atoms. Additionally, R and R’
may be combined to form, together with the N atoms to which they are

attached, an optionally substituted and/or fused 5- to 7-membered ring.

20 [0044] Regarding the meanings of the groups R, R’, R”, Ry, Ry, R3 and
R4 mentioned herein, the following applies throughout the present

specification and the appended claims (it being understood that



t hroughout the present specification and the appended clains the indicated
nunber of carbon atons invariably refers to the respective unsubstituted
group): [WO4Bi1A37850pti onal |y substituted al kyl" group i RCTOPeGL1I0F8eARr and

5 branched al kyl groups which prefer abl(%/ have from 1l to about 12 carbon
atons, e.g., from1l to about 8 carbon % oms, from1 to about 6 carbon
atons, or from1l to about 4 carbon atons. Specific non-limting exanpl es

t hereof include nmethyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, seoughoyt thd presant spyrechin aatodre dn g et yppe(miegl glafms tHd met hyl but yl ,
2ethy|propy| n ,2-di methylpropyl), lin r ched hexyl (e. g.,

o et hyl buty! nBedefpantienpr 5 oGPt b rtesgo U HEPRIIL yi - and

2, 3- di et hyl Qﬁgdﬂsﬁmtédig}gﬂg; or branched heptyl, Ilnear or branched octyl
(e.g., 2- et hyl hexyl) | i near or branched nonyl The al kyl groups may be
substituted w one, or, more substituen one 15 two, three, four,
etc.). Non- Im‘{% I ng @R aiphealiys subpiate ﬁﬂg%luafg%f@lﬂ%ﬂméf &{ hal ogen such
as, e.gs, F, bgnché%ram@ngfohps(@rﬁwhrbref@ragl hdvel thdriar@nm®biiy12 cdrbbehl oronet hyl,
pent af l uorethyl and 2,2, 2- trifl uoroet hyI), al koxy having from1l to about 6
carbon atons atwnsgegffrom lLt¢ ebaath Sutarkorcatphsniratrohy alyud i asbore. g., net hoxy,

et hoxy, prop and .20 but ox V|n fro 1 to.,about 4 carbon
atoms such a$ IES or f%?é%q ﬁ&/ g?fﬁlt% 80%(%1?19? 8?%/1 QO%éW}IWngrom about 6
to about 10 %@a@?msah@f@sfm&uea@eﬂglgeth (qpbﬂogpallboprspplsmw;ued) phenoxy,
ar oyl oxy haV| n rom about 6 to about 16 carbon atons such as, e.g.

benzoyl oxy, I¢ tavebutdilnge bty {.alingaropr bewnshedepgntydi(efd.ed- f or s
thereofy), 2§ne Cyﬁ&ﬁﬁf@&ﬁﬁﬂo&gﬁﬁh&@fﬁ%ﬁ@t@lﬁ Rgﬁ’g caf of HRARALOMB N the

al kyl groups su oxyc¢ar bo oxycar bony - 503H,

al kyl sul f onylhexarly{s.gl. f@n@thylbalylgyl Srleﬂfytlhnyylamzrmdmmthylbutypya&e- am no,
nonoal kyl am no and_di al ky no wherein the a groups have from1l to

about 6 car b&HghyRELYL, émé 5 31@@%@@&%&6}@%%@%%6 hgphelincdtich as, 30
e.g., nethyl g?‘o&}ﬁ}chéq i&ﬁlft :gar@é} iRur o g'bf‘z{nwé P, TRL opyl ami no and

di propyl am n oups e substi tut y one or nore

optionally subist gtanmemag)belsuhitkyﬂedgmmm& thlc(rprsetbmladnltw(e@,\dmg from3 to
about 8 ri ng car bon a§1 her set folrth fb Ereferred
subst i tident s ¥8r HIRg uﬁ’yletcér &ﬂ?)% imy g, ggappley) o Se Hbst HEEHdxy, et hoxy,

- COOH, - S03H,, AidR MGy ATEfch a8t bl api 09, Bei BBd wla@%n@ gand
diethylamino. If nore’than one substituent is present, 5 the substituents

may be the samﬁuajomdih[yferetnmhlomrsaihylonep@ntaﬁmreth&b gandone'Z b2-two) of the C
atons of the_ alkyl group may be repl aced,b teroatoms ch as, e.g., O,
2 o MR Qe R R RIS Anai eSS Ry End0h rom 1 o
about 4 car banoaihgi®y calbbh tabths, sidieaslley | m@hexp ckyhpiopoRNeEndr nore

car bonyl groups (C=0) |ncorporat ed 10 therein and/or may conprise one or

nore caPfbon- batsEnagdel bavarg figm d rtppbeubd rrgebopsatems sgch As, ®g.g., vinyl,
allyl and prgg@t alld g&%ﬁ%@%y ggllgggggt%g%&ﬁta%ﬂ{ 8‘{’ Gy¥Ghoal kyl” group

preferably conp es fr carbon at ons, nor

preferably f rcemoﬁtamms Budhasab@ut(oBtisnaily mgﬁmrecﬁtpthaﬁom@fbﬁsxy e.g.,

cycl opropyl, having from about 6 to about 10 carbon atoms such as, ¢.g., benzoyloxy,
-COOH (including partially or completely salified forms thereof),

25 alkoxycarbonyl having from 1 to about 4 carbon atoms in the alkyl
groups such as, e.g., methoxycarbonyl and ethoxycarbonyl, -SOsH,
alkylsulfonyl, arylsulfonyl, alkylsulfonylamino, nitro, cyano, amino,
monoalkylamino and dialkylamino wherein the alkyl groups have from 1
to about 6 carbon atoms, ¢.g., from 1 to about 4 carbon atoms, such as,

30 e.g., methylamino, dimethylamino, ecthylamino, diethylamino,

propylamino and dipropylamino. The alkyl groups may also be

substituted by one or more optionally substituted cycloalkyl groups



15 cycl obutyl, cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl. The
cycl oal kyl groups may be substituted with one or nore substituents (e.g.,
one, two,WOlPBe47§50ur, etc). Non-limting exanpl es of tReETEPIUDSSSSIUENt S

i nclude OH, hal ogen such as, e.g., F, @, Br, and |, al koxy having from1
to about 6 carbon atons, e.g., from 1%0 about 4 carbon atons, such as, 20
e.g., nethoxy, ethoxy, propoxy and butoxy, acyl oxy having from lto about 4
carbon atons such as, e.g., acetoxy and propionyl oxy, aryloxy having from
about 6 to algoeferdiQy havibgriran dn® sheoh 8asng earbon afoopd iasrfaﬂtlhqr stbsti t ut ed)

phenoxy, aro aving fro out t out 10 ¢ 0 such as,

e.g. benzoyllﬁbrg@g lo ?ﬁ(%ﬁ nhgtqﬂﬁlt?)g? t‘?ea"fa%/'l Pupszlga]&:‘g?rgr g'f; salified

f or s t her eofgH, rﬁéth&zsy@%kaynﬁod@wsmfﬁ i MRol micthyBRaHS, Shydahlen atons in the
al kyl groups such as,” e.g., methoxycarbonyl and et hoxycar bonyf, - SO3H,

al kyl sul fonyldlm@thyllagmmcr Wlethalanyn@df m@rfyﬂhampmsuhﬁtltuﬁ@t is @;@ﬁl@; am no,

nonoal kgl am o, & d 1uen [petoe wﬁrgg cﬂffte aM< I%S Ve fromlto
about 67car bon m 1% tAooh at ’such as,
e.g., methyl aft e, twdb mttﬂie/baatbﬁ@ (ﬁttwlaamlrg@o@ atals}ytbeafepmwrb@pall am noand

di propyl am no The cycl oal kyl groups may al so be substitut ed by one or 22

nore opt i onal{eragfeat syl ase el k Lsgarnéd‘ﬁé’” bk & aBeRreneifingg fP¥ om 1 to about
4 b t the al kyl
G corbon at o 1% 4101 ) BB | BT ST e aRk WAl the ol ky

met hyl am no, aﬂiylhgfoammay hml\rermteh;tlmmmxartwmgﬂ gnoapklmjam m@orpofated nore than
one substituent resent, the substituents may pe the sang or different.
Furt her! the W@P@& 1oy Mg eﬁmprhS&w%Rfemawecaal?ow o dOHngPIgF oups ( C=0)

i ncor por at ed ; r re carbon-carbon doubl e
bonds (such asﬁ?'ﬁ@hcg; (glwég;}%r%%eﬁgg%ﬂﬁgﬁg@?yﬁgfo}ﬂ};xenyl) 10[ 0047] An

"opti onaIIy substituted ary roup and an "optionally substituted
heteroaryl ™ dPU® derfbt eoliﬂﬂflaég’ qu)stlqu%@ygl,ogfkyémgrqu% BioeRPlY groups whi ch

pref er abl v cQBRblSs f5ATHBRRUIo Akl 1300 culfonl 1100 TRARGH S oM about

6 to about 1 ng ne et eroa groups ‘w y conprise
from1l to abduwm 3bmitrﬁgtonai1meBsrngctaebd)mdtorﬂésﬂchmm 0.g..Syalupropydnd may be

partially or ful ydr pgena pecific xarrpl of these_aryl and

het er oy o utpatty N RGRECAb oSN RN, HEG iy EloOPREnEH br yi . 2- o
3-furyl, 2- Qpcidaikhi ﬁrﬂﬁﬁsm&y be &bsﬁfute’){f With Bﬁé Mll more subéltuerﬂs( % 5-i m dazol yl,
1-, 3-, 4- or 5-pyrazoly 5- oxazol yl, 3- i soxazol yl,
2-, 4- or 5- ohk atral, yﬂlreesfour,MC)oNOB-hrsmmmeazmpyds ofzhesesub&ﬂtuenm 4-p yri dy
1, 2-, 4- r yrim di ny

1,2,4-tr] azolmciude Ogﬁ Ypeengug l'Ilasfg 1%réls é‘fl?ii %lll<y1‘yhﬁ"1%g go okadi azol - 4- or
-5-yl, 1,2, 41@xmtmlrb&rat@ﬁls 5g¥|f1;on1,l?eoébélhl4a@br&ltpht—oﬁrs Qich-a3; y! ,

1,2, 4-thi adi azol - 3- or -5-yl, 1,2,3-thiadiazol -4- or -5-yl, 3: or 4-

pyri daZfnyl , epgmazihﬁw, ethoxy,mmp@cy ang.butexy, asylow havingdsem 1 to ndazol yl, 4-

or 25 5-isoi I r 6- or
7- benzopyrazagglﬂl%/éaft)%nat-o?nsﬁu,%hg?’ O?" ?g%§$%%g§% ﬁn’ylo?axy %’-IOXXS 6- or 7-
benzi soxazol ylhymg frorﬂaboﬁ-ﬁto&rbomrlﬂedremaﬁolﬁisasmhylt,,eg (opﬂmnall'y 6- or 7-
benzi sot hi azol or. 7-benz-2,1, 3- oxadlazol 5-,

6-, 7- or 8-4H ‘%’/Sr%‘iltﬁﬂ) PIWOXB aroyloxy Baving fmﬂ?abw ogoiag %ﬁﬁ%‘&ﬂfﬁn 3- 4, b,
o- qui noxal i gl N0 A¢Le. Chendisiony con [nOLafdSARRP bPYI: B of
1, 3- berrzodi OX:thpE{qu' saliﬁdd fduemszdwddocb);aaﬂee@cyﬂbpnﬁ Havii8z Heomz dt hJ adl azol -4- or
-o-yloor ’agaut 4 carbon atoms in the alkyl groups such as, ¢.g., methoxycarbonyl
and ethoxycarbonyl, -SOs;H, alkylsulfonyl, arylsulfonyl,
alkylsulfonylamino, nitro, cyano, amino, monoalkylamino and
dialkylamino wherein the alkyl groups have from 1 to about 6 carbon
30 atoms, e¢.g., from 1 to about 4 carbon atoms, such as, e.g., methylamino,
dimethylamino,  ethylamino,  diethylamino, propylamino  and

dipropylamino. The cycloalkyl groups may also be substituted by one or



23 benzoxadi azol -5-yl, 2,3-di hydro-2-, -3-, -4- or -5-furyl,

2,5-di hydro-2-, - 3-, -4- or -5-furyl, tetrahydro-2- or -3-furyl,

1, 3-di oxoweret/migs7t et r ahydr o- 2- or -3 t hi enyI , 2, 3-di hpdmrmEPr2011/0585419 - 3-,
4- or -5-pyrrolyl, 2,5- dihydro-1- -4- or -5-pyrrolyl, 1-, 2- or
3-pyrrolidinyl, 5 tetrahydro 1-, -2 %ﬁ' -4 | m dazol yl, 2, 3-di hydro-1-,
-2-, -3-, -4- or -5- pyrazolyl, tetrahydro 1-, -3- or -4-pyrazo| yl,

1, 4-di hydro-1-, -2-, -3- or - 4-pyridyl, 1, 2,3,4-tetrahydro-1-, -2-, -3-,
-4-, -5- or n®rp\optidydlly Su-b,sti@tqd &ybgrwpmeefdrdjly]yﬂaying froi8-1 ¢o
4rmrphoI|nyI te dro Y. 4- di oxaneyl ,

1, 3- di oxane- 3bout. 4carE¥n a%m@f p as ﬁfétx@ﬁtgix‘oarbBV‘g B eéed(ﬂlbg“ﬁuemsl% 36% dazi nyl ,
hexahydro 1- a gmupé 1nélﬁde‘§ eyrBImoH nﬁﬁkr,ho;ky, otheky, OCOOH, REPEHAzZI nyl, 1
,2,3,4-tetrahydro-1 - - 3- ~6-, -7- or -8- quinolyl,

1,2, 3, 4-t et r ayjair on@hylamzm, ef-hy-larmmar dlm%hylam@o and7dletbwlan8n¢ sdfui nol yl, 2-,
3- 5-, 6- hdoZH—b a2|n

met hyl enedi oxyp%er%mlon,e:?u]Si 1t1>r{reen¥ Ilﬂlsyqrgsneéldlr%%ex%/p tltue éje thigame of

et hyl enedi oxyipfi@syd. Fudhés ﬁief't)ylcﬁﬁﬁ@ phany havefﬁ’orfb-or more carbonyl
(d|f|uoronethylenedloxy)phenyl 3- d|h drobenzofuran 5- or -6-yl, 2, 3-
(2- oxonet hyl @F@&Sd&?ywﬁémorase%th@rm&péﬁmay EUIHEHERNCONEPPHE 6- or - 7-yl,
2, 3-di hydrob I d uranyl I d heteroaryl
groups may bggl:sf)g g%ﬁ){aét g?igbv{ngtﬁd%%e Sgrcg stq e.'a%’. Cygfrll;g&t?{v% three, four,
etc.) substi tydohsxenfl).ch are preferably sel ect ed from hal ogen such as,
e.g., F ad, Br, and I, OH -COXH (including partially or conpletely

sal ifI forﬁohﬂere%)ggoé)tgggl@ {?l;)]sttlrﬁﬁed% et%@@ Igl%y haOt alfl om1l to about

4carbon ato oxy an acyl oxy alngfromlto

about 4 car b@nb@thﬁaakhaamlarﬁégroelpgisnota(bptlolx@llyaﬂn@bd apl alfddwte:mwybxy, aryl oxy
havi ng from about 6 to abqut 10 carbon atons such as g phenoxy,
ar oyl oxy havighgpsr hcapgaterablyoc et o0 Bat o %ftbﬁ%ogfu hTig e g

benzoyl oxy, Oﬁlnlﬁb R @Qoaa’BQutdi@¥1E¥ L AHhROs WIRT Rk QoL e al kyl groups

havefromltoaou on atons ) rom1 to about 4°carbon atons,
such as, e. ggroupsthj/lI ws i comBised frommt hycb abonid rieg mdnabrneglededt hyl ami no,

B ont dhcn adomCY SN ek FesmaRont DDt RATPEm e Nosdibonyl

monoal kyl am Re&a %IQQBY{heSQh%H@ﬁ@t%M loratsh ﬁkﬁl‘a&bﬁ@ﬁﬁoﬂéﬁhﬂ%ﬁw ng 24 from
1 to about 4 carbon atonms i'n the al gr oups such .

met hoxycar borythranyd p@ﬁmlywhﬂbonfﬂrﬂlry(hpl |0®r$aﬂhieylybdbs&-|0trdﬂadr®yiyl havi ng from
2 to about 8 c b h a cet n op | . al kylsul fonyl,

aryl sul fonyI gl%? ?28%1 ]ar*r? ¥PX{S‘F§1YF 4 (%é dx% Oéﬁ%gti tuent is
present, the 3U5§§Jl§0§l@iﬂl§1 DBV- besltmzosﬂns- ar oﬂsflsfoqﬁ@zmyl Al s0orthe aryl and
het er oar yl groups may be substltut ed by aryI gr oups and/ or al kyl aryl

gr oups.20Speci*fi el ighdl.ndm- | idi ti g ex@hpl éysimidiigst i t L2Sdriazglt ~ gr oups
el ude it nopheny b eraphenls 1 ugiomherhaciomenen
am nophenyl , odadietdivl am :ppheny i- o&l@iahﬂ{@henyi-yl, 1,3,4-thiadiazol-2- or
-5-yl, 1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 3- or 4-
pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, indazolyl, 4- or
25 5-isoindolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-
benzopyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7-
benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-
benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3, 4-, 5-, 6-,
7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or
30 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or 6-quinoxalinyl, 2-,
3-, 5-, 6-, 7- or 8-2H- benzo-1,4-oxazinyl, 1,3-benzodioxol-5-yl, 1,4-
benzo-dioxane-6-yl1, 2,1,3-benzothiadiazol-4- or -5-yl or 2,1,3-



[0048] An "optionally substituted al kylaryl™ group and an "optionally
substituted al kyl heteroaryl" group denote optionally substituted aryl
groups amiogptivemesl’l y substituted heteroaryl groups as ®ET/EHPRIINSIIDVeE

whi ch are (further) substituted by at | east one optionally substituted

al kyl 15 group (preferably conpri si ngz%roml to about 6, e.g., froml to
about 4 carbon atons) as set forth above. Specific exanples thereof include
tolyl, xylyl, mesityl, ethyl phenyl, cunyl, trifluormethyl phenyl,

hydroxyt ol yl beceixedier@tsyyl, 23edinydrpydej byl -4- netff}ﬁiryhﬂgﬁl dihpdoky ¢ hi enyl ,

di | |, di(tegt-putyl | h ht h 20[ 0049] A
Yopttonal y" Sobeth O sc-Bryh Ar R IEES b ana i S ABAARIYabst it ut e
het er oaryl al ittahy oo brd ety 0B s idpmakd-Y - sgbssJ huasleié p}lri@wl groups

(preferably conprising from1 to about 6, from1 to about 4 carbon
atoms) as setdilfydra-b- abbve-3whi- éh @r e5@fymot1hler1) %bgtli-um@lhdwylat | east one
optionakly s iruted aryl d/ oRyiopal by substituted 25
heteroaryl glrtl?t)%ﬁat[l)l (térso f hée{rr sler{11 gzoqn]h 20% gdros{]éc#ﬁ(%: e>§<larrpl tgs t her eof

i ncl ude benz%p razBBl, hytkélﬁrﬂl?dﬂh-,, mIomqgemgoy}H, 1 dlcﬁllﬂjd%-benlw 3- bydr oxybenzyl ,
1- phenyl et hy 2- phe }ll et h%l pyr| dyl net h%/ t hi enyl net hyl , furyl nethyl,
and napht hyl detifdy La, ot i-dmat+ yo-sUrétivrgykd -ahdBor  fused 5- to

7- nenber ed r| grplﬁé%%\;\ﬂﬁ s3a01543151&@f0%q }elﬁ,@rblzy gnggtykﬁ% or aromatic

N—heterocycllc naddi g on T one or two tois al ready
present therdipm- ah[ayanegb Coaprkase2gnd- ar ¢5vgzi hebchhtydmnal, -Betoer-dat ons whi ch

are selected fr, and ' S. The ring w |l usypally have_five or six ring
menber 0 Al s@YTi "F?émfl Q@‘aﬁ)"lirlo bof ten corprise- MEMHdEYE bnaf- Aefer oat om

Further, the fidgiFRYy 1have, QehQfrolWo aLomat ig and/@r hetgrogromatic rings
(e.q. benzer%3 5rings) fused to it ‘and/or’ may bé substituted with one or

nmor e (e. g., qnmolydme 3t4htrearehyd&@1]|=, -2et8-, Y-sibbshi,t-tieort-§- 1mua;ttoljalr e preferably

iglrrre)lc'[etegl ;r g?ﬁ 71 edST’or s he‘?leoggji’_t4 d@%&z&@%’lﬁgdf 4}8{‘ aé«éiyoaavi ng from

1 to about 4 pgaBar ek ypitdh @S, 3e¢ﬂ1eshy[sab&1@xyph@ﬂﬁ et hoxyz 3acyl oxy having
froml 10 to about 4 carbon atons such g., acetoxy and pr opi onyl oxy,

aryl oxyl5havi ﬁ@yiqn@drrpandmyl@ to abodt4- qtbylémpé@mﬁx such as4-e.g.
h , h h
phenoxy, ar O?(dl?l Xron%\(h qgned{o?(géﬁ%ggﬁt 29 ({18%&%%@6 zoﬁ%g car by rH R ﬁmﬁ) HE such as,

e.g., benzoyloxy, am no T ani no erein the aI Kyl

groups have f(mmﬂqeﬂl@leab@luky@he@npm diliyaiis-2 Hel gvbenid’diicliﬂe@mt—@- about 4 15
carbon atons, suc m no, di met hyl am no, ethylam no,

di et hyl ani no;7yh o?p%dé}ﬁdﬁweaﬁﬁfu&nﬁrép%ﬂ@ﬁﬂﬁ%z Oé‘é@"l”’dml nbhenavl M from 1 to
about 8 car b‘ﬁ@te%a‘?gls% kyﬁ%’;.%qg beSu stttuﬁﬁ%%lﬂl i BPm%B@'%e;’% ophORYLam no,

am nocar bonyl ocar bony I am nocar bo and a koxycar bonyl
havi ng 2br om 1hree, fatmgetc. Ysubstithars azﬁlmhmre protféreblyl selekcted Ztbng halopsn such as,

e.g., nmethoxycarbonyl tho bonyl al | subst tuted acyl

havi ng from ﬁu aSaB@utPagﬂcg sucﬁ&géha@&' m%lﬁﬂ“ﬁ Bpfonyl,

al kyl sul f0ny|comﬁ[e¥él§ ‘éhlfﬂ?éliy forﬁi@%é%leéﬁy | 0. o vkayaRo, a@l@&;&ﬂ%ﬁ subst i t ut ed
al kyl having from1 to about carbon atons such as, e.d., nmethyl, ethyl,

hydr oxynet hylfroamd tw@bco»twewrbbn abgph$ omel by esgxbgtqtlncutye@hd ethoxy,
acyloxy having from 1 to about 4 carbon atoms such as, ¢.g., acetoxy and

25 propionyloxy, aryloxy having from about 6 to about 10 carbon atoms

such as, e.g., phenoxy, aroyloxy having from about 6 to about 10 carbon

atoms such as, ¢.g., benzoyloxy, amino, monoalkylamino and

dialkylamino wherein the alkyl groups have from 1 to about 6 carbon

atoms, e¢.g., from 1 to about 4 carbon atoms, such as, e.g., methylamino,

30 dimethylamino,  ethylamino,  diethylamino, propylamino  and
dipropylamino, acylamino having from 1 to about 8 carbon atoms such

as, ¢.g., acetylamino and propionylamino, aminocarbonyl,

monoalkylaminocarbonyl, diaminocarbonyl and alkoxycarbonyl having



25 (hetero)aryl such as, e.g., phenyl, tolyl, xylyl, hydroxyphenyl,
pyridinyl and pyrrolyl, and optionally substituted al kyl aryl such as, e.g.,
benzyl . IWOrori¢14r85an one substituent is present, the sulpSTiEPA@N0SSSARY be
the sane or different. Non-limting exanpl es of unsubstituted N containing
5- to 7- nmenbered rings include pyrrcﬂ%ﬂ, pyrrolidinyl, pyridinyl,
pyrimdinyl, 30piperidinyl, norpholinyl, piperazinyl, thienyl, pyrazolyl,
pyrazolidinyl, oxazolyl and oxazolidinyl. 26 [0051] Preferred hal ogens as
meani ng for Xrdam It toealabu\%écaﬂrqnudttams(idn)tlamik&B)grmm @lcham;l &., al though F
and | are suitable a 52 val n and in the
above for mul d&NAYY Eﬂn\,\ﬁ ?de{hof‘)éc%‘l& g” I@ae VI (n+B) will
of ten be not fhigheto hant 85ca‘5fboaoextomgb@éh bharcdy ﬁugpromtnyml gher than 3,
or not higher than 2, with n and p each preferably having a value of 0, 1,

2, 3 or 4 Faﬂwﬂselifonylh@rydwlmwfan@ allkylpulfomylamipe I mpfe thasqoed s 0, at | east

one of , rls l.east _on rou SeeSU tuent. In the
| atter Case o!?l?sgltuent > osrellét X SuBStg?uen i ]ina%ge 1es glr?toradlffeﬁeﬁRM 8t R', alt hough

it is entirelkde mssnobhaexfo@fyltg h@dmeeﬁlb@ﬁtumrlaj nyDg'@)‘élpg(aﬁdUobe present in
R and/or R and/or R'. 005W57 two or. nore groups are(gresent in
conpounds of atkytaruil greupn)Spasidic sy neRdimiting clemplse of sbstiBicddt er ent  (and

preferably are t ?1ﬁ@ﬂﬁﬂ:@ﬂ gﬁéeg§1p&§§ﬁgﬁ Iéﬁb§ﬁ%ﬁﬁ§ﬂﬁ @n the peryl ene

skel et on andfor a part o nore o mkver if two
or nore 15gr d)rrpﬁopheayle pplesexryphichely \Ahydro;mﬁ‘éleylablmhja&opype}seyu elther as
substituents o t he ylene skel et on Qr rt.of Rand/or R . [0053a]
By way 18f noMaHP %y h@n&ngﬂ%qt alagloaﬁe&yz%dr?laae@ odi ment
conpounds of general fornula (I') set forth above include

[0048] An “optionally substituted alkylaryl” group and an “optionally

substituted alkylheteroaryl” group denote optionally substituted aryl
groups and optionally substituted heteroaryl groups as set forth above
which are (further) substituted by at least one optionally substituted alkyl
15 group (preferably comprising from 1 to about 6, e¢.g., from 1 to about 4
carbon atoms) as set forth above. Specific examples thereof include tolyl,
xylyl, mesityl, ethylphenyl, cumyl, trifluormethylphenyl, hydroxytolyl,
chlorotolyl, methylpyridyl, methylfuryl, methylthienyl,
diisopropylphenyl, di(tert-butyl)phenyl, and methylnaphthyl.

20 [0049] An “optionally substituted arylalkyl” group and an “optionally
substituted heteroarylalkyl” group denote optionally substituted alkyl
groups (preferably comprising from 1 to about 6, e.g., from 1 to about 4
carbon atoms) as set forth above which are (further) substituted by at
least one optionally substituted aryl group and/or optionally substituted

25 heteroaryl group as further set forth above. Specific examples thercof
include benzyl, methylbenzyl, chlorobenzyl, dichlorbenzyl,
hydroxybenzyl, I-phenylethyl, 2-phenylethyl, pyridylmethyl,
thienylmethyl, furylmethyl, and naphthylmethyl.

[0050] An “optionally substituted and/or fused 5- to 7-membered ring”
30 denotes a saturated, partially unsaturated or aromatic N-heterocyclic ring

which in addition to the one or two N atoms already present therein may



compounds wherein n = p =0, RL = H R
20 such as isopropyl), and P represents
resin of wyoreriz47¢sermula (1V) wherein m
preferably identical and represent Cl1_10 al kyl groups (e.g., &4 alkyl such
as tert.-butyl); conpounds of general1¥%rnula (I'l) set forth above include
conpounds wherein n = p =0, RL = R =Cl 4 alkyl (e.g., C3 al kyl such as
25 isopropyl or C4 alkyl such as tert.-butyl), and P represents a group
derived fromcamphenohd or mesidditodnadbeteratorhowhidhar¢ balctodh&osi @, m = 1 and t he
groups R4 ar r abl.y identical, and. represent Cl1.10 gl kyl. groups (e.qg.,
&1 Kyl such By ahie et Pisdfn S ibanas Sre geRErR: Aot e (111 oo
forth above imglwitiereamaiprds nvhedigioRalmeferSatin. §urﬂper,=[h9,rmf§%ay1 =303, X =
hal ogen (such as C or Br), the groups Z are identical and represent N-R

wi th R bei nghave ankyiraimpl aigittip, and/qy. heterogiioalakiy | ikesnigle., Banzgnoup wher ei n
the twoal kylringl?oﬁllgeid 3 E aH(?]/S; renra?‘t%)leysubsc%l%{ft;eld%lh S ndorrr% S e.reé.],ton%}—él al kyl .
groups (e.g., arkyl” such as 7 sopropyl), and repres s a’ group derived
from a phenolws, thesl foudf ctg§Rebstitudn@s Which atd Mefomisly 8tRctdd froln &nd t he groups
R4 are preferably identical and represent G _io al kyl 5groups (e.g., ¢4

al kyl such a&lt BFtandglitQHy -COSUEAInchding aaitiglly or creipigselNodliBed t he present
invention th | upi | ity / he:. di il |l gne dye in a
l'i quid nediu%yigtﬁ%%b@és%gﬁgyg%gﬁéﬁ%g%%p§£§g%%+%%¥P§{lg?ﬁgéﬁﬁpthe peryl ene
dye to a (at chédasatatonejuchabydrpr, ntchaixyiahd ethoxlyl ecyilexyt teering fromdl medi um  The
term"sol uble in tge 10 |iquid nmediunt neans that. the pol ymer shows a nore
than afegl i §f BroU $SRTASMIAIYS PUshidnes 1 BRFAVEdiINIR ORUEH 45710% ., a

sol ubi l'ity ofy,afh ol BARtabBROE o Qodutd 0 arbH YiFRIs RER a&@g.gpf?énolx'rygu' d medi um
for exanple, at least about 0.4 g, at |east about 0.5 ¢, at [east about 0.6
g, at | east abmuox0h8vigg fatm hbagté mbahwut 10gartan dtemstsuabeyte., g, at | east
about 5 g, at | east about 8 r.at 15 |.east about 10 0 ol ymer per
100"g of °Ti qupersuBaney mefiu flaing s AidRT hotE Wherki i BlE nadt um ( as
it is often @RAMYMaOE Gbrh N ' httfut BOcArhdes htohRe cRO! ¥MI1 FRYb&AMPr i se at | east
one (recurring) nmononmer unit that conprises at |east one polar group which
may, fdb exawpiben ayemsejuel ede g ansthylamawy dimethpleryna mhydamning. gr oups.
Accordi ngly, 20 pol r. or e |l e, rise a.phenolic resin
such as, e.QQ%%gﬂﬁgggf %%VegPﬁ?%Fié?mgﬁﬁgﬁmﬁwxgﬁg@)%%%W%Pg?gﬁnaldehyde

condensat i on t@RE Gtcarfodr atexaRidteas, t e b h®hihe ahpiapisarh@opr i ncl ude a

phenolic resin of forrmula 25(| . L
aminocarbonyl, monoalkylaminocarbonyl, diaminocarbonyl and

R3 = C1_4 alkyl (e.g., C3 alkyl
group derived froma phenolic
1 to 4 and t heCgrEraps/oFss1ar e

I Il

alkoxycarbonyl having from 1 to about 4 carbon atoms in the alkyl
20 groups such as, e.g., methoxycarbonyl and ethoxycarbonyl, optionally
substituted acyl having from 2 to about 8 carbon atoms such as acetyl and
propionyl, alkylsulfonyl, arylsulfonyl and alkylsulfonylamino, optionally
substituted alkyl having from 1 to about 6 carbon atoms such as, ¢.g.,
methyl, ethyl, hydroxymethyl and hydroxyethyl, optionally substituted
25 (hetero)aryl such as, e.g., phenyl, tolyl, xylyl, hydroxyphenyl, pyridinyl
and pyrrolyl, and optionally substituted alkylaryl such as, e.g., benzyl. If
more than one substituent is present, the substituents may be the same or
different. Non-limiting examples of unsubstituted N-containing 5- to 7-
membered rings include pyrrolyl, pyrrolidinyl, pyridinyl, pyrimidinyl,
30 piperidinyl, morpholinyl, piperazinyl, thienyl, pyrazolyl, pyrazolidinyl,

oxazolyl and oxazolidinyl.



28 atons and the average nunber of mis fromabout 1 to about 30, for
exanpl e, fromabout 1 to about 25, fromabout 1 to about 15, from about 1

t o about WO,20fw@mesabout 1 to about 5, from about 1 to alPeWtEP2)11/0885m® about 5
to about 15, from about 5 to about 10,%rom about 10 to about 20, 5 or
from about 20 to about 30. The groups R4 may be the sane or different
(preferably the sane) and may, for exanple, be selected fromtert-butyl,
tert-octyl and branched nonyl. Further, a group R4 may be in the neta- or
par a- posi ti of08gil] Prefespebtlogenst dsem@ingy ﬁupX(Hh mhef apaval farnuls) (Bnly t he para

t h d t R4 (e.g., 2 3
70" or oups. ruyngratsnd Tont BE TRk P AR B BT e T wo or oupe R4 are

present on a phenyl ring (the sanme or different, preferably the sane groups
R4) they may [0652pRegenting ﬁleavrayuensffot inendipahltladodttmvpcfsimmlamsA))mnd he phenyl
ring, such a ect. to the OH group.

15[ 0055] RegZBb}tﬁgtqm%?éﬁm% Yaﬂuq ggi@l%é%é?a tefaglem#albach of the

phenyl &ings 5098M1g§&dh£rh@reeg nn@ﬁﬁgﬁ&méﬂ §eor]no@[11%%e?-qﬂht2' QRdln substituents.
These substituents may, for exanpl g, dditional optionally substituted

al kyl gr oups a(l(fb[)@faeh altﬁlfqrabia\hawggfar\@ineloft(b labolbr 4. Fuctheb ¢ine wtlears) , hal ogen

such as, ({%IH Jf _additional

substi tuent S °§PerBr°é°‘§8r1?F &t {.leﬁlé %I]ﬁréq%ﬁincﬁrlﬁfl%r errlSF%OSG] The
average val ugt Iéﬁstrﬂnb@rddjbex@b%tlﬂcu@ﬁm he (4004 cweldﬂeafohgm&e%aﬁ | east about
1, at |least about 2, e.g., at |least about 3, or at |east out 4, and w ||

al so of ten be wol bapeiier in Rak adiit akblmugh igls entiealy ppsside fariam. 25about 15,

pol yrerbs) e RaPe PEmBROHBude i BT R el PR AR BP R bR e P Ventt on depends

on several factors such as, e.g., the nolecular weights of the peryl ene dye
and the pol yrfr@e(}5(3§;)1ftw¢19rme¢ g@@pﬁm@mr@ﬁenpmwmmndyefm@dm es that are

to be bonded ave unber of
pol ymer ol eégﬁgnd ?‘%ﬁ r%afgeg 1 Sr?ghe eoé;?%r%{l? thgPre g@?@gaéﬁnhdye nol ecul e.
I'n particul agaméyand may be present as substituents on the perylene skeleton and/or
be a part of one or more of R, R’ and R”. However, if two or more
15 groups X are present they will preferably be present either as substituents

on the perylene skeleton or as a part of R and/or R’.

[0053a] By way of non-limiting example and also as a preferred
embodiment, compounds of general formula (I) set forth above include
compounds wherein n =p =0, R; = H, R, = R3 = Cy4 alkyl (e.g., C; alkyl
20 such as isopropyl), and P represents a group derived from a phenolic
resin of general formula (IV) wherein m = 1 to 4 and the groups R4 are
preferably identical and represent C,.1¢ alkyl groups (e.g., C4 alkyl such
as tert.-butyl); compounds of general formula (II) set forth above include
compounds wherein n=p =0, R; =R, = C; 4 alkyl (e.g., C; alkyl such as
25 isopropyl or C, alkyl such as tert.-butyl), and P represents a group
derived from a phenolic resin of general formula (IV) wherein m = 1 and
the groups R4 are preferably identical and represent C.jo alkyl groups
(e.g., C4 alkyl such as tert.-butyl); and compounds of general formula
(IIT) set forth above include compounds whereinn=0or 3,p=0, forn=
30 3, X = halogen (such as Cl or Br), the groups Z are identical and
represent N-R, with R being an alkylaryl group, e.g., a dialkylphenyl



29 pol yner - bonded peryl ene dye of the present invention a single polyner
nol ecul e P may have one or nore than one perylene dye nolecule (e.g., an
average ovVORO1121478%7 4, 5, 6, or nore peryl ene dye nol ecRCEEP2010/068509
thereto. Conversely, a perylene dye mpl ecul e may have one or nore than 5
one polyner nolecule P (e.g., an averéﬁ% of 1, 2, 3, 4, or nore polyner

nol ecul es P) bonded thereto. Even further, a polyner nolecule P may have at
| east two peryl ene dye nol ecul es bonded thereto, at |east one of these
peryl ene dye glmipewhdreis theiwmgalbplgtedpstave ptefdrelds tidantiealaadireprostat  pol yner

nol ecule P ( in turn may ot be bo ed to one or 10nore

addi t i onal a@wé RIS et 8Ly SycloisafomeDY Aol of TFRSHBST bl e (and
sonetimes pr %t&fpr&%)vea Ro/MPpIR0Ac FRIPSf Jeabd] frdf FVPIWVBBIaMRLL | ¢ excess of
polymer (s) with respect to perylene dye. This will result in a polymer
wherein only laatgirrthel groppic Ris e pecferablynidentinst end wepressbbGhi-102kyd not nore

t han abqut 0 W t e ahout 1 % or not nore than about 2 %
not nnrg t har %&$§ ng&: m%@@éﬂ?ﬂbuy’ boout 6% not nore than about 8% not

nore than about 10% of the pol ymer nol ecul es have at |east one perylene
dye nDIecule[mﬁﬁﬁéﬂwbhbngﬂbﬂwuh@hebyfdﬁﬂmﬁﬁmmgnwnpenﬁMEﬁéuMyaLdoped pol yner

f th Th I d el df
The. 20" sams o P AL rPBo otk e CRonS R T RBRGmBT T nshEee of che

present i nvemti(prefésb pablk )Bbﬁlld(?ﬂ‘g B, peylgne dRS tRa ¢AMBANISAEL) Of a printing
i nk conposition. [0059] y way of non-linmiting exanple, in the process for
maki ng t he p@piym-tbﬁrmé@lubl@rlgﬂltéﬁélqugﬂe@e@mnf Fee “galubletip the | | ') set

forth ove i pr I 0g of
peryl e?llg dye h%ulrdz'%ﬁ%lﬁrél or? gag% Iﬂsa(r?félﬁe gﬁgﬁegg%%S hi%rgﬁﬁag ala]? %lbjf .

particul ar, isblubility inotht ¢iquidemediviani ey aousg t @scﬂﬁmlhqyoﬁadt léaeeaiouabout 0 509,
e.g., at Ieast about 0.8 g, or at . |east about 1 g, but not nore than about

5g, e.g., nd &efe@olf/ﬂlﬁhp%l&%g@flgqul%meﬁmmﬁewm% %35t abPuly of peryl ene
dye per 100 g 0 anéaXt%&dt (\)M§gh§t>‘1@a[£%t§‘out6 PEY e%&eabgé{ﬁ) ?%t%h@as bove fornula

(A) or (B) may Be reacte a mxture of polyners o e above formul a
(1'V). Conver sbout,] gwa least poow 2dg.f 4t deasnhabque Syd, ean deady @ utryg, loe at eact ed with

(bonded t o) Sj Ie type o ol . FiLnally i fferent
boryies dyeleanhgtsE 107 BE bbb ey H00 e0b P iediity B whtlqiipes of)
pol ynmers, al %621%9&1 i QB@laMlhhldU[ﬁ%hhly (a5 854 oftch RnSdufnidreghd pliftigont r ol
reaction m xtures. The reaction conditions which are required or

advant ageous jnks) the polyrner may comprise at least one (recurring) monomer unit
that comprises at least one polar group which may, for example, be

selected from hydroxy, carboxy and amino groups. Accordingly, the

20 polymer may, for example, comprise a phenolic resin such as, e.g., a

novolac resin or any other kind of phenol formaldehyde condensation

product. For example, the phenolic resin may be or include a phenolic

resin of formula

OH OH OH
R4 R4 R4
25 (Iv)

wherein the groups R4 may be the same or different and are selected from

(optionally substituted) alkyl groups having from 1 to about 10 carbon



respectively for the reaction between a perylene dye and a polynmer to which
the former is to be bonded depend on many factors such as, e.g., 10 the
groups t O 2ari¢14t837parti ci pate in the reaction and any @ChEAP2{IMASRSLI ve)
groups that nay be present in the perylgne dye and/or the polyner. Reaction
conditions which are suitable for a specific pair of reactive groups in the
peryl ene dye and in the polyner are well known to those of skill in the
art. For exanple, especially in cases where a nucleophilic 15 substitution
is involved iatomd &nd dlfewemratge Ihlerﬂ@’riocfralis froncaboyt bt abdeg I0edet i on in an

t I ] I l.i d NVP
a ot hy! " or RS, OABPN | g diors A RADRY! Sl PBVAE o o m i ur o

of two or nongetdsneod., fr&ﬁ(abbﬁtlke@a%&ssemﬁﬁn%om {0 ERNI Grodf Strong
non- nucl eophi li ¢ organi c base. Exanples of inorganic and 20 organic bases

suitabl e forab@ﬂéﬂy@bwg1ﬁuﬁbéb@hwt§@)@%b%ﬂ@i@@ﬁ@hmﬂéﬂd@ﬂbmﬁZﬂre wel | known
to thosseof sle abo% todmmtﬁ?T%% 1WS f a]%H é%ple |@g%ggplc base is

actlon enperat ures w r'om apout € to about 140

C al so depengtichgalsii tﬁdﬁ@n&glahdﬂgaypmrr&amblet B@s@@ét&’@ﬂbnﬂ&ﬁ%u‘d’ﬂ further will
often be desirable to enp an anti-foam 25 agent such as, e.g., a

pol yet hyl ene t@T 0etyl ar@rbr@@hﬁdapmdewrmremrourrﬁe et in dhe WEGAAEt
(pol yrmer - bO“‘rE %{t aaln ‘?n@ég%ct fffRe ngdél}S (glefohﬁ&ll 31@%&1)?9{9 e resultant

reaction mx ptionally pur conventi‘ona ans such as,
e.g., f|Itrambmnonﬁﬁmbwmjmgdﬂumanmgkhmanbﬂmmcme@mmqﬂ&qg@gﬁhom3nethods etc.

30[0062% Typical (non-limting aptlons bepmge a perylene dye and a
pol ymerf0( phe#BMUPe Rad £15151t 4 %18 ‘?ﬂ'y ER8el' i PR EF W 85488 Rafarg he present

invention ar e Lenr 83 anhRGyPen8Wihe Sdme or YMRRHY [RABABARURABGR4RA

groups R4) they may be present in any of the available positions on the

phenyl ring, such as, e.g., meta/para or meta/meta with respect to the OH

group.

15 [0055] Regarding formula (IV) it is to be appreciated that cach of the
phenyl rings comprised therein may comprise 1 or 2 additional
substituents. These substituents may, for example, be additional
optionally substituted alkyl groups (preferably having from 1 to about 10
carbon atoms), halogen such as, e.g., F, Cl and Br, OH, COOH, and

20 amino. If additional substituents are present they may be the same or

different.

[0056] The average value of m in the above formula (IV) will often be

at least about 1, at least about 2, ¢.g., at least about 3, or at least about 4,

and will also often be not higher than about 20, e.g., not higher than
25 about 15, or not higher than about 10.

[0057] The weight ratio of perylene dye to polymer(s) that is employed
in the method of the present invention depends on several factors such as,
e.g., the molecular weights of the perylene dye and the polymer(s), the
average number of perylene dye molecules that are to be bonded to a
30 single polymer molecule or the average number of polymer molecules

that are to be bonded to a single perylene dye molecule. In particular, in a



R4 as defined in the clains and the specification Wherein P is

OHOHOHOHOHOHOHOHOH R, R | | RARARARARAR4A R4 as defined in the clains and the
speci fi cawvpDan11/MB352011/ 147857PCT/ EP2011/ 058519 32 PCT/EP2011/058519
29

polymer-bonded perylene dye of the present invention a single polymer
molecule P may have one or more than one perylene dye molecule (e.g.,
an average of 1, 2, 3, 4, 5, 6, or more perylene dye molecules) bonded
thereto. Conversely, a perylene dye molecule may have one or more than
5 one polymer molecule P (e.g., an average of 1, 2, 3, 4, or more polymer
molecules P) bonded thereto. Even further, a polymer molecule P may
have at least two perylene dye molecules bonded thereto, at least one of
these perylene dye molecules being bonded to at least one additional
polymer molecule P (which in turn may or may not be bonded to one or

10 more additional perylene dye molecules).

[0058] It further is possible (and sometimes preferred) to employ a
relatively large stoichiometric excess of polymer(s) with respect to
perylene dye. This will result in a polymer wherein only a small fraction
(e.g., not more than about 0.1%, not more than about 0.5 %, not more
15 than about 1 %, or not more than about 2 %, not more than about 4%, not
more than about 6%, not more than about 8%, not more than about 10%)
of the polymer molecules have at least one perylene dye molecule
bonded thereto, thereby affording a perylene dye-doped polymer of the
present invention. The perylene dye-doped polymer can be used for the
20 same purposes for which the polymer-bonded perylene dye of the present
invention is employable such as, e.g., as a component of a printing ink

composition.

[0059] By way of non-limiting example, in the process for making the
polymer-bonded perylene dyes of formulae (I’) to (IIT”) set forth above it
25 is preferred to use about 0.2 g to about 10 g of perylene dye per 100 g of
polymer such as, e.g., phenolic resin. In particular, it will often be
advantageous to employ at least about 0.5 g, ¢.g., at least about 0.8 g, or
at least about 1 g, but not more than about 5 g, e.g., not more than about

3 g, or not more than about 2 g of perylene dye per 100 g of polymer.

30 [0060] It is, of course, possible to react one perylene dye with more

than one or more than one type of polymer. By way of non-limiting



Wierein Pis OHOHOHOHOH OHOH 11 LrLr RARARARARARARARARAR, IR, as defined
in the clains and the specification [0063]In this regard, it is to be
appreci atwo 20h1a4785m t he present specification and the appenPeal1obssins t he
letter "P" is used to denote two 5 different entities: in one case an
unreacted polynmer and in the other cas¥’ t he pol ymer in which one or nore
groups thereof have reacted with one or nore correspondi ng groups of one or

nore peryl ene dye nolecules to forma (preferably coval ent) |inkage between
t he remai ndercxahplche ppyloprelyc ah thetdbeve &meiutde)) @f(B) heypgergiaekt dye.

10[ 0064] A prv&iiﬁlt ail m xtiulpekofC pooqyr?lggstoif(%l?e eilbnovac1 gpnru?lg?lc\%. \gotngertse ?1, Vgoesent
or more different perylene dyes may be reacted with (bonded to) a single
(type of) polymer. Finally, two or more different perylene dyes may be
5 reacted with two or more different (types of) polymers, although this will

usually result in difficult to control reaction mixtures.

[0061] The reaction conditions which are required or advantageous,
respectively for the reaction between a perylene dye and a polymer to
which the former is to be bonded depend on many factors such as, e.g.,
10 the groups that are to participate in the reaction and any other (reactive)
groups that may be present in the perylene dye and/or the polymer.
Reaction conditions which are suitable for a specific pair of reactive
groups in the perylene dye and in the polymer are well known to those of
skill in the art. For example, especially in cases where a nucleophilic
15 substitution is involved it will often be beneficial to carry out the reaction
in an aprotic polar organic solvent such as, ¢.g., N-methylpyrrolidone
(NMP), dimethyl formamide, dimethyl acetamide, and dimethylsulfoxide
or a mixture of two or more thereof, and in the presence of an inorganic
or strong non-nucleophilic organic base. Examples of inorganic and
20 organic bases suitable for catalyzing nucleophilic substitution reactions
are well known to those of skill in the art. An example of a suitable
inorganic base is K,COs. Reaction temperatures will often range from
about 50° C to about 140° C, also depending on the boiling point of the
solvent used. It further will often be desirable to employ an anti-foam
25 agent such as, e¢.g., a polyethylene glycol or derivative thereof. The
reaction product (polymer-bonded perylene dye) can usually be isolated
from the resultant reaction mixture and optionally purified by
conventional means such as, e.g., filtration, centrifugation, extraction,

chromatographic methods, etc.

30 [0062] Typical (non-limiting) reactions between a perylene dye and a
polymer (phenolic resin) in accordance with the processes of the present

invention are represented below:



i nvention conprises a (preferably polar) liquid nmediumand one or nore
(types of) pol yner-bonded peryl ene dyes as set forth above (e.g., a mxture
of two orwOhlpBe4@sif erent peryl ene dyes, all bonded to Ph@/FEPacte/0585pe of

pol ymer, or bonded to nore than one tgfe of polymer) dissolved 15 or

di spersed in the nmedium The concentr i on of the pol ymer - bonded peryl ene
dye(s) in the nedium depends on several factors such as, e.g., the

pol ymer (s) to which the perylene dye(s) is/are bonded, the desired col or
intensity, the |iqubd nediouen the renmaining (opt¥ Of¥fponents of the
conposition, the int¢g pur pose of the printing i onposi tion, 20and
the substrate onto whir¢fi the printing ink conpositionfis to be 33 applied.
Often the (total) cencentwati on of the one or nor &ypdiyner-bonded peryl ene
dyes in the printing |l nk[ conpositiom)®OH be at |east about 0.01 % at

| east about 0.02 % | east Oﬁw—g‘h @@ usual | y be not
ei ght, ePY2GiG NiPgher c@ ;

hi gher than about 4d o@bout 20 % not
or At hi gh8k t han about 5 O

hi gher than about 10 % wei ght based on the
total weight of the comsosition. [0065] The intendgd

printing ink conposi{ id s one of several factors".igi det er m nes

sui tabl e and desirabl e cbncentration ranges for the polggner-bonded peryl ene
dye(s) as well as the ty@es and 10 concentration ranges of suitable or
desirabl e optional ffbnEnt s of the conposition. There are many different
types of printing prOCEQﬁﬁS Nej- | i m ting exaapl es bhereofonnclud’Hlnkje°H
printing (thermal, piezgelectrilc, ) f Lexograph S
printing (e.g., gravurg Cr ey il e
of fset printing, pad p : % :
and rotogravure printing. In a lpreferrled enb-dlnent a pripting ipk R,
conposition in accordance wth™he pré%ent i Avention‘is sultable (‘at | east t)
for inkjet printing. Industrial inkjet printers, commonly used for
numberi ng, coding and naf%?ﬁ@ﬁﬁﬁbwt%%ﬁ@@ﬁémﬁﬁeégﬁﬁF@PBnlng lines and
printing presses, are particularly suitable. 20 Preferred ink-jet printers
i ncl ude single nozzle continuous ink-jet printers (also called raster or
multi | evel deflected printers) and drop-on-denmand ink-jet printers, in
particul ar valve-jet printers. Accordingly, the follow ng di scussion of
printing ink conpositions relates primarily to conp05|t|ons for inkjet
printing. However, it is to be kept in mnd that 25 %chPpr8sent i nvention
isnot linmted to pN i ffl( conp05|t|ons for inkjget printing but

rat her enconpasses alll printing ink @ ﬁ9 sitions in eryl ene dyes can

be enpl oyed. Accor dj t he fol I 0 LAeT at i ons_2 errents appl y
sia tlng i ff ?€%§%g05|tlons in

mutatis nmutandis to
pol ymer - bonded peryl oyes in accdf ance 30with the
&ful . 34 specific choice of

present invention a
depends on several 1 such as, for exanple,

peryl ene dye(s),

pose of the

ch t
R, NQg of t he

and sol vents
mer®bonded
wesent and t he

R, as defined in the claims and the specification



5 conpositions for inkjet printing include binders which are conventionally
used in inkjet printing inks, including resins such as nitrocellul ose,

acryl at e wo20ng14285d pol yester resins (such as, e.g, DYNRPOEPXN)11105852903 , L
205, L 206, L 208, L 210, L 411, L 651, L658, L 850, L 912, L 952, LH 530,
LH 538, LH 727, LH 744, LH 773, LH 775; LH 818, LH 820, 10 LH 822, LH 912,
LH 952, LH 530, LH 538, LH 727, LH 744, LH 773, LH 775, LH 818, LH 820, LH
822, LH 823, LH 826, LH 828, LH 830, LH 831, LH 832, LH 833 LH 838, LH398,

S1401, 81402 81426 v ? S1510, 81%890H81611 8243 S341, S361,
S394, and 15 S EP140% m Evoni k) her b resins known
to those of skill i t my be usedcass/waik. Ad totval )
concentration of ¢ or q¥ore binders in the prlnﬁ' orposition i s

fromabout 0.5 % F'% by wei ght, based on the
conposition. In thig , It further is to be taken MmtovTaccount that
typi cal viscosity ues for inkjet printing inks gFeg-=¢ he range of
from about 4 to abou u vPa. s at 25C. [0067] It further is to be

appreci ated that the pol yner which has one or nore peryl ene dye nol ecul es
bonded thereto (and in the case of the peryl ene dye-doped pol yner of the
present invention as set forth above, 25 also the polyner which is not
bonded to any peryVbe#reindy& nol ecul e but is present in adm xture with

pol ymer that hag perybﬁne dngbondegcherebm) nayoalso as amblndermfor
t he conpositi of, rate,l_t pr i pci pal ) i pder
nmust be conp i G
e.g., nust no e P 0t or natt on of~yany i ngol ubl €7subst ahce,
when conbined wth the,laterr, 35 sl rghtly polar and aprotdc org%nlc "

sol vents, such as e. g nethyl et hyl ketone (MEK), acetone, ethyl acetate,
et hyl 3-et hoxypr opi onat e 1,ql L8R, ANl Flaxh 46 £ 11 LR Ao T €t her o
[0069] In particular if tHe printing iffl( conposition of the present 5
invention is to be applied by continuous inkjet printing the conposition

w Il usually also conprise at | east one conductivity inparting agent (for
exanpl e, a sabee3] The tdnespatd,vittiy tbﬂbﬁrabbﬁglawgeﬂfat\lithe ha¥ena
non-negligible solubility in the conposition. Non- |Iﬁltln% exanpl es of
sui t abl e condbReifiGatipy ap raﬁ’Pﬁgieﬂg“y&Wétherlé‘W}d@ daryed tademwiaivo e g., 10

tetraal kyl amRALTNRALL S Of Gy shRhEADN oA N A e ctetrabutyl

amoni um perchlorate and tetra anmoni u | 'uorop osp ate), alkal
netal thi ocyalmapdymsnnhwhshpmbmmanergtmlpsd:h/eamﬁlmze adaatad with assi um sal ts

such as KPF6 and al kal i t al ercglorates Surglasdllthkﬁ Eerchlorate. The
conduct i vi t y °of FPAY £YIHGPALERE SliUPP ObBLpP LB P HCEE dHME BIER{% ati on whi ch

i s sufficieniyt RpeMbas 1| REvERAAUGE K %t%t\%bﬁfﬂhé Serh&idlr 8¢ (R desirabl e.
OF course, mxtures of two or nore difterent conductivity inmparting agents

(salts) can Welynmednd Getremainder afribe perylene dyconductivity inparting agents
wll be present in a total concentration of fromabout 0.1 %to 2 % by

wei ght qobasedoyy LReptAl el dinoGlion N AQGRIARS ine [OZA The pri nting

i nk conposition cco to the present Invention may ernore conprise
one or nore musmUGEcmnaddmmupeﬁaabbqhﬂaﬁhqmdnn@hmnmhdonéungmutdes

AT I EER TR R PR
mixture of two or three different perylene dyes, all bonded to the same
type of polymer, or bonded to more than one type of polymer) dissolved
15 or dispersed in the medium. The concentration of the polymer-bonded
perylene dye(s) in the medium depends on several factors such as, e.g.,
the polymer(s) to which the perylene dye(s) is/are bonded, the desired
color intensity, the liquid medium, the remaining (optional) components
of the composition, the intended purpose of the printing ink composition,

20 and the substrate onto which the printing ink composition is to be



25 printing ink conposition may conprise one or nore additional colorants
and/ or conponents which inpart a specific optical property (i.e.,
conponentwownilctd7gsre di fferent fromthe pol ynmer-bonded pemiEreog/ os8ses of the
present invention). These additional cgQnmponents may be selected from for
exanpl e, conventional pignents and dyégf | um nescent (e.g., 30
fluorescent) pignents and dyes, and cholesteric and/or nematic liquid
crystals. Exanples of |um nescent pignments include certain classes of

i nor gani ¢ corpplietdORercthedsottheoscinphitidef thx yealghhdespolyhwsphat es, 36

vanadat es, garnets, spinels, .etc. of.non |um nescent .cations, which are
doped i th SBoPECbergaR i HELERIN AR SrbR TGt §De a7 Rk ear th- et al
cation. In on@eGt 6.01 94, r@Neshebodtlveoses Bk hi dafo.0he; bk GHPASI tion may
further conprise one or nore pignents and/or dyes which absorb in the 5

visi bl e or i mwillspwilly beawt bighef thamabait 4006 byreigisht.i g gpebigherrthaind/ or may
further .conprj.s ne or. .nr.e..pi t nd/ or, .dves . whi ¢h £ 1.um nescent.
Non- 11 ot i ng “ROrgl dsesiator HRmrEo i B 20t s Rt didabouit Go%osorb in ¢ he

vi si bl e or i Rwight Bhedloaghetafwdidie of tirRconpasigioat i ¢ spectrum i ncl ude
pht hal ocyani ne derivatives. Non-limting exanples of 10 suitable

| um nescent pj s .apd/or dyes ipglude |anthanide deri.vatives. The
presence o IERENCESFRENE BiPtSe e bl rBihRRR PRSP Y RPSPEe ¢ ne
security of tBeeriBfakiond whge Mgtrneiabt@tded hhdGesifa®R/ddncthgatsstbstrate or
article which is to be provided with a marking and/or security feature in

accordance wirdiges fier the esbmeribenest patilene die(s) asiwelhas thebiay by | i mit ed and
can e aBl | Valch bt RnedlSr SUBRL B LI AE bl ol lnchRlorSHATR! €, consi st
(essential ly) of or COﬁp%ISE one- or nore of net a or "exanple, in the
form of a corbapodtios.Utitrasrcan@gndifferenholpds afprn@ingoirscdsb@n®dloauch as, e.g.,
beverages or foadstuffs), optical fibers, .a. woven, a coating, and

equi val ent s tiRafiBpexamples thetqof inehyderipkjet penting dhsrmal. poczegleetrical | gl ass (for

exanple, in : . k-ner . su : | e for hol ding
vari ous iten%ggﬁg gggg%ag%§g§§%2?§%1gggﬁﬁ#%géggﬁ% Q?Ee@%r ard,
packagi ng, pa@een pandng Ipidrpross ipontimg, erffsal pribting, papgirntied, mlitf t hat t hese

substrate materj.als are given .exclusjvely for exenmpljfyin ur poses,

i t houti®r est PHEt T PHRErEi BriRng ! [GOGAY TS RT IS8R OB S P B S Ubst r At e may
furthernore alfeadyetad hiin@lg IRADMPBBRIONBA KEOAFdHceSEAMHFe@heMent whi ch
conpri ses a substance selected from e.g., inorganic |umnescent conpounds,

or gani c | unm mesuémn covpebhd&it [tRdbsorinsre, privggrptindusteiaéinlgks, f orensic
mar kers, and_cophi nation thﬁreof.ljhe mar ki ng .or ecurit%lelenent can be
present in tREFGr SPBFONUSH TCIUNSFNg PHNE HdrPIRNeSRPYHE M bst r at e
surface or benidaaitheiial et anagdiad)y %@sgela,ea@ tic@hfyisufgbl. The marking
can be present also in the formof a cloud of dots or a specific pattern
vi si bl @0and/ &eefemed wkhetepringers preludgpingle nozzle continuous ink-jet printers

(also called raster or multi level deflected printers) and drop-on-demand
ink-jet printers, in particular valve-jet printers. Accordingly, the
following discussion of printing ink compositions relates primarily to
compositions for inkjet printing. However, it is to be kept in mind that
25 the present invention is not limited to printing ink compositions for inkjet
printing but rather encompasses all printing ink compositions in which
perylene dyes can be employed. Accordingly, the following
considerations and statements apply mutatis mutandis to all printing ink
compositions in which the polymer-bonded perylene dyes in accordance

30 with the teaching of the present invention are useful.

[0066] Printing inks in general comprise coloring agents and liquid

vehicles which comprise solutions of resinous binders in solvents. The



naked eye, randomy or
security docunents or what
it is intwoged/mMesspr ot ect and/ or aut henti cate.

not distributed in the itemor article or goods or
I s described in the paragraph [0035] or [0037]
EXAVPLESPETPZ@]1/0785¢9

followi ng exanple illustrates a general procedure for naking pol yner-bonded
peryl ene dyes according to the presenﬁ“‘nvention. [ 0074] Under
at nosphere 1.4 g of K2CO3 was added to a solution of 10 g of phenol
formal dehyde resin and 0.68 g of PEG 500 in 62.5 m of NWMP. The resultant
m xture was hkpeatied clrlcu'ce abln'utiem ahd) golvants dépenti2 @nGevrhkefac®rs 2uch of

e 8 15 S LSRR B SIS SRR, 2,7

was added to

an inert gas

about 2 to afaeﬂlﬁaoﬁerhgu{a%reﬁglﬂeq%gmtdm tﬁ@mlueé bPMe’hibdthee fERet i on about
hal f of the volume of the NVMP was distilled off. The reaction

allowed to c@@mtqdoNO@dmntm @@@ﬁéﬁ&pﬁmtdﬂdbm@wsﬁﬂtw lpdhw@k into 33 g of

i ced water to_whi

precipifate

dye.

had b
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[0075] T

in the 20f ol RE&MAYIISHR and DRLCaeT BuEsH(Bchi aske ReBY
Conmponent  FURC33OR 206, 1 208, L 210, L 411, L 651, L658, L 850, L 912, L 952,
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15

20

25
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LH 530, LH 538, LH 727, LH 744, LH 773, LH 775, LH 818, LH 820,
LH 822, LH 912, LH 952, LH 530, LH 538, LH 727, LH 744, LH 773,
LH 775, LH 818, LH 820, LH 822, LH 823, LH 826, LH 828, LH 8§30,
LH 831, LH 832, LH 833, LH 838, LH898, LH 908, LS436, LS615,
P1500, S1218, S1227, S1247, S1249, S1252, S1272, S1401, S1402,
S1426, S1450, S1510, S1606, S1611, S243, S320, S341, S361, S394, and
S EP1408 from Evonik). Of course, other suitable resins known to those
of skill in the art may be used as well. A typical (total) concentration of
the one or more binders in the printing ink composition is from about 0.5
% to about 10 % by weight, based on the total weight of the composition.
In this regard, it further is to be taken into account that typical viscosity
values for inkjet printing inks are in the range of from about 4 to about 30

mPa.s at 25°C.

[0067] It further is to be appreciated that the polymer which has one or
more perylene dye molecules bonded thereto (and in the case of the
perylene dye-doped polymer of the present invention as set forth above,
also the polymer which is not bonded to any perylene dye molecule but is
present in admixture with polymer that has perylene dye bonded thereto)
may also act as a binder for the composition. At any rate, the (principal)
binder of the ink composition must be compatible with the polymer
which a perylene dye bonded thereto, e.g., must no result in the

formation of any insoluble substance, etc. when combined with the later.

[0068] Suitable solvents for inkjet printing inks are known to those of

skill in the art. Non-limiting examples thereof include low-viscosity,

m xture was

ul t ant
Hﬁ then dri ed.

This affor de@s@cbqutn %& Iglmng:mk@elmwﬁg regAPRLEH AgnpRdcemaIoseonded peryl ene
e crude powder was used mnthoug furt?er purification

- Formul ation 1
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slightly polar and aprotic organic solvents, such as, ¢.g., methyl ethyl
ketone (MEK), acetone, ethyl acetate, ethyl 3-ethoxypropionate, toluene

and mixtures of two or more thereof.

[0069] In particular if the printing ink composition of the present

5 invention is to be applied by continuous inkjet printing the composition
will usually also comprise at least one conductivity imparting agent (for
example, a salt). The conductivity imparting agent will have a non-
negligible solubility in the composition. Non-limiting examples of
suitable conductivity imparting agents include salts such as, e.g.,

10 tetraalkyl ammonium salts (e.g., tetrabutyl ammonium nitrate, tetrabutyl
ammonium perchlorate and tetrabutyl ammonium hexafluorophosphate),

alkali metal thiocyanates such as potassium thiocyanate, akali potassium

salts such as KPFs and alkali metal perchlorates such as lithium
perchlorate. The conductivity imparting agent will be present in a

15 concentration which is sufficient to provide the conductivity which is
required or desirable. Of course, mixtures of two or more different
conductivity imparting agents (salts) can be used. Often the one or more
conductivity imparting agents will be present in a total concentration of

from about 0.1 % to 2 % by weight, based on the total weight of the

20 composition.

[0070] The printing ink composition according to the present invention
may furthermore comprise one or more customary additives, such as, for
example, fungicides, biocides, surfactants, sequestering agents, pH
adjusters, etc. in the amounts customary for these additives. Further, the
25 printing ink composition may comprise one or more additional colorants
and/or components which impart a specific optical property (i.c.,
components which are different from the polymer-bonded perylene dyes
of the present invention). These additional components may be selected
from, for example, conventional pigments and dyes, luminescent (e.g.,
30 fluorescent) pigments and dyes, and cholesteric and/or nematic liquid
crystals. Examples of luminescent pigments include certain classes of

inorganic compounds such as the sulphides, oxysulphides, phosphates,
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vanadates, garnets, spinels, etc. of non luminescent cations, which are

doped with at least one luminescent transition-metal or a rare-earth metal

cation. In order to strengthen the security of the ink composition may
further comprise one or more pigments and/or dyes which absorb in the

5 visible or invisible region of the electromagnetic spectrum and/or may
further comprise one or more pigments and/or dyes which are
luminescent. Non-limiting examples of suitable pigments and/or dyes

which absorb in the visible or invisible region of the electromagnetic
spectrum include phthalocyanine derivatives. Non-limiting examples of

10 suitable luminescent pigments and/or dyes include lanthanide derivatives.
The presence of pigment(s) and/or dye(s) will enhance and reinforce the

security of the marking against counterfeiting.

[0071] The substrate or article which is to be provided with a marking
and/or security feature in accordance with the present invention is not
15 particularly limited and can be of various types. The substrate or article
may, for example, consist (essentially) of or comprise one or more of a
metal (for example, in the form of a container such as a can for holding
various items such as, e.g., beverages or foodstuffs), optical fibers, a
woven, a coating, and equivalents thereof, a plastic material, a ceramic
20 material, glass (for example, in the form of a capsule or container such as
a bottle for holding various items such as, e.g., beverages or foodstuffs),
cardboard, packaging, paper, and a polymeric material. It is pointed out
that these substrate materials are given exclusively for exemplifying

purposes, without restricting the scope of the invention.

25 [0072] The substrate may furthermore already carry at least one marking
or security element which comprises a substance selected from, e.g.,
inorganic luminescent compounds, organic luminescent compounds, IR-
absorbers, magnetic materials, forensic markers, and combinations
thereof. The marking or security element can be present in the form of

30 indicia or a data matrix. on the substrate surface or be incorporated
(embedded) in the substrate itself. The marking can be present also in the

form of a cloud of dots or a specific pattern visible and/or invisible to the
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naked eye, randomly or not distributed in the item or article or goods or
security documents or what is described in the paragraph [0035] or

[0037] it is intended to protect and/or authenticate.
EXAMPLES

5 [0073] The following example illustrates a general procedure for making

polymer-bonded perylene dyes according to the present invention.

[0074] Under an inert gas atmosphere 1.4 g of K,COs; was added to a
solution of 10 g of phenol formaldehyde resin and 0.68 g of PEG 500 in
62.5 ml of NMP. The resultant mixture was heated for about 1 hour at
10 120 °C. Then 0.12 g of bromo-perylene dye or chloro-perylene dye of the
above formula (A) or (B) was added to the mixture, whereafter heating at
120 °C was continued for about 2 to about 5 hours. Following the
completion of the reaction about half of the volume of the NMP was
distilled off. The reaction mixture was allowed to cool to room
15 temperature and thereafter poured into 33 g of iced water to which 2 ml
of conc. HCI had been added. The resultant precipitate was filtered off
and washed 3 times with water and then dried. This afforded about 10 g

of crude powder comprising polymer-bonded perylene dye.

[0075] The crude powder was used without further purification in the
20 following ink formulations for ink-jet printing.

Ink Formulation 1

Component Function % b.w.
Nitrocellulose Binder resin 1.5
Lithium Perchlorate Salt for conductivity 0.5
Polymer-bonded Dye 0.8
Perylene Dye

Black Microlith® Pigment 1.0
Acetone Solvent 96.2




Dynapol

L411 (Pol yester

resin) Binder

resin 1.5 Lithium Perchl orate Salt

for conductivity 0.3 Pol yner-bonded Peryl ene Dye Dye 2.2 Met hyl

ket one Sowoent1/B@575 [ 0076]

is noted that the foregoPQl/EP2ENPFE39 have
been provided nerely for the purpose of, explanation and are in no way to be
construed as |limting of the present

i enti on.

VWil e the present

has been described with reference to an exenpl ary enbodi nent,

10

15

Ink Formulation 2

Component Function % b.w.
Dynapol L411 Binder resin 1.5
(Polyester resin)

Lithium Perchlorate Salt for conductivity 0.3
Polymer-bonded Dye 1.0
Perylene Dye

Black Microlith® Pigment 1.2
Methyl ethyl ketone Solvent 96

Ink Formulation 3

Component Function % b.w.
Dynapol L411 Binder resin 1.5
(Polyester resin)

Lithium Perchlorate Salt for conductivity 0.3
Polymer-bonded Dye 2.2
Perylene Dye

Methyl ethyl ketone Solvent 96

[0076] It is noted that the foregoing examples have been provided

merely for the purpose of explanation and are in no way to be construed

as limiting of the present invention. While the present invention has

been described with reference to an exemplary embodiment, it is

understood that the words which have been used herein are words of

description and illustration, rather than words of limitation. Changes

may be made, within the purview of the appended claims, as presently

stated and as amended, without departing from the scope and spirit of

the present invention in its aspects. Although the present invention has

been described herein with reference to particular means, materials and

embodiments, the present invention is not intended to be limited to the

i nvention




10 understood that the words which have been used herein are words of
description and illustration, rather than words of limtation. Changes nmay
be nmade, wDt2hivu4rsse purvi ew of the appended cl ai ns, as pcEsEPeoIpssstiat ed and
as anended, w thout departing fromthe scope and spirit of the present
invention in its aspects. Al though thé“bresent i nvention has 15been

descri bed herein with reference to particular neans, materials and

enbodi ments, the present invention is not intended to be limted to the 39
particulars di sel 03eq RBLolMeih ALBEL. b AEBEERENNNINERLL ANy Pxt ends Lo all
functional | y “equiva ENt SLruc ures, he Rods™dn uses, such as are within

t he scope of flulvgioaplbespidchlcnt airo@ures4fetbodd Ml dses Auokhdh@d withih ncr easi ng at

| east one of the solubility and 5dispersibility of a perylene dye in a

| i qui d nediuﬁ?e%ﬁB?%ﬁﬁeﬁﬂgéﬁ@aﬁ@Hn%onprises bi ndi ng the peryl ene dye to a
pol ynmer which is soluble in the liquid nedium 2. The nmethod of any one of
claim1, wherein the polyner conprises a phenolic resin of formula 10



(I'V) wherein the groups R4 may be the same or different and are sel ected
fromal kyl groups having from1 to about 10 carbon atons and the average
nunber ofwo2os/irssm about 1 to about 30. 153. The net hodPpofi/EP@iiwsgs19 wher ei n
t he peryl ene dye conprises a conpound of formula (A) or (B): 41 (A (B
wherein the groups Z, the sanme or diidderent fromeach other, represent 0, S
or NNR, provided that a unit -00-Z-00- may be replaced by -CS- 5Z-00-,
-CS-Z-CS-, or [-COOH HOOC-] and for Z = NNR a unit

CLAIMS

1. A method of increasing at least one of the solubility and
5 dispersibility of a perylene dye in a liquid medium, wherein the
method comprises binding the perylene dye to a polymer which is

soluble in the liquid medium.

2. The method of any one of claim 1, wherein the polymer comprises

a phenolic resin of formula

OH OH OH
i R, R, R,
Iv)

wherein the groups R4 may be the same or different and are
selected from alkyl groups having from 1 to about 10 carbon

atoms and the average number of m is from about 1 to about 30.

15 3. The method of claim 1, wherein the perylene dye comprises a

compound of formula (A) or (B):



-00-Z-00- may be replaced by a unit -C(=NR)-NR-00-; R and R independently
represent an optionally substituted aliphatic, cycloaliphatic, aromatic,

het er oar owat2nty/14z8skyl aryl , al kyl heteroaryl, aryl al kyl oPChaPrerioasssial kyl
group having from1l 10 to about 20 carbon atons; and R and R may be
conbined to form together with the N4t ons to which they are attached, an
optionally substituted and/or fused 5- to 7-nenbered ring; the groups X may
be the sane or different and represent hal ogen, isocyanate and COOH; 15t he
groups Y may be the same or different an@arez eL;'ted fromOH NO2, CN,
groups of formula R', OR', COOR', OCOR', CON(R') 2, OCONHR',
OCON(R') 2, COR', SCBH OBR. 7 }m HR', SO2N(R') NHCOR', NRCOR', NHCOCR',
NRCOOR', NHSC2R', NRSOZR"\ NHR Z 2in 20t he groups R' may
be the sane or different pr esent an 0 y substituted aliphatic,
cycl oal i phatic, aromati ! ber oar omat kgl aryl , al kyl heteroaryl,
aryl al kyl or heteroaryl : x about 20 carbon at ons
and may al so be comnbi ned "N atomto which they
are attached, an optiop ¢d 5- to 7- Snenbered

ring; n and p each reprpes
(n+p) is not higher than8 a
of R, R and R' conpris al

wherein

the groups Z, the same or different from each other, represent O, S

or N-R, provided that a unit -CO-Z-CO- may be replaced by —CS-
5 Z-CO-, -CS-Z-CS-, or [-COOH HOOC-] and for Z = N-R a unit

-CO-Z-CO- may be replaced by a unit -C(=NR’)-NR-CO-;

R and R’ independently represent an optionally substituted
aliphatic, cycloaliphatic, aromatic, heteroaromatic, alkylaryl,
alkylheteroaryl, arylalkyl or heteroarylalkyl group having from 1
10 to about 20 carbon atoms; and R and R’ may be combined to form,
together with the N atoms to which they are attached, an
optionally substituted and/or fused 5- to 7-membered ring;

the groups X may be the same or different and represent halogen,

isocyanate and COOH;

15 the groups Y may be the same or different and are selected from
OH, NO;, CN, groups of formula R”, OR”, COOR”, OCOR”,
CONHR”, CON(R”),, OCONHR”, OCON(R”),, COR”, SO:H,
SOs;R”, SO,NHR”, SO,N(R”),, NHCOR”, NRCOR”, NHCOOR”,
NRCOOR”, NHSO;R”, NRSO;R”, NHR”, and N(R”), , wherein
20 the groups R” may be the same or different and represent an

optionally  substituted aliphatic, cycloaliphatic, aromatic,



104. A peryl ene dye whose solubility or dispersibility in a polar liquid
medi um has been increased by the nethod of claim1. 5. A pol yner-bonded
peryl ene wWoeouf14fssrmul ae (A) or (B): 0 z O (A) (B) whecgmr2a3bss1yr oups
Z, the same or different fromeach other, represent 0, S or NNR provided
that a unit -00-Z-00- may be replaced‘ﬁ’y -CS-2-00-, -CS-Z-CS-, or [-COH
HOOC-] and for Z = NR a unit -00-Z-00- may be replaced by a unit
-C(=NR)-NR-00-; 43 al kyl heteroaryl, arylal kyl or heteroarylal kyl group
having from 1 to hbenoa0nearbehkydtoys albpthdRearedyR argyliyd @onbi ned to

form together w t he tons to.which the re attached, ap optionally
Subst i t ubed and! ofeipasi el o Aitoerad Pt B ROG BUBs X nay be ¢ he
sane or differentmapdish ®Rc6mBHcdNGQHE Rogether with the N atom to which

they are attached, an optionally substituted and/or fused 5- to 7-

5 membered ring;

n and p each represent 0 or an integer of from 1 to §, provided that
(n+p) is not higher than 8 and further provided that for n = 0 at
least one of R, R’ and R” comprises at least one group X as

substituent.

10 4. A perylene dye whose solubility or dispersibility in a polar liquid

medium has been increased by the method of claim 1.
5. A polymer-bonded perylene dye of formulae (A) or (B):

O\z O

(A) (B)
wherein

15 the groups Z, the same or different from each other, represent O, S
or N-R, provided that a unit -CO-Z-CO- may be replaced by —CS-
Z-CO-, -CS-Z-CS-, or [-COOH HOOC-] and for Z = N-R a unit
-CO-Z-CO- may be replaced by a unit -C(=NR’)-NR-CO-;

R and R’ independently represent an optionally substituted

20 aliphatic, cycloaliphatic, aromatic, heteroaromatic, alkylaryl,



i socyanate and COCH;, the groups Y may be the sane or different and are
selected fromOH NO2, CN, groups of formula R', OR', COOR', OCOR', CONHR',
CON(R") 2,WOCONHR7857OCON( R') 2, COR', SOBH, 10 SC3R', SOPNIBRP01$ON(R") 2,
NHCOR', NRCOR', NHCOOR', NRCOOR', NHSQZ2R', NRS2R', NHR', and N(R"')2 ,
wherein the groups R' may be the sane Bt different and represent an
optionally substituted aliphatic, cycloaliphatic, aromatic, heteroaromatic,
al kylaryl, al kyl heteroaryl, arylal kyl or 15 heteroaryl al kyl group havi ng
from1 to about 2g@kylacteorards anyhllgndrriwieredrglalidyé gompbhiave fromform t oget her

wth the Natomto ich the re attached. ., an tionall ubstituted
and/or fused 5- t% %u@rﬁ’g@%ﬁﬁ?@ﬁg@ndﬂ{?@pméﬁggc?@ ng\éjrfo“@’ or an integer
of from1 to 8, prtE&dwitiathe ROafoPlo IwhilIPtthy Gher attRAgy, 8aaind furt her
provided that for n = 0 at |east one of R R and R' conprises at |east one

group X as subst i erfemelly substitutqsandiatdascdPato Atmaneesed wrg group X represents
a group of fornmula - L-P wherein L represents a coval ent bond or a bridging

group agd 25P repfig$eMips X8 nR9! BeRE st 6F HlfRrerf and RS rERhyRsdonded peryl ene
dye of claimb5, wherein the perylene dye is a conpound of formula (A. 7.

The pol ymer - bondedopangteend C@BfHof claim5, wherein the perylene dye is a
conpound of fornula (B) wherein the groups Z 30may be the sane or different

and represent O Of I%rgﬁps ‘fu}nay be the same or different and are selected from
OH, NO;, CN, groups of formula R”, OR”, COOR”, OCOR”,

CONHR”, CON(R”),, OCONHR”, OCON(R”),, COR”, SO:H,

10 SOs;R”, SO,NHR”, SO,;N(R”),, NHCOR”, NRCOR”, NHCOOR?”,
NRCOOR”, NHSO;R”, NRSO;R”, NHR”, and N(R”), , wherein

the groups R” may be the same or different and represent an

optionally substituted aliphatic, cycloaliphatic, aromatic,
heteroaromatic, alkylaryl, alkylheteroaryl, arylalkyl or

15 heteroarylalkyl group having from 1 to about 20 carbon atoms and
may also be combined to form, together with the N atom to which

they are attached, an optionally substituted and/or fused 5- to 7-

membered ring;

n and p each represent 0 or an integer of from 1 to &, provided that
20 (nt+p) is not higher than 8 and further provided that for n = 0 at
least one of R, R’ and R” comprises at least one group X as

substituent;

provided that at least one group X represents a group of formula —
L-P wherein L represents a covalent bond or a bridging group and

25 P represents a polymer molecule.

6. The polymer-bonded perylene dye of claim 5, wherein the

perylene dye is a compound of formula (A).

7. The polymer-bonded perylene dye of claim 5, wherein the
perylene dye is a compound of formula (B) wherein the groups Z

30 may be the same or different and represent O or N-R.



8. The pol ynmer-bonded peryl ene dye of claimb5, wherein L is selected from
0, COO, OCO CONH, and NHCOO. 9. The pol yner-bonded peryl ene dye of claim
5, wher eiwotha/wsyner P conprises a phenolic resin of PormpR@1msss1§l1 V)
wherein the groups R4 may be the sane or different and are selected from
al kyl groups having from1l to about 1d*4arbon atoms and the aver age numnber
of mis fromabout 1 to about 30. 1010. A process for making a

pol ymer - bonded peryl ene dye according to claim5, wherein the process
conpri ses coft act Thy palyemtosded gyeylofc tge mifl alaimd) S,owhéBjn L i{ A) (B) 45

Z-CO-, -CS-72-CS, §e?ercé[(ci_:%]_ah&%: J)C@?%Jl\ﬂ&, a%ld:I\IﬁICBOa.l unit -CO Z-00- may be

repl aced by a uni

9. The polymer-bonded perylene dye of claim 5, wherein the

polymer P comprises a phenolic resin of formula

OH OH OH
SAC®
5 R, R, R,
(Iv)

wherein the groups R4 may be the same or different and are
selected from alkyl groups having from 1 to about 10 carbon

atoms and the average number of m is from about 1 to about 30.

10 10. A process for making a polymer-bonded perylene dye according
to claim 5, wherein the process comprises contacting a perylene

dye of formula (A) or (B):

.
0 X L
T T
(2
O z O
(A) (B)
wherein
15 the groups Z, the same or different from each other, represent O, S

or N-R, provided that a unit -CO-Z-CO- may be replaced by —CS-



R and R independently represent an optionally substituted aliphatic,

cycl oaliphatic, aromatic, heteroaromatic, alkylaryl, 5 alkylheteroaryl,
aryl al kylwonrotetsesséar yl al kyl group having from 1l to aboRCTAP2@a0E83M9 at ons;
and R and R may be conbined to form together with the N atons to which
they are attached, an optionally subst? uted and/or fused 5- to 7- menbered
ring; the groups X may be the sane or different and represent
hal ogen, 10 isocyanate and COOH;, the groups Y may be the sanme or different
and are sel ect ed Z+dMa, GEH-2NCS;, oEN,-C§Hld pd OGIC-{ endridral RN-RGRIpit COOR', OCOR',

CONHR', CON(R") 2, " ') 2, COR. , . SO2NHR",
S2N(R') 2, NHCO?':C%@ @amﬁééﬁa%e% W?‘Nﬁﬁég\{ﬁhs&gﬁ’z NRSC2R', NHR',
and N(R')2 , wherein the groups R' may be the sane or different and
represent an optiRnamIdIl}c a';nﬂrq)tehtiuméyl ra;bﬂephmttémppﬁynél@bhbhamt@d aronmati c,
het er oaromat i c, I ary gélh het er oar | al kél, or ﬁr oaryl al kyI
group havi ng fronﬁ‘li liaélcaB}Sf}Pa Hi BEPME %ntiset RATOBE! be conbi ned

Lo forms toget her i ikbictiey Nl & Hokl:6Ay NG cRoi ﬁqul?gcﬁsfﬁl an optional Iy

substituted and/ or fused 7-" menberedring; n and each represent 0O
or an integer of forabout12Q earigon qiomwamédiamhl& l(nayb? Combmdtmeer than 8 and
further provided h f or 25 Ie R' conpri ses
at | east one grou ]?fsr gb@sﬁ ,?]Heaﬁtpmsv\ﬁ V’r’rﬁ’f’e %tﬁﬁb%(f aébndl tions

whi ch cause a rea@ﬁtmaup&ut@ugﬁma%rqﬁseafset@wrﬂdn%weoplﬂ@gWIth a functi onal
group of the polynmer to covalently b| nd t he poI yrrer to the peryl ene dye.

WO 2011/ 147857PCT/ EP2011/ 058519 46 Tg% ? bonded1 eryl ene dye of
cl |m5 wher e t h&CEEPYASShE&Y tE%F&JP?% ITFefy ARG RS REN R Nl ae (1) 1o

(rer): isocyanate and COOH;

the groups Y may be the same or different and are selected from
OH, NO;, CN, groups of formula R”, OR”, COOR”, OCOR”,
CONHR”, CON(R”),, OCONHR”, OCON(R”),, COR”, SO:H,
SOs;R”, SO,NHR”, SO,N(R”),, NHCOR”, NRCOR”, NHCOOR”,
15 NRCOOR”, NHSO;R”, NRSO;R”, NHR”, and N(R”), , wherein
the groups R” may be the same or different and represent an
optionally substituted aliphatic, cycloaliphatic, aromatic,
heteroaromatic, alkylaryl, alkylheteroaryl, arylalkyl or
heteroarylalkyl group having from 1 to about 20 carbon atoms and
20 may also be combined to form, together with the N atom to which
they are attached, an optionally substituted and/or fused 5- to 7-

membered ring;

n and p each represent 0 or an integer of from 1 to &, provided that
(n+p) is not higher than 8 and further provided that for n = 0 at
25 least one of R, R” and R” comprises at least one group X as

substituent;

with a polymer P under conditions which cause a reaction of a
group X of the perylene dye with a functional group of the
polymer to covalently bind the polymer to the perylene dye.



OP RL (Il), or 5wherein the groups Z, the sanme or different from each
other, represent 0, S or NNR provided that in the case of formula (I11)
one or bowb 20mi14385700- Z- 00- may be repl aced by -CS-Z- 00PCTHRIIZOSHS19 or |-
COOH HOOC-] and for Z = NR a unit -00-Z-00- may be 10repl aced by a unit
-C(=NR)-NR-00-; R and R mdependentlﬁ epresent an optionally substituted
al i phati c, cycl o aliphatic, aromatic, heteroaromatic, alkylaryl,

al kyl het eroaryl, aryl al kyl or heteroaryl al kyl group havi ng from1 to about
20 carbon at dis; Eh@p@ymndbmdqdwrﬁena:dydﬁfnédmb Wimrethelfsryget her with the

N atoms to which they are attac substltut ed and/or fused
5- to 7-nembered SYGMRRPES &Y ?1@0113?%2?‘@941 d@)p Eht Iy selected from
hydrogen, C1-C4 alkyl, Cl-C4 alkyl-COOH, G -C4 al kyl-S03H, C1-C4 al koxy,
nmono( G - C4) al k I am no, di (G -C4)al kyl am no,OFEi - C4 am noal kyl, 20hal ogen,

cyano, nitro, aﬁb/\@» the al kyl gg@ﬁing opti onaIIy substltut ed;
2

5 wherein

the groups Z, the same or different from each other, represent O, S

or N-R, provided that in the case of formula (III) one or both units

-CO-Z-CO- may be replaced by —-CS-Z-CO-, -CS-Z-CS-, or [—

COOH HOOC-] and for Z = N-R a unit -CO-Z-CO- may be
10 replaced by a unit -C(=NR’)-NR-CO-;

R and R’ independently represent an optionally substituted
aliphatic, cycloaliphatic, aromatic, heteroaromatic, alkylaryl,
alkylheteroaryl, arylalkyl or heteroarylalkyl group having from 1
to about 20 carbon atoms; and R and R’ may be combined to form,
15 together with the N atoms to which they are attached, an
optionally substituted and/or fused 5- to 7-membered ring;

Ry, R; and Rj are independently selected from hydrogen, C;-Cy4
alkyl, C;-C; alkyl-COOH, C;-C, alkyl-SOs:H, C;-C; alkoxy,
mono(C;-Cy)alkylamino, di(C;-Cs)alkylamino, C;-C4 aminoalkyl,

20 halogen, cyano, nitro, and SOzH, the alkyl groups being optionally
substituted;



47 the groups X may be the sane or different and represent hal ogen,

i socyanate and COOH, the groups Y nay be the sane or different and are
sel ect ed WOaMIOH785RO2, CN, groups of formula R', OR', CPOREP2QTORS19 5
CONHR', CON(R')2, OCONHR', OCON(R')2, COR', SOBH, SMBR', S2NHR',
S2N(R") 2, NHCOR', NRCOR', NHCOOR', NRCOOR', NHSCRR', NRSO2R', NHR', and
N(R')2 , wherein the groups R' may be the sane or different and represent
an optionally substituted aliphatic, cycloaliphatic, aromatic, 10

het er oaromat i c, athkygraupslX nalylkbel the senoar gifferant phdkdpyéscotr hddegonr oar yl al kyl
group having from1l to abog?gﬁ&lpar bon atons and may al so be conbined to
form together wi PROPAECRD o which they are attached, an optionally
substituted and/or fused 5- to 7- nenbered ring; 15in the case of fornula
(1), n and p eacthergepupesemiayObeothe ssami rir efyferentf arfdr aymsdlettod onpr ovi ded t hat

(n+p) is not high n & and in the case of f{o | ae and (111) n and
p each represent @hoﬁ\r@h &Ht SRS & forgHiaRt o ?‘,’é%ﬁd#bﬁat (n+p) is not
hi gher than 7; an pr P ’ 2. printing ink

1-5 éORHJH% ) @ﬁm%laa()@@m ) @@kﬁ@m 62, (/2@ 863 »

conposi tion, wherein the conposition conprises a polar |iquid nedium and at
| east one pol yner SOdINdSD:PER)], E0eNR/ 8., ARHOOR " nYRIORT, HNMEOOR0 9 di ssol ved

or dispersed int bl gLhe BNt i, ik ¢ ition of claim 12,
wherein the 25 cgmlgﬁﬁ%é%mg&(ﬁ o’z[nqléljgou?n(gﬁg@%%’fv “Fbut 40 % by
wei ght of the at {Rasbup9R7paky BBIthONEEGrREF¥IGNANYEpRASHCaPN a tot al
wei ght of the conposition. 48 , . . . .
optionally substituted aliphatic, cycloaliphatic, aromatic,
10 heteroaromatic, alkylaryl, alkylheteroaryl, arylalkyl or
heteroarylalkyl group having from 1 to about 20 carbon atoms and
may also be combined to form, together with the N atom to which

they are attached, an optionally substituted and/or fused 5- to 7-

membered ring;

15 in the case of formula (II), n and p each represent 0 or an integer
of from 1 to 8, provided that (n+p) is not higher than 8; and in the
case of formulae (I) and (IIT) n and p each represent 0 or an integer

of from 1 to 7, provided that (n+p) is not higher than 7; and
P represents a polymer molecule.

20 12. A printing ink composition, wherein the composition comprises a
polar liquid medium and at least one polymer-bonded perylene
dye according to claims 5 to 9 dissolved or dispersed in the

medium.

13.  The printing ink composition of claim 12, wherein the
25 composition comprises from about 0.01 % to about 40 % by
weight of the at least one polymer-bonded perylene dye based on a

total weight of the composition.

14. A marking or security feature which is made with the printing ink

composition of claim 12.



15. A marking or security feature which conprises at |east one

pol yner - bonded peryl ene dye of claim5. 16. The marking or security
feature ovochHV®TEE3, wherein the marking or security fe@CumP2eoopssises at
| east one of a thread, a |abel, a 5bargpde, a 2D code, a pattern, indicia
and a data matrix. 17. An article whi conprises the marking or security
feature of claim15. 18. A nethod of authenticating an article, wherein
t he net hod conprises providing the article with the marking or security
10f eat ur e of 16l ai A trkii®. orAseuetihpodeapfircawhfvbntoopitisengatateastr bnecl e, wher ei n

t he met hod conprises appl vyi onto the_.artigle the printing ink conposition
of claim12. 20_p§y@§1g8%lﬁ%g%e (Befng?r‘fié' ,Of%g?éi n at |east about 0.1 %of the
pol ymer 15nol ecul es have bonded thereto a peryl ene dye and wherein the
pol ymer is olitai ndli mallying besgenoge®sstuaf oftdlainm 3,Gvherein the marking

or security feature comprises at least one of a thread, a label, a

5 barcode, a 2D code, a pattern, indicia and a data matrix.

17.  An article which comprises the marking or security feature of

claim 15.

18. A method of authenticating an article, wherein the method
comprises providing the article with the marking or security

10 feature of claim 15.

19. A method of authenticating an article, wherein the method
comprises applying onto the article the printing ink composition of

claim 12.

20. A dye-doped polymer, wherein at least about 0.1 % of the polymer
15 molecules have bonded thereto a perylene dye and wherein the

polymer is obtainable by the process of claim 10.



