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TERRYLENE DYES AND COVPCSI TI ONS CONTAI NIl NG SAME BACKGROUND OF THE | NVENTI ON
1. Field wbanteicbrszenti on [0001] The present invention pelragpes 2089795

pol ymer - bonded quaterryl ene and/or tetryl ene dyes and conpositions such as,
e.g., printing inks which conprise polyner-bonded quaterryl ene and/ or

terryl ene dyes as colorants. 2. D scussion of Background Infornmation [0002]
Counterfeiting and market diversion of mass produced goods are facilitated

L1, b otuentaboRomanko e pide e oy g s, e

i nt _o. the supply chain. %ll?cdesflgﬁgﬁlg (?Q[Vﬁ%l&l@%%lﬁl&al ike to be in a

position to distinguish @%@kG‘ﬁ@éﬂNﬁ%F E(H\'I TfIbRJm such counterfeit or
or's

diverted (parallel inporte ggled) products at the |evel of the

i ndi vidual unit that is sold. [0003] Further, secure docunments such as
currency, pas?go@ls or .identity cards are increasingly counterfeit around
the worltd. THISOLhe yepign i s a very critical issue for governnents and
socCi et?{ i n general. For exanple crimnal organizations my use fake
passpor 81T he gessentiigveatipry &elatey torim#ﬁﬁerwnﬁ@fg qpteplene. andeor teprlensr dishired

t echnol.GahESiGRCARP IR £, ARifIDhR: SARA ShiFAL $iyrld-bBARATRACRRA

' g
difficult to make a cl ear distinction between a fake docunent an% tﬂ@r
ori gi n&drryl@sclypemtcomenis.i ty has therefore a considerabl e i npact on the

econony of the countries and also on the victins of illicit traffic

i nvol viong coub&ided B ARGYIRNMnSornaAGP4] In an attenpt to prevent
counterfeiting marking is currently used extensively for the recognition,

identifjcation and authentication of individual itens. The r ki ng. be
app! i e&@"ﬂ?lr&w g piyl pqekct Yﬁr%‘f’nioﬁdf‘%ﬁisapr%%cﬁéa%o"ﬂ@ @ e -tafﬁ& if the

bar code@godust AEKIRHdbd dh BHH0N AP Bfaf O 88 indvidh MBS AR ARhcARaSunterfeit
3-di mensi onal barcodes, a data matrix, and the |ike. The application of

mar ki ngs divsrted prpdueis lie eaatly insepdend ipfp the sppmy ichajn phrediessss aidi tehvilorsevowdd
printing.La If)e\{\ﬁ Taﬁqéﬁlﬂgﬁ 'tct lafstif iéhcﬁlleg%rr%ﬂl%{ #ﬂo%ﬁctg I'ﬁ%&n &lch dom?t%ffteﬂe %r th/e}t&? | nk
by one Or nore s stances contal ned tierein such as, e g , um nescen dyes
and pi gpealted innpadtedivok@sgded)produgtsiadtheriyst af the oxipaduadisnit 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 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 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
barcodes, 2-dimensional barcodes, 3-dimensional barcodes, a data matrix. and the like. The
application of markings is frequently carried out by a printing process which uses a printing ink
with specific optical properties that are imparted to the ink by one or more substances contained

therein such as, e.g., luminescent dyes and pigments and cholesteric liquid crystal compounds.



WO 2012/ 160182PCT/ EP2012/ 059795 2 [0005] A class of conpounds which is
suitable for use in, e.qg., printing inks for marking purposes are

quat err ylwoeomndotser r yl ene dyes. The parent conpounds qretrareyikesennd
terrylene display fluorescence and there are many derivatives of
gquaterryl ene and terryl ene which are known and nmay theoretically be

enpl oyed as colorants in conpositions for marking such as printing inks and
the |ike. However, a drawback of quaterrylene and terrylene dyes is their
of ten yagaliSias! %rf'cloﬂlpt)ﬁ)l’ﬁss\ghﬂdf?'lk ishifat?E foH gRefSic | bﬁﬁhdg inkb 04 chafBAL @
such as those which are useful in printing inks. is | ow

sol ubi IpRtppsi @@euaéfrrmltnet and|temylene dyve. Bhsi paadit icpmpowtds quatteyleyd amketeapigne
terryl d or I Sit] | d

t hus. Ec\hslce))la )ﬁ%g eg(geélgé[j 2 (Eqﬁ'cgg aIreb rnall{r giléllhgag%%g‘s%g qtlu%{eg'gl%{léu %Pﬁg%{l—gléﬂe \ivil ch WY

di sper sknbwh |ah§t nedy thuatceedllyl enemploged &y tolbane id }empositibhsofor dnarkidg auetnds i n
partlcular ia for use in printing inks. SUMVARY OF THE | NVENTI ON
[ 0006] PHA %ﬁné% éﬁlff thﬁ@% YR °p rad’xf?‘ﬁléaé:[‘ T YR A Wses KNGS B 8ftbi 1ty

and/ or qua%@@et%hty 1Iowc sﬁéhﬂﬁht? oHURb &L NELQNE MRt ER Y 88§ WMRhIafe @chilGyi d
medi um such as, ‘e. | i qui d medi um conprised in a printing ink

conpos iptintrg inkhd hmellOWcﬁ@h@dﬁWldiS@%lbﬂltﬁ gty theratabibitverfrapptengleanandoierylsne yl ene
dye to dg?ﬁglc%m?gntt%q@r & 1{1&%0 ﬁ%&fﬁéﬁ 1h geﬁepﬁ t'\x%ﬂi(fjthﬂga %I ldﬁ%a‘nia% ]to Ibg Ialgllen?o

aspect
[ 0008] 1ﬂdneaaﬂﬂtehelubm$3pﬂm:l/qr dldpersmnlaﬂ.ye)lf qyzitemﬁera:mi)ﬂaﬂr)tleder@bemehcphytbmaﬁy ahé
covalentl ol yner.. . Far, exanpl e, the polyner may conprise at

0
| east &h@r?ﬁg ﬁWPthdWJthﬁﬂnBHP?nal conprises at |east one polar group

whi ch may, for exanple, be selected from hydroxy, carboxy and am no groups.
Accordi ngly, the pol yner nﬁ@bﬂﬂﬁBﬁé@Eﬂﬁﬂ%ﬂﬁ%ﬁmﬁhlﬁe a phenolic resin such
€. ?0006?TBQ Ie)rne(s)cltnlt (i\'nvregtslcl)nnpr(())leLsO 5 méthod of (ir@reasing the solubility and/or dispersibility
of a quaterrylene and/or terrylene dye in a liquid medium such as, e.g., a liquid medium
comprised in a printing ink composition. The method comprises binding the quaterrylene and/or

terrylene dye to a polymer which is soluble 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 quaterrylene and/or terrylene dye may be covalently bonded to the
polymer. For example, the polymer 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 polymer may, for example, comprise a phenolic resin such

as, €.g., a phenolic resin of formula

OH OH OH
R, R, R,



WO 2012/ 160182PCT/ EP2012/ 059795 3 wherein the groups R4 may be the sanme or
different and are selected from al kyl groups having from1 to about 10

car bon atworomndotsbe average nunber of mis from about PcrmErakiows789, for
exanple, fromabout 1 to about 25, fremabout 1 to about 15, from about 1
to about 10, from about 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 nay be the sane or different

(pref eraRlayn %ﬂaioé@fm AR LB saffRlor HRFRHGind BR: SELCRGE Bk HQMLIRLE nipHhy! -
tert-octyl and branched 'nonyl. Further, a group R4 may be i'n"the neta- or
par a- pdeont | ¢malgug HO rce@plegtontscﬁnﬂhbe @ﬂr@eompnb(er hgs rﬁmtraat(om 1 omblgout B, foar a
posi ti I S.S r r 3
or oups%gét@% rﬂgés)‘é@oom el 5@%{ 3?' "l %%01{1101 fo éb%%{‘ é”t?org E&R lRt%Ozl{Jbggglr\Q‘I A rng
presenbb@nlaopbanwlﬁbmn@oﬁth3>ﬂmne3dhnﬂaﬁ&ﬁﬁeahbmpﬂef&@ﬁbbymth@zﬁamHOgroups
R4) they b pre ent ft avall Ie positiqgns on the pheny
ring, Gigehateut 18 g at ab an Pl ghou hgf 19 ks 3 [61%51]011% R Hr tﬂaéﬂaﬁpr of

t he ”Ehhﬂgmﬁépkhﬁdﬂyﬁﬁﬁﬁﬁw}aﬁﬁﬂhyQEfeﬁﬂk%%%%@%@%&%&%ﬂﬁl@Hdh@ﬂ tRIGLKI aRe dye
may be bonded to the polyner by reacting a group conprised’in the

quat er byanehgsl romyl). Sprthesy ¢ grosn&sdney bgjinha Metager pasaBesitimewith raspest &bﬂhy)OPbol ar
group 0 X be a
v ar b sPOiBRITED oL sl SRR eni Gty A AL Rl BY ol ha P EATRGED =5
terryl éng., QlyoeS@qupb&)apﬂaednogea pheoh riag, F@. egamp]Br 1f(D\|V0 @‘Qup£ (0] ﬂt&]préﬂ&nﬁorﬁﬁ | |1

further aspect f t he %hod of th present inv gﬁﬁguaterr
and/ or PPek {/‘P% © g5 ﬂ%@ Bt PESHB Bhites SSEP YRS ls&y may AERIESEN(B)EYP
f or mul ahd4ohilkrad MltlonMM{eﬂﬁQﬁﬁ2m/aEB2gokﬁét@@@rﬁ%nﬁta‘ﬂh@tﬁm n: the groups

Z, the sanme or different fromeach other, represent 0, S or NR prOV|ded

t hat b f t h CoO th f.f
or 2% or ROST el et mifed Shie pirswin ents: IRt RRGe Baob Sk by
unit - e 41d890be, bdtde@ tol e dpol%rzbyc&actuigr alyodp-c %(qu'e] qulateri§lenc taR@or

ri

di carboxylic acid instead of the cyclic anhyd and further provided
that fé¥rykene dye with theptleaspovppdierablyy pelar grapp af:f@a pplymgr. (Jietat lspstioge Rpkep

-(= NR’g}oulﬂanQ}Q for example, be a hydroxy group and/or the group comprised in the quaterrylene

and/or terrylene dye may be a halogen such as, e.g., Br or Cl.

[0010] In a still further aspect of the method of the present invention, the quaterrylene and/or

terrylene dye may be a compound of formula (A), formula (B) or formula (C) below:




R and R independently represent an optionally substituted aliphatic,

cycl oal i phatic, aromatic, heteroaromatic, alkylaryl, alkylheteroaryl,

aryl al kylwonotretsersear yl al kyl group having from 1 to abowtTa®2@i@0beyws at ons;
and R and R may also be conbined to #orm together with the N atons to
whi ch they are attached, an optionally substituted and/or fused 5- to
7-nmenbered ring; the groups X may be the sane or different and represent
hal ogen, COOH, and isocyanate (NCO; the groups Y may be the sane or

di fferegnferand are selected fromOH NO2, CN, groups of formula R', CR
COOR', OCOR', CONHR', CO(NR')2, OCONHR', OCQ(NR')2, COR', SO3H, SO3R',
sS2 NHR OZN( NRSC2R" ,
NHR' mm%? ége S%@%ﬁfﬁ%%}%‘bgm@ “’rPé?ﬁeBteg§ IEMYQYH‘F dithat & Bt and
repr es %Béve%n@mé ﬂae @hit yc@uiﬂézbl (ntiedcaat bPRALNIS (Af&cﬂoﬁﬁmhreb feCor bRThAMRLI C,
het er oar omati c, 1%ary al kyl heteroaryl , or eteroarylalkyl

gr oup ﬁéﬁﬁﬁ@kﬁﬁﬁhz '6n@ﬁé@ﬁﬂé@£ééﬁb@ﬁ”a§§ﬂﬁc dHYWh@T@Sﬂ%§Sgﬂ@@M§—R are

presen Y,

t hey a?é t%@ gﬁﬁ%p %@%%VF§a&8gﬁFm§8?§%Qg&57nﬁg? Zﬁhgﬁhﬁgh% M)%)ered
ring; mhaalftde:NaRhun&pC@sEﬂO Onayrbeanplacddéyerunifoffforamld tO=8R")-NR-COL, 2, 3,
4, 5, 6, 7 or 8), provided that (n+p) is not higher than 8 and further
provided that for n = 0 at least one of RR R and R' conprises at |east one
group X as substituent. [0011] In one aspect of the conpounds of the above
formul ae, the (only roup Z or at least one of the groups.Z represents N-R
wher ei iR FachRy ittsiep @gt BPrese ranaAioprldy, S‘%h%‘h‘fﬁ‘ép%lipé%ﬂa Icyd@%}}:}%lfi‘il‘b Bt Ky
havi ng 6 015}, | aryl or
I R e P s b P LR
aryl habotﬁ@ofcadmlabmw and\R 220 R /m£y0d 82RCTNERPRELR /{5 195 tisr @»flﬂldhachnlomQO

car bon 0 aII St i eroa vin om about 3 to
about 5oV §g§glg)e & %ﬁaﬁhe‘fq %“"na S“bsytr“%%m g};‘)’ LHake |39b7§f8 i" Gli¥e%r al kyl
having from1 to about 4 carbon atons, optionally substltuted phenyl, or
opt i ondhd groensis may e & Semg oy diffepat @H&renlfesm halpgen, COSYH expd igocranar );
represent phenyl substituted with from1l to about 3 groups selected from

hal ogemapdupd kyhahai M saﬁl@mrldlﬁf&eﬁbaﬂt ar® s@l%ét@@rfro@ﬁ )43 ﬁ@ﬁ"CﬁS grofip@of @
phenyl group substituted | east two al ﬁ% roups
2,

secondé@%nwthteﬂﬁlaﬁ&xﬂén Ebo@?b%ﬂﬁhfﬂQﬁN (@HHRnch@EN’nngzﬁyf and
tert. - gyl %%‘pss@@ﬁi@] é@%ﬁ(@{o fhequegRect nplcdgre ‘gxfﬂfﬁ@éﬂ Rds I@f{gb@{”?bove
r 0

formul ae,” the uéte ene and/or terr I'ené dye nay be a conpoun

f or mul &HSO),R”AINRSOuRE” ;NHIRy artdl’ﬁé(Rji)ba,t\eharqﬁh «ﬁr@rmnﬂ/Rj’rmmebaf theemac dy éiffierpt be a
conpound,of formul a a conggund of fornula

P or b eestol e aivinallh, SRl hatarcd chRlipid arin R IRk S ahtticy

r epr esekylaylOhlk Refdaﬂm M4iaNg1 60 ARebas Sl i Qip h RN freh OURSabduAL @ chbon
conpounds mhere?%'both groups Z are N-R mnth t he grou ps R being the sane

or di f REemsmny, Whete hEe BP0NBS aHEeENh Mgl e sgrbéwpmizmie tofoandtogetacrovifethedy oup z
N-R d/
I's hton g%ﬁ V\%tm? af%ral?tﬁgx{%}dl %ﬂ;&@%@& gétﬁ&e@wdgbﬁdﬁedas %‘%‘?ef %ke%l%éﬁn or

terryl ene 0Sse so i sper si ity 1n a polar id
medi um has been increased by havin 9 been bonded to a po
e

pol yef-358 waegh affpa%SémrQ/Pre%mé%a%fr Bl 18eirg dye ot P rf{ﬂfaﬁ)(MPV‘éFdﬂ@Frml a
(B) or (ﬁﬂf)r{yln@t ﬁ%}wr 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.

[0011] In one aspect of the compounds of the above formulae, the (only) 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



WO 2012/ 160182PCT/ EP2012/ 059795 6 (A)(B)(C) wherein the groups Z, the sane
or different fromeach other, represent 0, S or NNR provided that the unit
00- Z- 00- wonoidwomase of fornmula (A) or fornula (B) onepuamigP2@r/o0bobh units)
may be replaced by -CS-Z-00- or a unis -CS-Z-CS-, or nay be replaced by
[-COOH HOOC-] (i.e., the dicarboxylic acid instead of the anhydride) and
further provided that for Z = NR a unit 00-Z-00- may be replaced by a
unit of formula -C(=NR )-NR-00-; R and R independently represent an

opt i ongl i, Vib§ht9t dattitnelomd 'aﬁﬁ%h&nallix%s%lt&d)ﬂééﬂo‘ép 1ﬁ£x9f?@hbﬁ1 atdfl §rPHFRLI C,
al kyl aryl, al kyl het eroaryl, or heteroaryl al Kyl group having from

1 to aBBwtrbpo atarsbosh at eres:fram dptRma i sWstivwgag dbleyl dovibg fioch t to dtonhd carbget her

o or Mol 3@k QG HAGYL A-SofbAd Ny 3L PN iy Y RRRI MRS

and/ or roups
differ emmlaedRr ’py es;&&tenhph@ge @ubsltlamaya;ntat ®orand t€Cal¥t 3Mgtdupt eleped\icno t hat

at |l east one gro p X (whi the only group represents group of

pip lﬁlaﬁlnlgeéP‘é‘gg %ﬁ%év%ﬂﬂé‘m a‘(omsr%@)%b&gd B anﬁrgra@w ng

group amkiRiELpy as RALtStwd ARYIBlps"Phi8k ¥bfprise a sccondary 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 quaterrylene and/or
terrylene dye may be a compound of formula (C). Alternatively, the quaterrylene and/or
terrylene dye may be a compound of formula (A) or formula (B) such as, ¢.g., a compound of
formula (A) or formula (B) wherein the groups 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 (with the groups R being the same or different), and compounds wherein one group Z is

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

[0013] The present invention also provides a quaterrylene and/or terrylene dye whose solubility
and/or dispersibility in a polar liquid medium has been increased by having been bonded to a
polymer, as well as a polymer-bonded quaterrylene and/or terrylene dye of formula (A) or
formula (B) or formula (C):



WO 2012/ 160182PCT/ EP2012/ 059795 7 the groups Y may be the same or different
and are selected fromOH, N2, CN, groups of formula R', OR', COOR', OCOR',
CONHR", GQONR2)120189CONHR', OCO(NR') 2, COR', SO3H, SO3R' pCcHE2DIRD59795
S2N(R") 2, NHCOR', NRCOR', NHCOOR', NRCOOR', NHSO2R', NRSO2R', NHR', and
N(R')2 , wherein the groups R' may be the sane or different and represent
an optionally substituted aliphatic, cycloaliphatic, aromatic,

het eroaromatic, al kylaryl, alkyl heteroaryl, arylal kyl or heteroaryl al kyl
group having from1l to akgut 20 carbon atons and, where two groups R' are
present, may al so be conbimgd t form together with the N atomto which
they are attached, an optiopally substituted and/or fused 5- to 7-nenbered
ring; n and p each repres an integer of fromlto 8 (i.e., 1, 2, 3,
4, 5, 6, 7 or 8), provide +p) is not higher than 8 and further
provided that for n = 0 a one of R R and R' conprises at |east one
group X as substituent. [00 Ohe pol yner - bonded
guaterryl ene and/or terry of the prlesent inventiaon, the (only)

group Z or at |east one o ¢ grgups Z ( ase oNforfrula (A and
formula (B)) represents N i n R may| ected, ff or Jexanple, from
optionally substituted & ¥y, from out at ons,
optionally substituted al k r arylal K avi ng 0 about 12
carbon atons, optionally H ed aryl froma 6 to about 20
carbon atons, and optiona ituted yl from about 3 to
about 20 carbon atons such , frommdo |1y ed al kyl

having from 1l to about 4 ca at ons, O
optionally substituted be
represent phenyl substituted=w { eIXected from
hal ogen and al kyl having from 1|to about 6 Jcarh at -@@ e.g., a
phenyl group substituted bysat _Jkeast two aplkyl 4groups onpri se a
secondary or tertiary car®on &tonP non-1i%i tizng xanpl &8 o whi ch i ncl ude

i sopropyl and tert.-butyl groups. [0015] In another aspect of the

pol yner - bonded quaterryl ene lor terrylene@ye of the present invention,
the quaterrylene and/or terrylene dye may be a conmpound of forrmula (A) or

f or mul ah%B% or formula (C). Alternatively, the polyner-bonded quaterryl ene
and/ or We&t9Y1 ene dye may be a conpound of formula (A) or fornula (B) such
as, e.g., a conpound of forrmula (A) or forrmula (B) wherein the groups Z may
be t he tlzagreuwrZ, did fagreamtdiffmeht fiopr @sk nthed repreddnRO( $ ncNeRlimmgyvidahtbetthelsnit

wherei n roups Z are 0 opnds rein.poth.groups Z are N t he

Vo 20127 30t sBkeTRES B Fadundd B SPats PR BuE T he LR e odiPEr bt ) "and

conpounds-aMIey-ebm aoit gCOUWPCE- i & Omandod heplakhesy grouPHZ HOOER)(.c., the
dicarboxylic acid instead of the anhydride) and further provided that for Z = N-R a unit
-CO-Z-CO- may be replaced by a unit of formula —C(=NR’)-NR-CO-;

phenyl , or
e,, R may

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, 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, with
the proviso that at least one group X (which may be the only group X) represents a group of
formula —L-P wherein L represents a covalent (direct) bond or a bridging group and P represents

a polymer molecule;



[0016] In yet another aspect of the pol yner-bonded quaterryl ene and/ or
terrylene dye of the present invention, L may be selected fromO, C(=0)O0,
OC(=0), GyO):bt/16048€( =0) 0O, NHC(=0) NH and C(=)0-0- C(=0). Pom/Erzanpbe9s L may
represent 0. [0017] In a still further aspect of the polymner-bonded
guaterryl ene and/or terrylene dye of the present invention, P may represent
a polyner nolecule that conprises at | east one (recurring) nononmer unit
that conprises at |east one polar group such as, e.g., at |east one polar

group sl echpdyf frl‘a?]ﬂéYtHE Qéﬂﬂe oCE A BREM: ﬁl'adar@%l@&e@ TRWPOH, BYOWaYNOroups of
non- I|n1t|n exa ol ymer may conprise a phenolic resin”such as,

e g, . AomhenBri OR eEQPRT OGP @ON(HB” WHANE e, OKONHBIpO CRANREY. BOR he

ff kyl »f b
ST B! S350 DR, SPLSBUSE AR ORKY R OKeS MOR-T O ache, sbout

for exams®@R’f INRS@}RU;JNHR”I mldalﬁ@]’bz Zﬁherﬁflﬁ dm @b@stR”lmhpbﬁfh@uhmé‘.Br difffecot about
1 to about 10, fronlaboui u%o ab p; fro Bout 1 to apout 3, from about
5 to aBB treﬁrﬁsenf rOnPREORHLY 55 8“‘% ualh f.‘)“c f OSIRERRE. EPRicy E?foa%na Bbr from

about 2 laeylamyrqleéﬁbarﬁh@rygn@w BS hEWrodBYalB8 &\ BAMR 86mdi {of £508020 carbon

(preferably the sane) "and nmay, for exanpl'e,” be selected fromtert-but I
t ert - ogtopls aaddwherafeh 8 URDRY PIC Eercnhaley also e sombired i ripetoetherwittihe

par a- pogjf {O%IHX‘& {h)'éy ’lareesagtﬁﬁ]edt gh (#El%n%@ &B&H{?teﬁ /b0 084 2 1 P)Is}le‘%rgﬂe}‘edt]lﬂf‘g? par a

position 1s an one group
groups R4) present on a phenyl ring. For exanple, if two groups R4 are

pr esent? a5d Pacaph&myescrt ey g Wecegnefeirem ldpfgf(é?erlut 2, Hdep bAoAt Previdadrihagr oups
R4) t h?{@ﬂﬂé’ ngﬁhghasﬁﬁﬁ g §11daﬁ1¥th91f p}ob{%ieg‘fﬁ‘%tgfﬁp B\E‘A—bl@oa%'lEAs? e QPR e Rhegy!

ring, para or
2012/1@®mﬁﬁRﬁItEEQ©m@g@ﬁ97gﬁsgbﬁm@mB] I n anot her aspect of the
polyner-bonded quaterryl ene and/or terrylene dye of the present invention,

P may Q] PSnOlas dwe{ 8t HRA%HIHRE- %ﬂa&@ﬁm@&@w&rtefﬁeﬁa'd9@%f dyepalpcul e

onded er et o. 19] The present 1 nvention also pr des”a process for
maki ng uafepmbry i (d)ld)y)omfdum Zatreat ngdsenes ahthe @roupsrZ yllnethe C@Bpebfafsrrmela (Apend

N TN o S Gl R o et Y
to (O sutfsfhit&) (1]@)/1 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 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 sclected from
halogen and alkyl having from 1 to about 6 carbon atoms such as, e.g., a phenyl group
substituted by at least two alkyl groups which comprise a secondary or tertiary carbon atom, non-

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

[0015] In another aspect of the polymer-bonded quaterrylene and/or terrylene dye of the present
invention, the quaterrylene and/or terrylene dye may be a compound of formula (A) or formula
(B) or formula (C). Alternatively, the polymer-bonded quaterrylene and/or terrylene dye may be
a compound of formula (A) or formula (B) such as, ¢.g., a compound of formula (A) or formula
(B) wherein the groups 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



wherein the groups Z, the sane or different fromeach other, represent 0, S
or NNR, provided that the unit -00-Z-00- (in the case of forrmula (A or
formul a (Wb 20rp2160182b0t h units) may be replaced by - CS-Zp0@xEpos12a59795 t
-CS-Z-CS-, or may be replaced by [-CO®H HOOC-] (i.e., the dicarboxylic acid
i nstead of the anhydride) and that for Z = NNR the unit -00-Z-00- may be
replaced by a unit of formula -C(=NR )-NR-00-; R and R in the above
formulae (A) and (B) and (C) independently represent an optionally

substi tuhg gRatélﬂgaie' samecomhf@é&ﬂtpﬂﬁé bSmp @b Ein J}fét%mﬁzqm i thabliet ar y!
al kyl hét eroaryl aryl al kyl or heteroarylal kyl grou aving from1l to about
20 car lgmvpaﬁks%R)and Rand R may WD 2012/ 160182PCT/ EP2012/ 059795 10 al so
be conbined to form together with the N atons to which they are attached,
an opt ij@nal ly yéubmletrtﬂsﬁé&t JRWOpoll HSLBoRid atzrrm%ﬁé)%ﬁ&gr fe'r@ganet(ﬁf@ (qrtﬁélps X

may be the sane or different and fepresent en, isocyanate and

t he gr otgpentyinfefiope Lt ﬁ@}’shﬁrée]é@tedilff%r%nﬂ(m 6(=) &SFOINH; (NH@EFO)QOZ

oo 3B Tk ) S5 SIS oo oo, oo

NRCOOR" NHSCJZR' NRSO2R", NHR', and N(R')2 , wherein the groups R' may be
the san@01d} Tepfstill famhcr asprct eb theohmerrbopged muwg}er@myé{wgnéweacmemfém c,

cycl oa t rQ

27yl o RO thfen B 0Py Srp R Eh AR oo 1) Einlirised o MATHETRAMbg) |
and rrayncmbsmr beit dloatiziompdsdsoatfleasmont pglat Igeaupwiubln as,hegNabtam ¢ne pdiarcgrouﬂn ey
are attache a tionally substituted nd/or fus red ring;
o and pagsene v ey ofi Ao oY RS bt AT it o fn e TREBST G, ) N
6, 7 Oma¥)compFifya gieshotivakin(sQdipys, b.§., APhedvlighain 6R@AMAa and further provided

that for n = 0 at least one of R R and R' conprises at |east one group X
as substituent;

OH OH OH
RIS
R, R, R,

(D)

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 | 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 sclected from tert-butyl, tert-octyl and
branched nonyl. Further, a group R4 may be in the meta- or para-position with respect to the OH
group (in formula (D) only the para position is shown), and there may be more than one group Ry
(c.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 as, ¢.g., meta/para or meta/meta.



with a polynmer P under conditions which cause a reaction of a (at |east
one) group X of the quaterrylene and/or terrylene dye with a functi onal
group of wbeopolsyrser to coval ently bind the pol yner to Proe/ppr@essrys ene
and/or terrylene dye. [0020] In one agpect of the process, a group X of the
gquaterryl ene and/or terrylene dye that represents hal ogen nmay be caused to
react with an OH group of the polynmer P to replace X by a group -0-P. For
exanple, the COH group of the polynmer may be a phenolic OH group. [0021] In

anot hey O(ﬁ%{f)ﬁfzﬁno‘ﬁ{erta%cp&f%ﬁ9§§ ]yﬁlfer-B&ﬁleQ ﬁ§t leh@Xr%%r't%leﬁ% RIFRESSsdiRY be
carri e in the presence of a base The present i'nvention al so

provi désveatigoPymey hbsrrdedr (ot than phe qeat@mdﬁ@rantd@rr rtemé@n@ dyy enad¢cubmligongded

f or mul é{)) to (IX): WD 2012/ 160182PCT/ EP2012/ 059795 11 wherein the
groups he sane or different fromeach other, represent 0, S or NR

pr ovi ded that in the above fornulae the unit -00-Z-00- (in the case of

f or mul 40Q19) The piepany inyisatior alipopravidas ¢ srosessifor meliag 2 polymeodondedeyatsaykeapl aced

3?/cgr E%lﬁ{i/f) QXE gol ns Sesaeg fg@l‘ aR%V%(?(IC @:n Ei’%fo e) % E%p]er prpge?e gge

that f @Dmﬁrlses NeoiRagingrat teast@@e Ziuzﬁﬂl”ylﬁrasyankié)r ltcepfllamelde bf/foamulaé (Aph (Car nul a
-C(=NR )-NR-00-; WO 2012/ 160182PCT/ EP2012/ 059795

(A) (B) ()

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 (A) or formula (B) one or both units) may be
replaced by —CS-Z-CO- or a unit -CS-Z-CS-, or may be replaced by [-[COOH HOOC-] (i.c., 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 formulac (A) and (B) and (C) 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



12 R and R independently represent an optionally substituted aliphatic,
cycl oal i phatic, aromatic, heteroaromatic, alkylaryl, alkylheteroaryl,

aryl al kylwonotretsersear yl al kyl group having from 1 to abowtTa®2@i@0beyws at ons;
and R and R may be conbined to formiotogether with the N atons to which
they are attached, an optionally substituted and/or fused 5- to 7-nenbered
ring; RL, R2 and R3 are independently selected from hydrogen, opti onal |y
substituted G -C4 alkyl, optionally substituted G -C4 al kyl -

opt i ongfshheUdRBidckUb ?Mto&ﬁle@l\x}ﬁﬁl th§@135‘@0m9% '\x@i’ﬂﬁ’il thdy %%&ﬂe’dt ﬁgoﬂaongﬂy

al koxy, optionally substituted mono(G -C4)al kyl am no optionally

subst i tubsEthtell gngdor Oed Skip lamicmberedpingonal | y substituted Cl-C4 ami noal kyl ,
hal ogen, cyano, nitro, and SQ3H; the groups X may be the sanme or di fferent

and r epEeseils N alaQBethe daBRGY Bt atfl it hi1BEerd isQbyARatt (B TRt he sane or
dlfferent and are selected from OH, CN, groups of formula R', OR',

SOZNHR'the SEURY %O\IHR' H%a WW% %ﬁﬁ%@%}'\? SOGR'

NHR',  asvehu R*) @R,” [0, 0:3):50 FO@(DR” OCOMPR " RCOMR he dd‘(ENHRfTBOQ‘JO(NRf fzeC@H” and
repr esent an_opti onal |y substituted ali phati c, cloaliphatic, aromatic,

het er o&fboHat PR’ al RPLNHR", SPRY(Rhst NHSOR™; bﬁR}ﬂ "ky NHSfORRt e rBREPOR ky |
”f
group hgydhg-f nam %Rt’ ON% heélzﬁ%@?‘()%r@rﬁ%@ BU R V\ﬂﬁ'}; ﬁe{hl%lgargé QMR FreRns 87 €

present, neEy also be to rm toget atomto I ch
t hey ared atprasdne din aptlcmatly osmbi;titytedudjqﬂlamq,lt@dloahﬂlﬁm faummjhc5-heteooa?emzawber ed

or "o Pl SEeRlmhd 505 br hecebofitdit ol it f08 £t (FRuRRET

t hat (RtoRs dndl PRt alfy g@wmﬁlhm&onﬁndgdtﬁbrt\ml $99€ato t'bhﬂné}ﬁ'ﬂi%y Iﬁtenzﬂtaf:lﬁHdWm ae
n and p each represent or an _integer of froml1l to 7 (i.e., 1, 2, 3, 4, 5,

6 or 7pn OBW‘WHé‘éPSfIH’é%dQ(IﬁZ%)ﬁ“F@Sn@t “Wegheicd fiRgn 7. P represents a pol yner

nol ecul e. [0023] In one aspect of the above pol yner-bonded quaterryl ene

and/ or ntadrpydahecpiigsent (Pon@yints@pr €5@6th 1aoEoliyner 2, mles . g éd®t prooidpd times at

Ieast one nononer unit that conprises at |east one polar gr such as
ANy doipos Bizket Ban Sy g bww%eér%tx@r &nd Oath 1Y GPBQ §p

non I|%&bﬂgsg{ggylogegltohgmlsﬁggeﬁuémy conprise a phenolic resin such as
e.g., aresin of fornula WO 2012/160182PCT/ EP2012/ 059795 13

with a polymer P under conditions which cause a reaction of a (at least one) group X of the
quaterrylene and/or terrylene dye with a functional group of the polymer to covalently bind the
polymer to the quaterrylene and/or terrylene dye.

[0020] In one aspect of the process, a group X of the quaterrylene and/or terrylene 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 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 quaterrylene and/or terrylene dye
of one of formulae (I) to (IX):



(D) wherein the groups R4 may be the sane or different and are sel ected
fromal kyl groups having from1 to about 10 carbon atons and the average
nunber ofwonog/feosm about 1 to about 30, for exanple, frpromEebeabsdzos o about
25, fromabout 1 to about 15, fromabmut 1 to about 10, from about 1 to
about 5, fromabout 1 to about 3, fromabout 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 sel ected:Apomtert-butyl, tert-octyl and branched nonyl.

Further, a group R4 may be in the net@ or para-position with respect to
the OH group (in f & (D) onl € para positj.0noi s shown), and there
may be nore than one oup R4 (s

ring. For exanpl e, 0 group * & e prese a phenyl ring (the sane
or different, pref y the sang ups R4) tTw fay be present in any of
t he avail abl e posjtions—6n the p ring, suc e.g., netal/para or
met a/ meta. [ 0024] )t her aspe oxnthe aba yner - bonded

x,more than one

2, 3, 4, 5, 6, or nore
quaterryl ene and/ o t eto. In this
regard, it is to belnoledhthat if fwo®d@) nore quaterryl'ene and/or terryl ene
dye nol ecul es are Yorfded to a polyner nolecule P, the two or nore dye
nmol ecul es nay consist of at least two identical or different quaterrylene

guat erryl ene and/ or

dye nD|eC2 , at @- t two identical or different terrylene dye nol ecul es,
and at dne q&. Ryl ene nol ecabg . and at | east one terryl ene dye
nol ecul eo nyer sel a ,quat e orRFyI ene dye _nol ecul eo --. have one
or nore than[one polyngr nol egul 9.4 1, 2, 85 rmre
nDIecuIe~ uondeo eto. i, ] polyne o) ecul e P have at

Oy N
erft o,

| east on hese rrylen g bonded
to at | e addryienal mer

nmol ecul e ich i A MRy,

addi ti ona terry and/ ot yet

anot her
dye nol ecy

A, 4" af koxy, S H and/ or
t he quaterril ene and/ § terryFlgér dye rpfﬁ’tl es my be g\’ﬂ'ﬂﬁ)ounds of(1X)
formul aer tﬁi} (h erein % b?”§ and X represents C or Br,
or wherein (ﬁ*ﬂy)ls and’br RL andVﬁQ are sel ected from Cl-C4 al kyl

groups. Even further, the quaterryl ene and/or terrylene dye nol ecul es may
be conpounds of f or mul ae (I'V) to (1 X) where R3 represents hydrogen, or
conpounds of fornmulae (I1V) to (1 X) wherein RL represents SGBH and R2 and R3
represent hydrogen. [0026] The present invention also provides a process
for maki ng a pol yner-bonded quaterryl ene and/or terryl ene dye of any one of
formulae (1) to (IX) set forth above. The process conprises contacting a
compound of formula (1') to (IX):

wherein

the groups Z, the same or different from cach other, represent O, S or N-R, provided that in the
above formulae the unit -CO-Z-CO- (in the case of formula (I) or (II) 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 further provided that for
Z =N-R a unit -CO-Z-CO- may be replaced by a unit of formula -C(=NR’)-NR-CO-;



WO 2012/ 160182PCT/ EP2012/ 059795 15 wherein R, R2, R3, X and Y are as
defi ned above for fornmulae (IV') to (IX) and nis at least 1 and (n+p) is
1, 2, 3, w0212/G018Z or 8, with a polyner P, i.e., a pol yoerEromhesube which
conprises a group that is capable of meacting with X to replace X by a
group of fornmula OP. WD 2012/160182PCT/ EP2012/ 059795 16

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, together with the N atoms to

which they are attached, an optionally substituted and/or fused 5- to 7-membered ring;

Ri, R2 and R3 are independently selected from hydrogen, optionally substituted C;-C4 alkyl,
optionally substituted C;-C4 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;-C4 aminoalkyl, halogen, cyano, nitro, and SOsH;

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”, CO(NR”),, OCONHR”, OCO(NR”),, COR”,
SOsH, SO;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 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;

in the case of formulae (V), (VII) and (IX) n and p cach represent 0 or an integer of from 1 to 8
(ie., 1,2,3,4,5,6,7 or 8), provided that (n+p) is not higher than 8; and in the case of the
remaining formulac n and p each represent 0 or an integer of from 1to 7 (i.e., 1,2, 3,4, 5,6 or

7), provided that (n+p) is not higher than 7.
P represents a polymer molecule.

[0023] In one aspect of the above polymer-bonded quaterrylene and/or terrylene dye, P may
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



[0027] In one aspect, the process may be carried out in a polar aprotic
organi c solvent in which the polyner P is soluble. For exanple, the polar
sol vent mwmp 20mpoisse at | east one of Nmet hyl pyrrol i donepcainreaihpko79s
formam de, di methyl acetam de, and dimet hyl sul foxi de. [0028] In another
aspect, the process may be carried out in the presence of an inorganic base
and/ or a strong organi ¢ non-nucl eophilic base and/or in the presence of at

| east one anti-foam agent such as a pol yethyl ene glycol and/or a derivative
thereof. [0029] In yet anothgy aspecnmyf t he pypcess, about 0.5 g to about
10 g of quaterrylene and/or tferryl enel dye nay be enpl oyed per 100 g of
polymer P. In yet another aspe R e fromabout 0.2 g to about
10 g of quaterryl ene and/o enpl oyed per 100 g of

pol ymer P, for exanple at ¥ | east about 0.5 g, at |east
about 0.6 g, at |east about 0.8 g, Ieast about 1 g, at |east about 2 g,
at |l east about 5 g, or at Iegst aboutR.8 g of &%aterrylene and/or terryl ene
dye per 100 g of polyner P. [0030] The present invention also provides a
printing ink conposition which conmpripses a polar liquid nmediumthat has at

| east one pol ynmer-bonded quaterryl ene and/or terrylene dye of the present
invention as set forth above (including the various aspects thereof)

di ssol VeWres? tei Epeededmin by &erﬁanfomiif]ferw g @ratshetad remelkyt gruph @a%&
conposigllPp t(g@%u‘t: @UQEﬂb@@ aloh RN RRULY Bl @ Ty Hopk Lo ARAY FrolaBRUPY t3EbRBO Ofr t hE

at | east one go yner - bonded quaterryl ene and/or terryl ene dye based on the
total wedngplt, @nﬁﬁewcbﬁpdgwtB@n&mnﬁbQWOkheﬂmasb%d&mnmhgnernﬂmnglﬂﬁkml
gggg?;h%%u(%? eto agout%r rr(]){%{ bC O%%B%ou% flroerr?‘%ﬁ%u(r%]{g%f) %g%ug;’l?éﬁ(\)/rlntaxout@t%rai)a r.{glO
narkln@nﬁfmaﬁmﬂonbyb&ﬂ&mUbEﬁ%ﬁﬂﬂhmtSOﬁﬁd@ntDhTh&gmmpsRhMﬁglwﬁheGﬂﬁEOSItiOn

of the prese |nv ntion as set forth above (incl arious as ects
thereo1d}frfer‘flﬁ Bsferd Hﬁéa‘é‘&%‘&mﬂ{% ?f‘n%eéﬁ egt@@% S‘r‘rtfq’é‘&flutfe’é

conpri $eandhed RASE FARRrPL LB R, ReRdRdn daheh! ¥ RRepSMsHokitt fipct BEe @')H?
according to thée present "invention, e.g. a polyner-bonded quaterryl ene

and/ or graipr(in ferrauld i) oifly thernata IaQS(th}l ipshomay.ranH ghefBpap be mermthpmoiagrosmBs or  of

aapect Lo En2rlambf i frotahs oh B850 35 E8 T SRR R0 b3R8 9egtaLL P e
t he namhhn@rmg0$esmnébymﬁhahum&ﬁﬁmMym&mmnkggquIh§&$yn&wémqﬁaantMmﬁadf a
l abel thae a%%{la(l:b?e pOSlthl’lS ont che p%en}(?l T H%E stu% as CI gn dl’{’lgt!cl para%rr] (l’jnetaél/l’glg‘ttaa matr I X.

[0024] In another aspect of the above polymer-bonded quaterrylene and/or terrylene dye, P may
have one or more than one quaterrylene and/or terrylene dye molecule (e.g., 1, 2, 3,4, 5, 6, or
more quaterrylene and/or terrylene dye molecules) bonded thereto. In this regard, it is to be noted
that if two or more quaterrylene and/or terrylene dye molecules are bonded to a polymer
molecule P, the two or more dye molecules may consist of at least two identical or different
quaterrylene dye molecules, at least two identical or different terrylene dye molecules, and at
least one quaterrylene dye molecule and at least one terrylene dye molecule. Conversely, a
quaterrylene or terrylene dye molecule may have one or more than one polymer molecule P (e.g.,
1, 2, 3, 4 or more polymer molecules P) bonded thereto. Even further, a polymer molecule P may
have at least two quaterrylene and/or terrylene dye molecules bonded thereto, at least one of

these quaterrylene and/or terrylene dye molecules being bonded to at least one additional



[ 0034] The present invention also provides an article which conprises the
mar king or security feature of the present invention as set forth above
(i ncl udi ngotzhe/sarstous aspects thereof). [0035] | n one aepaErboiafsdhe
article, the marking or security featdre may be present on the article in
the forma layer. In another aspect, the article may be at |east one of a
| abel such as, e.g., a tax |abel, packaging, a can, a netal, an al um num
foil, a cartridge, a closed cartridge (e.g., a capsule) that contains,
€.0., o I%h%? TRASHAd Pafwhich A bR GRM 'oP%a ﬁotfﬁbog%déﬁftooéneaolb&%ﬁer @&ﬁtlc(rﬁ!’c“
as, e.g., coffee, tea, mlk, chocol ate, etc ), an article made of glass, an
art i cl @uptadglens angdéar erivdencalybanitervtes). a stanp, a security document, an
identity card, a passport, a driver's license, a credit card, an access

card, Jo62s¢ K@tyeﬁ B R Ssp&t,%in, th@ aBé@“&ﬂﬁh&@Edn@@d LLakSHeR afore¥8Plend idgket , a
voucher a value docunent, an ink-transfer film a reflective film a

t hr ead mderatles of Errmutasi(BY) tg 6109 Ri [Bo38] RTmey md@B@N?nﬁl)hbﬁeﬁﬂqctﬂd frame h:ﬁbﬁgen
rOV|d n t th e

ot X TELRE R SRS Lol AN, (TR ARG S:

i nvent inoriecates sady bordompatnaiseo fafodimolkac t(ﬁ\é) apﬂlX)C\a]herem (qmp)) ist he2 artd ahde X he

prlntln i nk sitign of the ention as o] ove.
P0037] hicis LA ehBE o afere il iormind apy Reps g e aom Crbadi by
tax | abpgbn ﬁﬁﬁfek&ﬁé QPaterdyl6@Nandor®Birdlenc ayb ﬁllolé@iﬂ@él Mal Vel condbobiidst 61 ERulad

a capsul e) that contains pharmaceutical, a

cl osed cartridge -

nut r acébbite 41X) yhﬁ@c%st@ﬁﬁ@ﬁ@ﬂ@rh)&rmve@ra@@ppg&%smfat’grrn@afg(w) tofiKeahereamRi i | k,
chocol an article made of ceramc, a
bankno?%ﬁawg%%g%%ﬁﬁgR?e%%?f%&R%ocuggog&?an identity card, a passport a
driver's license, a credit card, an access card, a tjcket such as, a
t r ans pd94281 TBnPIcPEN étveptionseiieiides  prosess far %lﬂe&éﬂoolyawvaple@dwéfﬁ%ﬁﬂe an
ink-tr I C

[0038] PRe e e B o e R
obtainab@edbg€Gmnﬁphm®0%mumﬂdﬂmg0KB<Dhe present invention as set forth
above (including the various aspects thereof). In this polyner at |east
about 0.1 %to 10% of all polyner nol ecul es have bonded thereto a
guaterryl ene and/or terrylene dye. WD 2012/160182PCT/ EP2012/ 059795 18
[0039] In one aspect, the polymer nmay conprise a phenolic resin such as,
e.g., a phenolic resin of formula (D)



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

al kyl groups having from1l to about 10 carbon atons and the average nunber
of mis fwomeheuis2l to about 30, for exanple, from aboetTErPR@2abies 25,
fromabout 1 to about 15, from about 15 to about 10, from about 1 to about

5, fromabout 1 to about 3, fromabout 5 to about 15, from about 5 to about
10, fromabout 10 to about 20, or from about 20 to about 30. The groups R4
may be the sane or different (preferably the sanme) and nay, for exanple, be
selected fromterbzhutyb, tert-octyl and branched nonyl. Further, a group

formula (D) only t a positi %Shown), and there may be nore than
one group R4 (e.qg. ¥ 3 groups present otyaywhenyl ring. For
exanple, if two gro R4 are prf on a phen g (the sane or

different, preferag
avai |l abl e positi

present in any of the
§., netal/para or
| ON [ 0040] The

pur poses of
ent invention only
elieved to be the nost
i pl es and concept ual
5 L hi s regardy” no at@eyppt is made to
show structural detai of) the present {lhvention in nore detail than is
necessary for the® uAdafental understanding of the present invention, the
description naking apparent to those skilled in the art how t he several
forns ofgthe present invention may be enbodied in practice. WO

2012/ 1601 GT/ EP20 29795 19 [0041] As set forth above, the quaterrylene

particul ars shown
illustrative disc

and/ or t’e | éne dy ich |Q1 or dance’pwit h t he present invention are to
be bondeg @ pol ¥ y be %@BT mul i*éf&';;%or (BRae (O :  (ALLR) (0O

[ 0042] e above Jfofnul ae (A)y (B) and (O ,the gﬁ“RZ may Rssent 0,
S or NR i tiona the unit @r unitsY-00-2Z-00- may i ndependently be
repl aceo uni t -00-, O N2© O N 2@

wherein Ry, Ry, R3, X and Y are as defined above for formulae (IV’) to (IX’) and n is at least 1
and (n+p)is1,2,3,4,5,6,7or8,

with a polymer P, i.e., a polymer molecule which comprises a group that is capable of reacting

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



or a unit -CS-Z-CS-, or by the correspondi ng di carboxylic acid. Further,
for Z=NRthe unit 00-Z-00- may further be replaced by a unit of fornula
- C(=NR' ) -WB-20027160182 t he case of formula (A) and fornul apCB)EPRé¥e/05s UNi t's
-00-Z-00- may be the sane or different. If these units are different, one
of the units may, for exanple, be -00-0-00- and the other one may be

00- NR-00-, or one may be -00-NR-00- and the other one may be

-C(=NR )-NR-CO, or may be -CS-0-CS-, or one unit nay be -00-NR-00- and the
ot her ?mﬂj’rﬁ)’o&easpgoq R8s m¥Y B@ca%@d"gltwl %%la'?g DhE o ?glg‘ﬁf&tsoweﬁmne@ﬁal

ot her, etc. (R* having Phe sanme mneani ngs as 8 he groups R and R
i n t he txbpelgmeoPmyl @@hlmdepeaxaentet yha e‘piaeselmntanampomml #tyleeﬂlibSItBiqfuNed

al i pha , i t i

al kyl hRe#t‘eg}} h(aglgér’ BF%{P@ fm%{a %3?%% a%%t%%ﬁ%g%oiu%mﬁ%&#ﬁlgf&{ r om 1 to about
20 carbon atons Addltlonally, R and R may be conbined to form together
wi th t he028] dn enetheroaspgrit.cthe pregssamay &e caEisd dut dhthgpressned @@arsmbyanmhaé@

and/ or 6 R / 5
[0044] e§§ ? gé ?ﬁg?lmﬁgﬁﬁl%@%o]g#lﬂ?Raseve\tgg/ﬁ)?il?ﬁ]]e 1%%5%%%63_{ 5 I%Q%g)ng %@‘g %oa
nentiomgdnMamemmpobhéwkmbngohgmappmnasmhhnmmgﬁbut t he present
specification and the appended clains (it being understood that throughout
t he pr i t i of
car bon Al RECIaEE L0 B! 15 RERBIRCES S & Mout 08 s R P s

[ 0045] Mrylmatd)orraztyt be smbblyed peretDlag by pdlygrolpli palandthsr hipaetast thagrdesesnched

P om 168 Bl D28 6B o bhacr B 376 ialive 6 e Arnd <APbnes 7ot ¢ om 1

to abouf pél fRF pomek e abReqidbbe (mng ati |Bast bt ©X5agTRk ssttdbehend g' agkasde
met hyl , %y p% i sopropyl butyl, isobutyl, tert-buty

sec- butawut Meatrle Plink Bed %@%ﬁtabwt(?eggat lept gBeUH\A BuATyt let é]'t’QWI8p$ 6py|
and 2, 2 el ARLRY A AR en! dyR SRS 100 HANGRED hexyl (e.g., 2-ethylbutyl,

3-et hyI%ublut#ﬁ 2 o= di né%l%“e BaPo | e Yot yl , and 2. 3-di et hyl butyl) .

| i near or_ br nched hept I|near or branched octy I (e.q., 2-ethyl hexyl),
and | i A&301 Jpe preseit H%tfnﬁewtso PHydes g Intige ik Hm/ltlse @uﬁstqrtnﬁseua@ptah one
or noreg ﬁMbt%EdlﬁMet'ﬂ5§he(seatgeast gne poltyﬁﬁr-borﬁfe@ uaieﬁ’}’fene &h&o) terl%kl)é?teldym dr tﬂQ
exanples of these substituents include OH hal ogen such as, e. F,

Br, andrdseitarveniion gs sgt forthrabpyafonadedsngipe Valtlwscsiht)ﬁotsdhetwf) ﬂlssqdeqﬁitca:fdhapolrsect hyI
and 2, %mgmgrlfluoroethyl) al koxy having from1l to about 6 carbon atons,
e.g., from1 to about 4 carbon atons, such as, e.g., nethoxy, ethoxy,

propoxy and butoxy, acyl oxy having from lto about 4 carbon atons such as,
e.g., aBblkyormraspent.abe pnyiinsxipk cempositan hay eangprise dronadiowt 081 o tadhoyt 40.0

car bon, S C Y

havi ng 7F Pomeiab ot 18 Mt Solhe ARRlCd BRI RL RIRIO M LAL Y

- COCH (totmlcbvul(ghtﬂgf ﬁmrctdnqiolslytomrlncmqﬂieetaeﬂ)qct stat ipfingng frdr oempdsioaahyy further
al koxycar ba 1hawng ‘QPE] bout carbon aHonE in the al kyl groups
such agomaﬂifya HetHoxge tsl%pnmpél et WBFELr B!t - 503H, al kyl sul fonyl
aryl sul fonyl, al kyl sul fonylam no, nitro, cyano, am no, nono al kyl am no and
di aI kyl[mmhm@emﬁ mvtemorazﬂkyprogidoupmaﬂéwgoﬁ yeomnity feapuralydith i6 noele ot the ons,

0 about .4 ca bon at uch as, .e.qg. t hyl am po, .

G et ny B RGeS I, Wenyf AeRBe™ g Sk FERCis i B B bioHs The
al kyl ggﬁugsmﬁay)also be substituted by one or nore optionally substituted
cycl oal kyl groups (preferably having from 3 to about 8 ring carbon atons)

IarS]Cr 35 &E{é] Ee(f)ne%l?s{)éca_tlge ma Vﬁ%%%f{)re sfegl{irlltqtgqgﬁtlilrlemt |t %?nrf)%%%ﬁqga It Qne Opol}%l?rh@q g?ﬁ?

et hyl aruaerryldhdraadiyt amiyfiac aied zdb@titngl t@mheq)rtsfenmwemtdnare goRepshsitbdndedt is
present the substituents may g l?f(AS or different. Also one or nore
U,

(e.g., BHETHENS HShordsmtlene d@’e&ff ogmida (By op fsmuey(Chand/ erft g ane

of formulae (D) to (IX) as set forth above (including the various aspects thercof). In another



WD 2012/ 160182PCT/ EP2012/ 059795 21 by a heteroatom such as, e.g., 0, S and
NR' (wth R' representing, for exanple, H or alkyl having from1l to about 4
carbon atwompifeurseher, the al kyl group nay have one or powEP2@@nbony |

groups (C=0) incorporated therein andf7or may conpri se one or nore

car bon-car bon double and/or triple bonds (such as in, e.g., vinyl, allyl
and propargyl). [0046] An "optionally substituted cycloal kyl"™ group
preferably conprises fromabout 3 to about 12 ring carbon atonms, nore

pref er gy, ftHeQﬁlIﬁ %lbtr scubify ﬁ@tﬁf&tmgy 5dnﬂgls€ af IR o AL AMPthRUG 1@5@1 @bagcode a

cycl opropyl’, cyclo , ¢ycl opentyl, ‘cycl ohexyl, cycloheptyl and
cycloo@Dymderh@NCV@H@aﬁkyndgd@apyﬂway be substituted with one or nore
substituents (e.g., one, two, three, four, etc). Non-limting exanpl es of
these $o03af The§Rksntl iRENHEE afblp rm&é@%r‘arﬁélg Ry1Rch c&nﬁlses fhe rkinBror seifity

al koxy haV|n9 rom1l to about 6 carbon atons, e.g., from1l to about 4

car bon festwes! the petscrignvaation as seefordrapovatinedsding e posyy asprsistberesd):, acyl oxy
having from1 to about 4 carbon atons such as, e.g., acetoxy and

propi o ?M}%](Yn o 35pBotYof AMirfidc fthe Masatibr @cﬁ@?ﬂm&% nif) KeArbRnt Gt MRErsdeh as,
e.g., (o tlonally substi tuted) phenoxy, aroyloxy having fromabout 6 to
about 11@ he fo 1o layeio ki aratleds agpect, éhegartlclﬁéwz@labkeyst on abplferua. ag-pdexial | y
or co d ) r

about e ek L bR MR SRRIEE R IR b OBRRD) o
et hoxy ¢lat lsonmying, e. §OBI—11;haajldcthl fa)mwtta,celarcyl guﬂobdswﬂf or al beykspé f(smnlylaam go,
nitro, nQ, am.no al kyl am n and anm no ereLn

O oups Hitos T ORI s RB5a Y- aar BORE ARk OF STy ProfETREA’ g SRS By bon
at ons, bﬁmqlateaa,stamga,sea@ttmb@maﬁo,anduémwydrara ﬁ@sp&t hydrait B dicerdt.af frydiam no,
propylanlno and di propyl am no. The cycl oal kyl groups may al so be

subst i Cafdedn psectrdrd R tighetauslpts. 6ald Yanspm&iipe tithsd oapk gYCngHighshst YQVERF et abl y
haV'ngvﬁﬁgﬂb&nﬁ&hQQQM$uﬁm%§@ﬂ8naﬁ%@&§%fﬁ&,§ﬁﬁe&P&&ﬂ1&9&M&nm, &feerred
substituents for ‘the alkyl groups include F, O, OH, oxy, ethoxy,

-COOH, -S03H am no, nethylam no, ethy Ianlno dlnethylanlno and
di et hy [1%1306h&he preset énvieptigyt %‘ﬁt@ersﬁ’}ﬁ%lfi?% 'ﬁ@ﬁﬂw@f prtacHisaing Herticlsstha mehed may

be the c§ﬁ5§se@r r&(hihilg e i EWitH@E mdrRiRe O¥ %c%ﬁhkhéhtuger Otifhc TR etAN EenfBR a9"

nor e carbonz groups (C=0) |ncorporateé therei'n and/ or nay conprise one or
nmor e castdor @bcmcand/@o thsl a@pbmlds ofitotbh amgislei the prenting, ink y@mwetmnmfylne pragent
cycloh ] optlonally substituted aryl"™ group and an
optloﬁéﬁﬁ%&%ﬁﬁkggﬁéab eteroaryl" group denote optionally fused aryl and
heteroazy roups which preferably conprise fromabout 5 to about 15 ring
menber $003¢] 31 ongd aspRstaddhg methed, thbetticlalmay bagt restrae of aTthe label, ppdkagyl. gr oups

wi || 1 0 o.about 3
ring ngﬁ%égéaééggégéﬁq@éonl8%%é%§% a0§%‘ ﬁggéégg% $@#bﬁ QL%f%¥$P# 8.

hydr ogcan;dtaedaceﬁipxadgl 4 mutmxanmpl es foldsthffesrea deydragen@udtebercar yéffegr cupmiiknel ude
phenyl na ht r.an nant hryl .= 2- or_.3-furyl, or 3- thlenyl

1- . ﬁ(‘r blayl artlﬁ_le n¥aéie 0‘% Zg?asé,r ar5a1¥1iclrﬁ @a@eopgﬁeranfc a 3ba%kr&) ¢, gy stamp, a

S- pyr a%&!uyllty dumeflt, a@ﬁdeﬁﬁ@@?@la)f)lass Srt,a dhve@’rs liverss %@é&lt yArd draccéss i, H-
thiazolyl, 3-, 4- or 5-isothiazol I‘p - or 4-p . 2-, 4-, 5- or

6- pyri wicketysh asic.g, Bﬂﬁlﬂﬁipali@l%mket@f aalever%ﬂylﬁet %V@caﬂtwad%qlacmment @ ingr
-5-yl, r -5-yl, 1 2, 4- oxadi azol - 3-
or -5-y tIJmeeIOﬁlm at“ﬁflercﬁz% -aﬂ}m%% %{1 Fﬂnﬁ%&lﬂ% i adi azoI - or -5- yI

1, 2, 3- thladlazol -.or -5-y - or 4- pyrlda2|nyl a2|nyl 1- 3-,
4°, [0G53] Jﬁlemrrswabmenthmalaamr9Y1d654a dy-dgpqds pelhipst w ichy s Obgainabjc bdra

S5- benz'n(@tlﬁﬁlzﬁucwdmglfo th% reéknt iventi@i aQket /foREHIRY I’(lﬁglghﬁllk thg Varlélus as%eets or
7- benzoxazol yl, % - or 7-benzisoxazolyl',

7- benz thchécdk dhyhl,s pzblymm at l®st algut @rl 7o el odtalli Iaziy)hw mold:culeﬁhaveGbondtd

7 benz 3- oxadi azol 5-, 6-, 7- or 8- quinolyl, 1-, 3-, 4-,
thd?e]tbor u%terrglgn I??/qrtffrryl?e dyﬁ 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-,

5-, 6- 7- or 8- qU|nazoI|nyI 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-, 7- or
8- 2H benzo-1,4-oxazinyl, 1,3- benzodi oxol-5-yl, 1, 4-benzo-di oxane-6-yl,
2,1, 3-benzot hi adi azol -4- or -5-y1 or 2,1, 3- benzoxadi azol -5-yl,

2,3-di hydro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-2-, -3-, -4- or -5-furyl,
tetrahydro-2- or -3-furyl, 1,3-dioxolan-4-yl, tetrahydro-2- or -3-thienyl,
2, 3-di hydro-1-, -2-, -3-, 4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4-
or -5-pyrrolyl, 1-, 2- or 3-pyrrolidinyl, tetrahydrol-, -2- or
-4-imdazolyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrazolyl,
tetrahydro-1-, -3- or -4- pyrazolyl, 1,4-dihydro-1-, -2-, -3- or
-4-pyridyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5- or -6- pyridyl, 1-,
2-, 3- or 4 plperldlnyl 2-, 3- or 4- nDrphollnyI tetrahydro-2- -3- or

o o N 1 a ~ N L ~ o - T - a



4- or -5-pyrimdinyl, 1 -, 2- or 3-piperazinyl, 1 ,2,63,4-tetrahydro-1 -,
-2-, -3-, -4-, -5-, -6-, -7- or 8-quinolyl, 1,2,3,4-tetrahydro-1-, -2-,
-3-, -4-,we2012/t66182 -7- or -8-isoquinolyl, 2-, 3-, 5-, @CI/EP201Q05898

, 4-di hydro -2 H-benzo- 1 ,4-o0 xazinyli8 2,3 -nethyl ene dio xyphenyl, 3

, 4-met hyl ene di oxyphenyl, 2, 3-ethyl enedi oxyphenyl,

3, 4- et hyl enedi oxyphenyl, 3, 4-(difluoronethyl enedi oxy) phenyl, 2,3- dihydrob
enzo furan-5 - or -6 yI 2 3 -(2-oxonet hyl enedi oxy) phenyl, 3 ,4-di hydro -2
H 1, 5700300 #P&c%ER: Mh Pherrla éom;%sg’ hihosit PRENERH WE %%ylevphenohc resin of

2, 3- d|hydro 2- 0xof urany The aryl "and heteroaryl groups may be substituted
with ohengda npre (e.g. one two, three, four, etc.) substituents which are
preferably sel ected fron1ha|ogen such as, e.g., F, d, Br, and I, OH  COOH
(including partially or conpbgtely se@Hified fayns thereof), -503H, nitro,
cyano, al koxy WD 2012/16018?PCT/EP2012/059795 23 having from1l to about 4
carbon atons such as, e.g. ‘ 3 acyl oxy having from1 to

about 4 carbon atons such @ propi onyl oxy, aryl oxy
havi ng from about 6 to about uch as, e.g., phenoxy,

aroyl oxy having from about 6ito abou, 10 carhkpn atonms such as, e.g.

benzoyl oxy, am no, nonoal kyl ahi no and*di al kyl @i no wherein the aIkyI gr oups
have from 1l to about 6 carbon atons, e.g., from1l to about 4 carbon atons,
such as, e.g., nethylam no, dinethyl@®y no, ethylam no, diethylam no,
propylanino and di propyl am no, acylam no having from1l to about 8 carbon

at ons ' : on_
o Ryt ans i e, frofhs R AGES Ko HEAMCA Uil R A4 AR ATh ABLF IR, Bing o7
t 0 abotitont]1 ¢@nlxomn lﬁtcau’men mwmstdahd(Wer@eompﬁ)esuﬁm 1a£romea‘tg>ut 1 ﬂlEBlbIINXﬁQ,aﬁObonyl

and et hoxycar bony (o] ubsti tut ed  ac Vi n ro to ut

car bon it GuBioau R ARt 2R bl ik 1.0 g R b C IR and
al kyl sub§ianytbapbit®, fibfn 493G€1 t&mllpmefrcwa&tuttsueebomaspfr@;ﬁeebut s &@bout 10,
substituents nay be the sane or different. Also, the aryl and heteroaryl

gr oups fiegy alait éﬁﬁetabwt@d Oh{oBy %houtg%wpgboalﬁépo?heagwmaky mayrksi{Ps SABHAE| f i ¢
and no I t hy| I I nyl ,
a chl o e P e e e P Sy

di hydr bxanph@hwnyl ﬂfetthﬂrxay pioen R4 magyrheno plivemyth, OIUbamaedetIcmnwmlo}:damWIO thadH

bi phen ional | y.substit uted roup and an

" opt 1 ot Py BERH 1 ol e A s MR BIRENY K ol BHEp SR
substi (aged oaB)gIro@rs mppreedmd ofpiphemaking. BatkshinpM! Etwh ERIPORY Mic [@ERHPSN @S set
forth above which are (further) substituted by at |east aone optlonall¥
subst i POEHE 1AL KPP syPoopdifipicat @Feé%?vya%ﬁmesgrﬁwf% fhey may begwerenisin agy gt |

from 1 g{o,ahmt péhitf BR 'ﬂle"%;h@ﬂﬁ)rnféss&ﬁras c%']ttﬂet%%%r m%%btfa' c exanpl es
t hereof include tolyl, xylyl, mesityl, ‘ethyl phenyl, cumyl,

byl Turyl ot ﬁ%%%ﬁ@ﬁ%%éﬁ@%%@ﬁ BB RIS pheny! | ana

nethyln%fhthyl [ 0049] An_"optionally substjtuted %Bylalkyl gr oup and an
opt i o0y s Ghepaficylar Shewe PEEHYIEI Y 2Y 8 B @r@B’EH(’é?I‘a‘IfI lyustratlve
substi tdﬁt:ﬁsglo"ﬁl dBthe GBIRMCART R RS Hlboht GRIER:ISHAY ahd AR ﬂre§e%t€%ng}:le Baus€ o8- »
from1l to about 4 carbon atons) as set forth above which are (further)
substlmuneﬁn$yﬂatlsédgweemelmnhﬁomathydbhbmiW@ﬁﬂedmémywogKbﬂpmanmkﬁﬂhe
opt | Onalrllnéll IselstS&I § L(':t et(ljlalhei[)&:rfsoafrtge p LR Vaé%tlg) ur 43¢ Setd ng at QVfide to
SpeC|ch eQanp SRR E PP e e enzy? enf&I ch or%benzyF

show structural details of the present invention in more detall than is necessary for the

fundamental understanding of the present invention, the description making apparent to those

skilled in the art how the several forms of the present invention may be embodied in practice.



WO 2012/ 160182PCT/ EP2012/ 059795 24 di chl or benzyl, hydr oxybenzyl,

1- phenyl et hyl , 2-phenyl ethyl, pyridylmethyl, thienylnmethyl, furylnethyl,
and naphtwyl2oetfeyisz [ 0050] An "optionally substituted ardi@mpiiassdd- to
7-menbered ring" denotes a saturated,i9partially unsaturated or aromatic

N-heterocyclic ring which in addition to the one or two N atons al ready

present therein may conprise one or two additional heteroatons which are

selected from0O, Nand S. The ring will usually have five or six ring
menber ?[00 9Qsef feth!dbBge, Whd qualfrhy@heCRATRE kSB1R BAdIhiANAlacRIRLOM A The
Furt her, e ring may have one or two aronatic and/or heteroaronatic rings

(e.q. pb@nlztem‘eentmmqs)to babaled to 4 polamdy way hagf benwabebior (Bker (Wt h one or

nor e (e g., one, two, three, four, etc.) substituents which are preferably
selected fromF, @& and 1, CH, -COH (including partially or
completely salified 5 thereof), -SO3H, cyano, nitro, al koxy having from
1 to about 4 carbopratens such as, e.g., nethoxy and et hoxy, acyl oxy having
from1l to about 4 @ tons guch,as, e.g., acetoxy and propionyl oxy,

aryl oxy havi ng fronyagbogt 6 to abyut @0 carbon atons such as, e.g.

phenoxy, ar oyl oxy &9 from aboat 6yl o about 10 carbon atoms such as,
e.g., benzoyl oxy, @ @ d V
groups have from1l 2

atons, such as, §.C
propyl am no and d|,

a )0

et hyl am no, di et hyl am no,
; om1l to about 8 carbon
pi on 1 no, am no carbo nyl, nono

atons such as, e.g | am nd
al kyl am no carb ony mn a ycar bonyl having from1
to about 4 carbon a in the'a up as, e.g., methoxycarbonyl

and et hoxycar bonyl

ep ay ing from2 to about 8
carbon atons such a

26 ul"fonyl, aryl sul fonyl and
al kyl sul fonyl am no, |optionally sulpstijtuted aving from1l to about 6
carbon atons such @ e q Wwaredynet hyl and hydroxyet hyl,
optionally substituted (hetero)aryl such as e.g., phenyl, tolyl, xylyl,
hydr oxyphenyl , pyridigyl and pyrrolgl, and opQ&pnaIIy substituted al kyl aryl
such as, e.g., benzyl. If nore than one substituent is present t he

substi e e sane Qr . Non- | nltin exa

nsubsIER 3 RY Bl RrRET A% 6Dl ol oPimgamih SR DY R P N-R

pyr r ol iAdidipohal P Yid eHityd umt@y«:orz dnonﬁha,y 1ﬁd@%ﬁddﬁt19%ls ,repmfe@ |B9 laiuAytl CS-Z-CO-,

pi perazinyl, thienyl, pyrazoly razolldln%éé@oxazol and oxazolldlnyl

VO 2012F #8085 2@1@/ tblsswgssp?s ing@lppbopy fefrtsl. doles™ NsR aRihg f or
X in theoahevse faF AHiRE b N 1£c%d b%a ane oflf ﬁfﬂﬁﬂa Bbg R gh‘ﬂy@@) Frap da B@%F

SU|tabIe as well.” [0052] R gardl the va ues fo In the above
f or mul ﬁ@m(lw@ (A)oar(dojormulal(B) tle tveo notseQ-KdEOt ey \balthlesame (mehyﬁﬁermﬁ |If thokt en be

not hi ot. hi gh than.7, o an 6, w n
hnd . S8t e o siaof Ryl b b s 2gMBie ! Mo Yo i bl

t he val-ge-NR-qO-Wot éne&ﬁ&yaush g8 -8R -CO- BnEetivatisr Gne @ahy bceaLS(t NRIENK-C8, oﬂnayand R'
conprises _at |least one group X as substituent. In the |atter case of

onl'y oRE -GoEUpSx afions upid My beehO-NR-GO- 4ud the other ong mpy, b H-PNK sC@mW‘tﬂel y

possi b'Reaqu{* IS dﬁ“f@feﬁ?fr&h cHIH &h& Q¢ Rﬁ*)ﬁa{/i‘ﬂg% AR $Rhin! E‘a&?”d/ or R
and/or R'. two or nore groups X are present |n conpounds of

f or mul (B C) .they may be _the same or different (and eferably
are t hi‘?‘g‘éﬁg)hea%%u% %&9 Br d8he eV (RN ¥ 8 TRenAAy hEPERE ety SREaand/ or
terryl epguiakel eil@ﬁatﬁ,ndéﬂioa@iﬁhzﬁlcgaﬁl%mgﬁc O'E@teﬂfard}ﬁitf% of [k fRaryR aﬁ(@@hegroaryl
However, if two Or nore groups are present they will preferably be

pr esentndilkHer hatsrasndalky’ srewn baving frore 1o abeuti2)] cerhon atrmsorAdditionallige and
skel et é n?ay RofblRf to 90rm|3to%9tﬂéro\£llt}ﬁhe N atoms to which they are attached, an optionally

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



[ 0053a] By way of non-limting exanple and also as a preferred enbodi nent,
conpounds of general fornmula (I1V to I X) set forth above include conpounds
wherein nwe 2012a60182R1L = H R2 = R3 = Cl 4 al kyl (e.g., @8talpky/iosweh as

i sopropyl), and P represents a group ®erived froma phenolic resin of
general formula (D) wherein m=1to 4 and the groups R4 are preferably
identical and represent ClL 10 al kyl groups (e.g., C4 al kyl such as
tert.-butyl); compounds of general formula (IVto IX) set forth above

i ncl UdTOMa']rp%‘ggﬁiﬂ@%"e%&nﬂlgs 0Pt HoupRR, R'RR” R i{? ) S R (BeioneERer@inkY |
such as i1sopropyl or C4 al kyl such as tert.-but , and P represents a

group dler follewifg epnligs pttrengﬂom: theepriesend fpagéivetien an@thmtlm?e(l@)d dlerselinbemg 1
and th f i.cal d.re t 1 roups
(e.g., %&%[r%ﬁﬁé t}%tl tﬁ‘{e%gl?ou? tﬁé{ %Peggr{t %c? lﬁcaﬁlg) C%@p%le zg)é)g&%ﬁ clggéttlga%e g%&&% cge (I
to |11 husétr cff@atbbn atmxsenvamblydefefsaaﬂﬁulsjﬁctwmrnembmmte%t g}omps) 3, p=0, for n
=3, X= halogen (such as d or Br) the groups Z are identical (|f t wo

R S T e

i denti &éjlc}ﬁmﬂferabﬂy bsenfrorlC]l_t4 adbltyl2 grioumpsofhe. gg., erﬁi latd@dous&«;htrbas atoms,

|sopro P represents a group, derjived fr heno resin .of
vonor st 1 8 bonth BHERG i RNy E RO b G ke B prtfiemapr pricne
identi ¢ad BQH%E%&LEH fadth30 AlyKYA- R$o -b&#1, aldbytyl Stektb -
tert.-buty 12%: WO 2012/%601%2%%@5%2/055 (g)ggz% 054] Accor d.“ﬁ% to the

net hod b@ ap e PEChed peIrYl ore-+ Brancglyilpiiyl |2t%}h§dﬁ119pblr angdhé, 2oﬂlglsﬁwknrcmﬂ)t ty of
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squbIe n the u ans that, th nmer. shows re t

nogl | ot it eniey e HET TRt EaRR IR st SR RS o
at | eagé.gakaut tvd ahg:eoto@Okﬁér)ENoaarmlﬂ;QQ cfar@plet Ioﬁuhéter@dstuﬁ@nt@ﬁ@ttﬁrea@tly at

| east about 1 g, g., at | east about g, at least about 5 or at |east
about belogeryfsu |ay8wec‘rg pi- £bo By end| Iofat dinpedg-uriiflperomgdy], |Htﬁhh>f%@fhﬂm is a
pol ar bak&'a!ﬂﬁ’or@fﬁ miaétlhutﬁaetﬂ 12 ttkegﬁméegrsﬁ | % Bbdudlel OFbdr nt&%ﬂlst@g

pol ymer may conprise ‘at east 0 urri mononer unit that conprises
at | eaditonohdo pbdwird garipanpatomnsi cﬁmctmy,,e g ome‘émayrmﬂwxyberosene@mdebhtbxmm:ﬁymly oXY,

car boxy and_.am Accordin t he

compr: 2aRhe REL DR BPERRwoah RNk, e oGt PR Rt oY SXETBIRUPE ki na
of phefiom itvurrals ebydeo camnde amatsi sath B, ecgUC(bpnd?@ny exaenke&l) phoexphadabk e
resin nay be or jnclude a phenolic resin of formula D) wherein the groups
R4 may NBEng oy ah@t&rwdthovgﬂ%ﬁﬁr bgR dtofpesush| dsce&d bep %pt@%%ﬁ {igcluding

subst i tutg n% o@k&ﬁfﬂeﬁ[}p&éﬂﬁe@%ftn@ghécrﬁ&{naﬂko&%a@%gl hh G £ AERONALRIE4 @Rk he

average nunber of mi's from about o about 3 for exanple, from about 1
t o abow@ton®s in ftho mlletio-toums tsoclabsute. gt5 mdtlnazmab@ml andt ethakparbongl, SKbHh about

1to abﬁcugsuﬁﬁnf r%p lsu ajtlfﬁ%u?t%n Onlgm %bg)nl'cl)t 2 E)at %%38%116};15 1rIor 91 about

5 to abod roma out . The
groups d%ymymbewttelﬂ@n slamrelkgar gidupd Eztxenﬁ’ror(lpll‘ ef sboab I6ycatth>e |ang)e. 9n&oﬂiay to for
exanpl e, be se|lected fromtert- but tert-oc and nched n

Fur t hePOW 4FB0pN RAMtaiudeas: f-8t rtget f131n0g di %ttlﬂaagtot € amltch drlegﬂéetnot o the

OH gr O%R)Iﬂyldﬂllﬁ@raﬁyld@pr()@larﬁﬂlloy Th@%ll@@rg%dwsfhi}} QRo Itz SMGIed BNend BehfrRy be
nore than one group R4 (e.qg., or gr oups é) present on a phenyl ring.

For exaniorally ispbstifiscdyeys &yhgroapfe(pmfe@blmhamg rogrhé ity baut § ging chibos atgnsor
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methoxy, cthoxy, -COOH, -SOs3;H, amino, methylamino, cthylamino, dimethylamino and

dicthylamino. If more than one substituent is present, the substituents may be the same or

different. Also, one or more (¢.g., one or two) of the C atoms of the alkyl group may be replaced



they may be present in any of the avail able positions on the phenyl ring,
such as, e.g., neta/para or neta/neta with respect to the OH group. [0055]
Regar di ngwbanmuieeus¢D), it is to be appreci ated that eaclkcofereée/opiteny!
rings conprised therein may conprise 2i or 2 additional substituents. These
substituents may, for exanple, be additional optionally substituted al kyl
groups (preferably having from1l to about 10 carbon atons), hal ogen such
as, e.g., F, d and Br, OH COOH, and am no. If additional substituents are
present,y ta“l?éferﬂ?t){mbs%cﬁ Q@ é?”@ Qradivik er @ht R 00 1enﬂag 13y eXAYfe, V[@'oﬁ*%]l&i min
t he above formul a often be at |east about 1, at |east about "2,

e.g., awvihgfom k u134 ca@boraattome)agtlrﬂesbdh@ alkyl grpeb miy havel ane opfrioemncaseonybt

higher h baut. t bout an
R R L R R T
poIynemﬁ&%rﬁm&ﬂxmeseﬁﬁimmeﬁ:gnwhh@mﬁﬂhh@ﬁu@mgyhe present invention depends
on several factors such as, t he nol ecul ar wei ghts of the quaterryl ene

auat or (PR AE G AR T i 8%3’1@{%?9%?‘?%@1? LA R it e

si ngl e 1paingnarbonit@ny In&)rﬁ)prdfdmblp.\fﬁ)ltragj:ﬁ)unﬁndi)ebomﬁ Py santem awheswthes, ¢.hat are

bar 1 cGraPiopH” sk e bt Siskeray cureicingon S pn E el ne

pr esentyrdupy @iyl RMsuBstinBd MethRHeYoFrBhorB RIS HcBts Re BBV nB AR, &, BurN®EL NoRan one
gquaterryl ene and/or terrylene dye nolecule (e.g., an average of 1, 2, 3, 4,

5, 6, &mifeg exapidesept Wesméuléﬁalﬁetﬁ ltlelrd%péhéiahaggén Btleeul %) FhbhdBd and el et 0.
Conver sl yy h@mﬂ%%ﬁ{ i % %P&u %“éia(ﬂ%{ n 46HEYd. g“ﬁoﬂyﬁtmoﬁfﬂ'cﬁrbg%éd?ﬁsv %ué?l“a?s
nore t han one pol yner ecul e e.g., an average o hnre

pol yner.grohabeNyesth&y, pompdey amdﬂartex}o acylhwanhavurgt fem | taalmnit 9menbomatomswlueh P may

have at | east fwo aterrylene and/or terr e o s bonded
her et 6 - 1o6ie80 G BrBrotELer S0y BrvbELiatd S BYS v JF ShESagEoretul s
bei ng honded (iiontlly eastiueag pheiixlyl angloxpdayimer from! Heul 6 & aw\ztftl B0 chrBodk Ur N
may or nmay not be bonded to one or nore additional quaterryl ene and/ or
terryl WEsdEhns Sedn éeyoywy,n&%‘aHaﬁe«rmdmg fagtipdly ofr ﬁ%ﬁ@eﬁﬁfesweécﬁr@% are
bonded t: , e.
Che. sanfed®. QROIGED] R (10T kaon bRRh SR al Al aop RIHIE: o b
terryl ermehcrxuteebm}feend athokmsbonah eSQuidt dkylwlémyl oy lewd fng], eﬁrﬂd'lwﬂfomelamtnoone

terryl ene nol ecul e. cour.se, t.u cul es

2010] 180 e SR LB5: SPeEaatiog T 4T dpe KR PP e Pra Rt g or
type ofabélyes raibes Ldt@fﬁso bcgglde“ﬁbrﬁ he’;()ehﬁbrl{ﬁrée calbsmglmmshlgné}t he, SgQRﬁetﬁfllaﬁl?@ d)
pr esent |nvent|on 58] It urther possi and sopetines pre erre
to enpldgycthylpaimg |e\t)1,¥| %;mpar @ﬂ@/faerlern Bioey pmance g &éprerylﬁarnyrréﬁhe syyeigiatiy]
respecty igs QUAt £5J ¥ mtlﬁ&q/@roﬂeermbe%traﬁﬁly smls@mrérdulkﬁ%% & (hRfcRatdpP! yrer
wherein only a small fraction (e.g., not noré than about not nore

t han ateung Grob Ygto pbgut rﬂmaebcmrm«vme)tﬁswtet fiorthg) above. e ferred elhshe;nntalfmﬁhe 2lkyd not
nore than abo t abo 6% han. about,, 8% . ot

nor e tﬁ“nmab%ﬁtdiégaap BfL pd?%ﬁ%?“ &nghlgﬂﬂ% é ea@gmbﬁ%maqa errylene
and/ or et}@tmh@n@nﬂﬂglmheeuﬂedlhbﬂdmmot heff eloeg tﬁaheasrebs;ubaﬁtha{tdm Ngeknt, the

quaterryl ene and/ or err Iene pol ynmer of t he ent invention
The quatRSHFUFRS FReYabfy erorrirf ﬁf‘é“d‘io}gt%&bﬁ Cysialkyk srn efe Y8 € 105 MY

sane pPULBesASrb®fs (i hnédaﬁoraea yﬁ@@ém Qea@e%ag%wrrswoﬁ@ Sr ¢ earbbRLAbene
dye of the Bresent invention is enployabl e Such as, e.g., as a conponent of
a_ pri ndpwje bendsdsiepesin ean cy¢lowmomyByideaglobexcash- | i miting exanple, in the
process for making the pol yner-bonded quaterryl ene and/ or terryl ene dyes of

formul 1@04(7]) Arp“dpln&algeshbit%tsdna@bo%reup tnd & gﬁf)@ill"y%d‘ti%@utel@ﬁet%gﬂ%” Sopg to
er per

about guat erryl ene and/ or | ene 0 g of polyner such

e. genote ﬁetrl@aﬂlz& fasedjanyl and lﬁmerr)clmralrps Wlnlclwiprerfer@lflveﬁm@eseaéveln%bageéﬁcs to
enploy an
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quaterrylene and/or terryl ene dye per 100 g of polyner. [0060] It is, of
course, possible to react one quaterrylene and/or terrylene dye with nore
than one or nore than one type of polyner. By way of non-limting exanple,
one or nore quaterrylene and/or terrylene dyes of the above formulae (A) or
(B) or (C) may be reacted with a m xture of polynmers of the above formula
(D). Conversely, two or nore different quaterrylene and/or terryl ene dyes
may be reacted with (bonded to) a single (type of) polyner. Finally, two or
nore different quaterrylene and/or terrylene dyes nay be reacted with two
or nore different (types of) polymers, although this will usually result in
difficult to control reaction m xtures.



[ 0061] The reaction conditions which are required or advantageous,
respectively for the reaction between a quaterrylene and/or terryl ene dye
and a polwoenizwowbi ch the fornmer is to be bonded depengcoErranysd7act ors
such as, e.g., the groups that are tm2participate in the reaction and WD
2012/ 160182PCT/ EP2012/ 059795 29 any ot her (reactive) groups that may be
present in the quaterrylene and/or terrylene dye and/or the polyner.
Reaction conditions which are suitable for a specific pair of reactive

gr oups uisﬁhuk*&%mﬁm?é BEEN! BB @RAA Y mEBEEY 8AGAFEmaAND ddd 1 Bfd RAY ¥EBhiafig vel |
known to those of skill in the art. For exanple, especially in cases Wwhere

a nucl eopiiy hydregdneteidt Spdcdfie exxniphasodfvibesei aryind hes¢roary! igeoupe mredludsi ienylo

carry el [ ' apr ot ol ar i C,_SOh) ch,_as, &.0.,
ooty RO RS Ry Rl 22 S P ST RO P SR B P nd

di met hyin&lakbd1oiXilde3-pn- ar SipytdzoB1,01-, twor Sroxamuld, Bher-eaf3-isaxdtolyh 2-ha- pr ésence
of an inorganic or strong non-nuycl eophilj¢c organi c base. . l.es of

i nor gant&Zo&¥d 'or“gélﬁiSéS%Q’%(gylsal"gatﬁ’lre‘"l?yélrdyge%t"a 21 A we%fgxgﬂ?r? {¢-triazol-
subst i tjutison, r-e3¢t | OAsrigfod1Well oknown t o drmgaaflyiskiold-okduidbrsast -5-An
exanpl e of a sui'table inorganic basé is K2CO3. Reaction tenperatures wl |
of t en rdawgexddiaal-Abeout-550 C3tdothigdinael-2-40r C5-yhl 58.4dbwdariny oh -2tk bdbting
poi nt of. t.he.sol vent, ysed, |t |l _of ten,be desi ke t oy an
Bt - ¢ SHABRLIP LY, S8 pbas ) B tene B seor e daridide FUERYEY cor
The r edebt Snsoprdotilict-, Z-péH ynebenomdes lyjuit 8+, By [Senfe oafiehecoropyerolyl, @net-dye) can

usual ly be_isol ated from the resultant reaction m xture and optjonall|y
bur 111 500 RO okl e dote Bergn 2 2 1 Pt EHEREER b et on,
ext r actsi o, olChubemdoaaiABNI &-, FEt hogls7-bekA2,1 308 dhzdlyRiacat, 4-ngn-4.i m bi 8g)

reacti ons between a quaterrylene and/or terryl ene dye and aegol yner
( phenolap@olydsli-nd- #n5aécor @apdwaiinelylihet-pfobedsess-simplwlpr-etent 6i.nvent i on

are r e@[cﬁﬁrﬁl’%ﬁﬂll,b gl QY- 6-q1\{}90ga9i:111§1/, 1@-9 138,2 ?—C,:T 6-59720312/8%?-7gé12§g ,4-oxazinyl, 1,3-
benzodioxol-5-yl, 1,4-benzo-dioxane-6-yl, 2,1,3-benzothiadiazol-4- or -5-yl or 2,1,3-
benzoxadiazol-5-yl, 2,3-dihydro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-2-, -3-, -4- or -5-furyl,
tetrahydro-2- or -3-furyl, 1,3-dioxolan-4-yl, tetrahydro-2- or -3-thienyl, 2,3-dihydro-1-, -2-, -3-,
4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 1-, 2- or 3-pyrrolidinyl, tetrahydro-
-, -2- or -4-imidazolyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrazolyl, tetrahydro-1-, -3- or -4-
pyrazolyl, 1,4-dihydro-1-, -2-, -3- or -4-pyridyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5- or -6-
pyridyl, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or 4-morpholinyl, tetrahydro-2-, -3- or -4-pyranyl, 1 ,4-
dioxaneyl, 1,3-dioxane-2-, -4- or -5-yl, hexahydro-1-, -3- or -4-pyridazinyl, hexahydro-1-, -2-,
-4- or -5-pyrimidinyl, | -, 2- or 3-piperazinyl, 1 ,2,3,4-tetrahydro-1 -, -2-, -3-, -4-, -5-, -6-, -7- or
-8-quinolyl, 1,2,3 4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or -8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or
8-3,4-dihydro-2H-benzo-1.4-oxazinyl, 2,3-methylenedioxyphenyl, 3,4-methylenedioxyphenyl,
2,3-cthylenedioxyphenyl, 3.4-cthylenedioxyphenyl, 3,4-(difluoromethylenedioxy)phenyl, 2,3-
dihydrobenzofuran-5- or -6-yl, 2,3-(2-oxomethylenedioxy)phenyl, 3,4-dihydro-2H-1,5-
benzodioxepin-6- or -7-yl, 2,3-dihydrobenzofuranyl, 2,3-dihydro-2-oxofuranyl. The aryl and
heteroaryl groups may be substituted with one or more (e.g., one, two, three, four, ctc.)
substituents which are preferably selected from halogen such as, e¢.g., F, Cl, Br, and I, OH,
-COOH (including partially or completely salified forms thereof), -SOsH, nitro, cyano, alkoxy



Wherein Pis R4 as defined in the clains and the specification R4 as
defined in the clains and the specification
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having from 1 to about 4 carbon atoms such as, ¢.g., methoxy and cthoxy, acyloxy having from 1
to about 4 carbon atoms such as, e.g., acetoxy and 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, e.g., benzoyloxy, 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, ¢.g.,
methylamino, dimethylamino, ethylamino, diethylamino, propylamino and dipropylamino,
acylamino having from 1 to about & carbon atoms such as, e.g., acetylamino and
propionylamino, aminocarbonyl, monoalkylaminocarbonyl, diaminocarbonyl and
alkoxycarbonyl having from 1 to about 4 carbon atoms in the alkyl groups such as, e.g.,
methoxycarbonyl and ethoxycarbonyl, optionally substituted acyl having from 2 to about &
carbon atoms such as acetyl and propionyl, alkylsulfonyl, arylsulfonyl and alkylsulfonylamino. If
more than one substituent is present, the substituents may be the same or different. Also, the aryl
and heteroaryl groups may be substituted by aryl groups and/or alkylaryl groups. Specific and
non-limiting examples of substituted aryl groups include chlorophenyl, dichlorophenyl,
fluorophenyl, bromophenyl, phenoxyphenyl, hydroxyphenyl, dihydroxyphenyl, methoxyphenyl,
aminophenyl, dimethylaminophenyl and biphenylyl.

[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 group (preferably comprising from 1 to about 6, ¢.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.

[0049] An “optionally substituted arylalkyl” group and an “optionally substituted
heteroarylalkyl” group denote optionally substituted alkyl groups (preferably comprising from 1
to about 6, ¢.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 heteroaryl group as
further set forth above. Specific examples thereof include benzyl, methylbenzyl, chlorobenzyl,



R4 as defined in the clainms and the specification [0063] In this regard, it
is to be appreciated that in the present specification and the appended

cl ai ns t hwol2et#wo182P" is used to denote two different emCirtEpesi2/059790N€e case
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maki ng pol yner - bonded quaterrylene and /or terryl ene dyes according to the
prese ntfomwid@thl% aondensgipn epraductndar expmplhehe nharoligt respey ee1oy ingluske K203
was ad p : i of 10 g of phenol fornmal dehyde resin and 0.68 g of
PEG SO%E?ﬁﬁ%§&%§%#H%?B%NP. The resultant m xture was heated for about 1
hour at 120 C. Then 0.20 g of trichloro-quaterryl ene or

t et rabrono-quaterryl ene of tRE AHwas added to the mixture,
whereafter heating at 120
Fol  owi ng the conpletion o
NVP was distilled off. The
tenperature and thereafter ced water to which 2 m of
conc. HC1 had been added. Th t precipigate was filtered off and
washed 3 tines with water and“then dried. This offorded about 10 g of crude
powder conprising pol ynmer-bonded quaterryl ene dye.

(D)

f of the volune of the
| owed to cool to room

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 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 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 respect to the OH group (in formula (D) 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 Ry are present on a phenyl ring (the same or different, preferably the same groups Ry4)
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present they may be the same or different.

[0056] The average value of m in the above formula (D) 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,
¢.g., not higher than about 15, or not higher than about 10.

[0057] The weight ratio of quaterrylene and/or terrylene 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 quaterrylene and/or terrylene dyes and the polymer(s), the average number of
quaterrylene and/or terrylene dye molecules that are to be bonded to the a single polymer
molecule or the average number of polymer molecules that are to be bonded to a single
quaterrylene or terrylene dye molecule. In particular, in a polymer-bonded quaterrylene and/or
terrylene dye of the present invention a single polymer molecule P may have one or more than
one quaterrylene and/or terrylene dye molecule (e.g., an average of 1, 2, 3, 4, 5, 6, or more
quaterrylene and/or terrylene dye molecules) bonded thereto. Conversely, a quaterrylene and/or
terrylene dye molecule may have one or more than one polymer molecule P (e.g., an average of
1, 2, 3, 4, or more polymer molecules P) bonded thercto. Even further, a polymer molecule P
may have at least two quaterrylene and/or terrylene dye molecules bonded thereto, at least one of
these quaterrylene and/or terrylene 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
quaterrylene and/or terrylene dye molecules). As noted above, if two of more dye molecules are
bonded to a polymer molecule P, they may be identical or different, i.c., the same or different
quaterrylene molecules, the same of different terrylene molecules, at least one quaterrylene

molecule and at least one terrylene molecule. Of course, mixtures of polymer molecules which



% b.w. Nitrocellulose Binder resin 1.5 Lithium Perchlorate Salt for
conductivity 0.5 Pol yner-bonded Quaterryl ene Dye Dye 1.0 Acetone

WO 2012/160182 PCT/EP2012/059795
28

are different in terms of the number and/or type of dye molecules bonded thereto are also within

the scope of the present invention.

[0058] It is further possible (and sometimes preferred) to employ a relatively large stoichiometric
excess of polymer(s) with respect to quaterrylene and/or terrylene 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 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 has at
least one quaterrylene and/or terrylene dye molecule bonded thereto, thereby affording a
quaterrylene and/or terrylene dye-doped polymer of the present invention. The quaterrylene
and/or terrylene dye-doped polymer can be used for the same purposes for which the polymer-
bonded quaterrylene and/or terrylene 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
quaterrylene and/or terrylene dyes of formulae (I) to (IX) sect forth above it is preferred to use
about 0.5 g to about 10 g of quaterrylene and/or terrylene dye per 100 g of polymer such as, ¢.g.,
phenolic resin. In particular, it will often be advantageous to employ at least about 0.8 g, e.g., 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 quaterrylene and/or terrylene dye per 100 g of polymer.

[0060] It is, of course, possible to react one quaterrylene and/or terrylene dye with more than
one or more than one type of polymer. By way of non-limiting example, one or more
quaterrylene and/or terrylene dyes of the above formulac (A) or (B) or (C) may be reacted with a
mixture of polymers of the above formula (D). Conversely, two or more different quaterrylene
and/or terrylene dyes may be reacted with (bonded to) a single (type of) polymer. Finally, two or
more different quaterrylene and/or terrylene dyes may be 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 quaterrylene and/or terrylene dye and a polymer to which the former is to be

bonded depend on many factors such as, e.g., the groups that are to participate in the reaction and
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any other (reactive) groups that may be present in the quaterrylene and/or terrylene dye and/or
the polymer. Reaction conditions which are suitable for a specific pair of reactive groups in the
quaterrylene and/or terrylene dye and in the polymer are well known to those of skill in the art.
For example, especially in cases where a nucleophilic 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 organic bases suitable for catalyzing nucleophilic
substitution reactions arc 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 agent such as, e.g., a polyethylene glycol or derivative thereof. The reaction
product (polymer-bonded quaterrylene and/or terrylene dye) can usually be isolated from the
resultant reaction mixture and optionally purified by conventional means such as, ¢.g., filtration,

centrifugation, extraction, chromatographic methods, etc.

[0062] Typical (non-limiting) reactions between a quaterrylene and/or terrylene dye and a
polymer (phenolic resin) in accordance with the processes of the present invention are

represented below:
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R, as defined in the claims and the specification

[0063] In this regard, it is to be appreciated that in the present specification and the appended
claims the letter “P” is used to denote two different entities: in one case an unrcacted polymer
and in the other case the polymer in which one or more groups thereof have reacted with one or
more corresponding groups of one or more quaterrylene and/or terrylene dye molecules to form a
(preferably covalent) linkage between the remainder of the polymer and the remainder of the

quaterrylene and/or terrylene dye.

[0064] A printing ink composition in accordance with the present invention comprises a
(preferably polar) liquid medium and one or more (types of) polymer-bonded quaterrylene and/or
terrylene dyes as set forth above (e.g., a mixture of two or three different quaterrylene and/or
terrylene dyes, all bonded to the same type of polymer, or bonded to more than one type of
polymer) dissolved or dispersed in the medium. The concentration of the polymer-bonded
quaterrylene and/or terrylene dye(s) in the medium depends on several factors such as, e.g., the
polymer(s) to which the quaterrylene and/or terrylene 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, and the substrate onto which the printing ink
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composition is to be applied. Often the (total) concentration of the one or more polymer-bonded
quaterrylene and/or terrylene dyes in the printing ink composition will be at least about 0.01 %,
at least about 0.02 %, or at least 0.05 % by weight, and will usually be not higher than about 40
% by weight, ¢.g. not higher than about 20 %, not higher than about 10 %, or not higher than
about 5 % by weight based on the total weight of the composition.

[0065] The intended purpose of the printing ink composition is one of several factors which
determines suitable and desirable concentration ranges for the polymer-bonded quaterrylene
and/or terrylene dye(s) as well as the types and concentration ranges of suitable or desirable
optional components of the composition. There are many different types of printing processes.
Non-limiting examples thereof include inkjet printing (thermal, piczoelectric, continuous, etc.),
flexography, intaglio printing (e.g., gravure printing), screen printing, letterpress printing, offset
printing, pad printing, relief printing, planographic printing and rotogravure printing. In a
preferred embodiment, a printing ink composition in accordance with the present invention is
suitable (at least) for inkjet printing. Industrial inkjet printers, commonly used for numbering,
coding and marking applications on conditioning lines and printing presses, arc particularly
suitable. Preferred ink-jet printers include single 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 the present invention is
not limited to printing ink compositions for inkjet printing but rather encompasses all printing
ink compositions in which quaterrylene and/or terrylene dyes can be employed. Accordingly, the
following considerations and statements apply mutatis mutandis to all printing ink compositions
in which the polymer-bonded quaterrylene and/or terrylene dyes in accordance 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 specific choice of binders and solvents depends on
several factors, such as, for example, the polymer-bonded quaterrylene and/or terrylene dye(s),
the remaining components that are to be present, and the nature of the substrate to be printed.

Non-limiting examples of suitable binders for use in the ink compositions for inkjet printing
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include binders which are conventionally used in inkjet printing inks, including resins such as
nitrocellulose, acrylate resins and polyester resins (such as, e.g, DYNAPOL® L 1203 , 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, 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 &31,
LH &32, LH 833, LH 8§38, LH&898, 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 quaterryleneand/or
terrylene dye molecules bonded thereto (and in the case of the quaterrylene and/or terrylene dye-
doped polymer of the present invention as set forth above, also the polymer which is not bonded
to any quaterrylene and/or terrylene dye molecule but is present in admixture with polymer that
has quaterrylene and/or terrylene 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 quaterrylene and/or terrylene dye bonded thereto, ¢.g., must not result in the

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

[0068] Suitable solvents for inkjet printing inks are known to those of skill in the art. Non-
limiting examples thereof include low-viscosity, slightly polar and aprotic organic solvents, such
as, e.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 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, c.g., tetraalkyl ammonium salts (e.g., tetrabutyl



1.5 Lithium Perchlorate Salt for conductivity 0.5 Pol yner-bonded Terryl ene
Dye Dye 1.0 Acetone Solvent 97.0
WO 2012/160182 PCT/EP2012/059795
34

ammonium  nitrate, tetrabutyl ammonium perchlorate and tetrabutyl ammonium
hexafluorophosphate), alkali metal thiocyanates such as potassium thiocyanate, akali potassium
salts such as KPFg and alkali metal perchlorates such as lithium perchlorate. The conductivity
imparting agent will be present in a 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 composition.

[0070] The printing ink composition according to the present invention may furthermore
comprise onc 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 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 quaterrylene and/or terrylene dyes of the present invention). These
additional components may be selected from, for example, conventional pigments and dyes,
luminescent (e.g., fluorescent) pigments and dyes and cholesteric or nematic liquid crystals.
Examples of luminescent pigments include certain classes of inorganic compounds such as the
sulphides, oxysulphides, phosphates, vanadates, garnets, spinels, ctc. of non-luminescent cations,
which are doped with at least one luminescent transition-metal or rare-earth metal cation. In
order to strengthen the security of the ink composition the compposition may further comprise
onc or more pigments and/or dyes which absorb in the visible or invisible region of the
clectromagnetic 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 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 particularly limited and can be of various types. The
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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, ¢.g.,
beverages or foodstuffs), optical fibers, a woven, a coating, and equivalents thereof, a plastic
material, a ceramic 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.

[0072] The substrate may furthermore already carry at least one marking or security element
which comprises a substance sclected 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 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
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

[0073] The following examples illustrate general procedures for making polymer-bonded

quaterrylene and /or terrylene dyes according to the present invention.
Example 1:

Under an inert gas atmosphere 1.4 g of KoCOsz 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 120 °C. Then 0.20 g of trichloro-quaterrylene or tetrabromo-quaterrylene of
the above formula (A) 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 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 quaterrylene dye.
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The crude powder was used without further purification in the following ink formulations for

ink-jet printing.

Example 2: Under an inert gas atmosphere 1.4 g of K,CO; 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 120 °C. Then 0.15 g of tetrabromo-terrylene or trichloro-terrylene of
the above formula (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 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 terrylene dye.

The crude powder was used without further purification in the following ink formulations for

ink-jet printing.

Here is disclose some ink formulation which can be used in order to obtain the marking

according to the present invention.

Ink Formulation 1

Component Function % b.w.
Nitrocellulose Binder resin 1.5
Lithium Perchlorate Salt for conductivity 0.5
Polymer-bonded Dye 1.0
Quaterrylene Dye

Acetone Solvent 97.0

Ink Formulation 2

Component Function % b.w.

Dynapol L411 Binder resin 1.5




97. 4

resin) Binder

| nk Formul ati on 6

Conponent Function % b.w Dynapol L411 (Pol yester

resin 1.5 Lithium Perchl orate

WO 2012/160182 . PCT/EP2012/059795
(Polyester resin)
Lithium Perchlorate Salt for conductivity 0.3
Polymer-bonded Dye 0.8
Quaterrylene Dye
Methyl ethyl ketone Solvent 974
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 22
Quaterrylene Dye
Black Microlith® Pigment 1.0
Methyl ethyl ketone Solvent 95
Ink Formulation 4
Component Function % b.w.
Nitrocellulose Binder resin 1.5
Lithium Perchlorate Salt for conductivity 0.5
Polymer-bonded Terrylene | Dye 1.0
Dye
Acetone Solvent 97.0
Ink Formulation 5
Component Function % b.w.
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Dynapol L411 Binder resin 1.5

(Polyester resin)

Lithium Perchlorate Salt for conductivity 0.3
Polymer-bonded Terrylene | Dye 0.8
Dye

Methyl ethyl ketone Solvent 974

Ink Formulation 6

Component Function % b.w.

Dynapol L411 Binder resin 1.5

(Polyester resin)

Lithium Perchlorate Salt for conductivity 0.3
Polymer-bonded Terrylene | Dye 22
Dye

Black Microlith® Pigment 1.0
Methyl ethyl ketone Solvent 95

[0074] 1t 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 particulars disclosed herein; rather, the present invention extends to all
functionally equivalent structures, methods and uses, such as are within the scope of the

appended claims.
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i miting wh2breieprsesent invention. Wiile the present inpemEpen2hssobeen
described with reference to an exenplary enbodinent, it is understood that
t he words which have been used herein are words of description and
illustration, rather than words of limtation. Changes nmay be made, within
t he purview of the appended clains, as presently stated and as anended,

w t hout depgihfdgsOiMVEIsScope and spirit of the present invention in its
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eqU|vaIent structures, nethods and uses, such as are with t he "scope” of
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wherein the method conpri ses covalently bi ndi ng the quaterryl ene and/ or
terryl ene EV@UPO a polynmer which is soluble in the liquid nmedium 2. The
met hod of any one of claim1, wherein the polyner conprises a phenolic
resin of fornula (D) whereioHthe grmups R4 agray be the sane or different
and are selected from al kyl grouy om 1 to about 10 carbon atons
and t he average nunber of ' P

(D)

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.

3. The method of claim 1, wherein the quaterrylene and/or terrylene dye comprises a

compound of formula (A) or (B) or (C):



3. The method of claim1l1l, wherein the quaterrylene and/or terryl ene dye
conpri ses a conpound of forrmula (A or (B) or (©O: WD

2012/ 1601M80RCIR/sPRE12/ 059795 40 (A) (B) (©) wherei n wheceipr2ihpsgvoups Z,
the sane or different fromeach other40o represent 0, S or NNR, provided that
the unit -00-Z-00- (in the case of formula (A) or forrmula (B) one or both
units) may be replaced by -CS-Z-00- or a unit -CS-Z-CS-, or may be repl aced
by [- COOH HOOC-] (i.e., the dicarboxylic acid instead of the anhydride)
and that for Z = NR the uni b-08-Zd00- may be replaced by a unit of fornula
-C(=NR )-NR-00-; R and R indgpendently represent an optionally substituted
al i phatic, cycloaliphatic, atig, heteroaromatic, al kylaryl,

al kyl het eroaryl, aryl al kyl i oaryl al kyl group having from 1l to about
20 carbon atons; and R and 3 '

atons to which they are attach
to 7-nmenbered ring;

@] z

wherein

wherein the groups Z, the same or different from cach other, represent O, S or N-R,
provided that the unit -CO-Z-CO- (in the case of formula (A) or formula (B) one or both
units) may be replaced by —CS-Z-CO- or a unit -CS-Z-CS-, or may be replaced by [—
COOH HOOC-] (i.e., 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’ 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,
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,;

the groups Y may be the same or different and are sclected from OH, NO,, CN, groups of
formula R”, OR”, COOR”, OCOR”, CONHR”, CON(R”),, OCONHR”, OCON(R”),,



the groups X may be the sanme or different and represent hal ogen, isocyanate
and COOH, WD 2012/160182PCT/ EP2012/ 059795 41 COR', SMBH, SMBR', SO2NHR',
SO2N( R") 2yobiGai182 NRCOR', NHCOOR', NRCOOR', NHSO2R', NREDAR2012MKR95 and
N(R')2 , wherein the groups R' may betit he sane or different and represent
an optionally substituted aliphatic, cycloaliphatic, aromatic,

het eroaromati c, al kylaryl, alkylheteroaryl, arylal kyl or heteroaryl al kyl
group having from1l to about 20 carbon atons and nay al so be conbined to
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i ncreased by the_nethod of claiml1l. 5. A pol r - covalently bonded.
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WO 2012/ 160%&@%1&9@%@@1@? 9R 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 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 lcast

one group X as substituent.

4. A quaterrylene and/or terrylene dye whose solubility or dispersibility in a polar liquid

medium has been increased by the method of claim 1.

5. A polymer - covalently bonded quaterrylene and/or terrylene dye of formulae (A) or (B) or
(©):

o
N
o



42 wherein wherein the groups Z, the same or different from each other,
represent 0, S or NR provided that the unit -00-Z-00- (in the case of
formul a (W 20r2/f60rs0ul @ (B) one or both units) nmay be repcamerdohyss’@S- Z- 00-
or a unit -CS-Z-CS-, or may be replaced by [- COOH HOOC-] (i.e., the

di carboxylic acid instead of the anhydride) and that for Z = NR the unit
-00-Z-00- may be replaced by a unit of forrmula -C(=NR )-NR-00-; R and R

i ndependently represent an optionally substituted aliphatic,

cycl oal i phatjngpeifir omati c, heteroaromatic, alkylaryl, alkylheteroaryl,
aryl al kyl or heteroarylal kyl group having from1l to about 20 carbon atons;

and R and R _nmay he conbiped to for . to her the N ato
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mherein t he Rghoupis-FO-ZrE§H- bmybh&mkam@bpaudnbfﬁmmnbfémdNRaﬁﬁE§3h¢ an

optionally substituted aliphatic, cycloaliphatic, aromatic, heteroaromatic,
al kyl aryl, al kyl heteroaryl, arylal kyl or heteroarylal kyl group having from
1 to about 20 carbon atons and may al so be conbined to form together with

the N atomto which they are attached, an optionally substituted_ and/or
fused 5- toR7andRrpedesndsndy; repressd 39 @@@ﬁalﬂﬁé;ﬁ%%@ﬁ%d oliphatign cyshaadighyticef

from1lto 8amﬁﬁﬁg|gggoggﬁﬁngnﬂp%?hﬁ ﬂg@hQ&gQ?[;ﬁgﬁﬁgﬁoﬁﬁgwﬁﬂﬁﬂﬂﬁ§l@$Qﬁ'ded

that for n = | east one of s at | east one group X
as substltubmwng1NMD20@2&@60182@@WhEmzﬁazmﬂﬂ@ﬁmﬁlﬂBH@ylﬁh@n@mhghﬁwﬁbmmded
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and/ or terrﬁ%% ye I 0 or
fused 5- to 7-membered ring;

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 sclected from OH, NO,, CN, groups of
formula R”, OR”, COOR”, OCOR”, CONHR”, CON(R”),, OCONHR”, OCON(R”),,
COR”, SOz;H, SO;R”, SO,NHR”, SO;N(R”);, NHCOR”, NRCOR”, NHCOOR?”,
NRCOOR”, NHSO2R”, 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 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 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 lcast

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 P represents a polymer molecule.



7. The pol ymer-bonded quaterrylene and/or terrylene dye of claimb5, wherein
the quaterrylene and/or terrylene dye is a conpound of formula (A) or (B)
or (O whwoebr/tshms2groups Z nay be the sanme or differentcambeepsesent 0 or
N-R 8. The pol yner-bonded quaterryl etse and/ or terryl ene dye of claimb5,
wherein L is selected fromO, COO OCO CONH and NHCOO 9. The

pol ynmer - bonded quaterrylene and/or terrylene dye of claim5, wherein the
pol ymer P conprises a phenolic resin of formula OHOHOH (D) wherein the
groups R4 fRYp cﬁ%n%hﬁorﬁ@@guﬂénﬂéﬁefa%%mer@'f%e%zgoﬁﬁluﬁf:ﬁ %eﬁ&ﬁfﬂe@fug‘r)éfr BhOups
having from 1 t0 about car’bon atons and e average nunber of niis from
about 1 t oambeuerrdonce dyg.is Acpnemad of faymukreki) vy (B qm()C)/mer - coval ently bonded
guaterryl ene and/or terrylene dye according to claimb5, wherein the process
conpri ses TROBAGHENb A 1 ceime/oR netd?aé 617&1%&135 R @b tHeQudhrdchd) or

(B) or (O): 2012/ 160 2 / EP2012/ 059795 4
and/or terrylene dye is a compound of formula (A) or (B) or (C) wherein the groups Z may

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

8. The polymer-bonded quaterrylene and/or terrylene dye of claim 5, wherein L is selected
from O, COO, OCO, CONH, and NHCOO.

9. The polymer-bonded quaterrylene and/or terrylene dye of claim 5, wherein the polymer P

comprises a phenolic resin of formula

OH OH OH
SRS
R, R, R,

(D)

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. A process for making a polymer - covalently bonded quaterrylene and/or terrylene dye
according to claim 5, wherein the process comprises contacting a quaterrylene and/or

terrylene dye of formula (A) or (B) or (C):



(A (B)(C) wherein wherein the groups Z, the sane or different from each
other, represent 0, S or NNR provided that the unit -00-Z-00- (in the case
of fornmulwo(@d2/woistormul a (B) one or both units) may bepcempraciedsdrys
-CS-Z-00- or a unit -CS-Z-CS-, or naydbe replaced by [- COOH HOOC-] (i.e.,
the dicarboxylic acid instead of the anhydride) and that for Z = NR the
unit -00-Z-00- may be replaced by a unit of forrmula -C(=NR )-NR-00-; R and
R independently represent an optionally substituted aliphatic,
cycloaliphatic, aromatic, heterpar@matic, alkylaryl, alkylheteroaryl,
aryl al kyl or heteroaryl al kyl group having from1 to about 20 carbon atons;
and R and R nmay be conbi ned M together with the N atons to which
they are attached, an optio bstitubgd-agdfor fused 5- to 7-nenbered
ring; the groups X may be th
i socyanate and COOH;, the gro
selected from OH, NO2, CN,
CON(R") 2, OCONHR', OCON(R")
Y;

wherein

wherein the groups Z, the same or different from cach other, represent O, S or N-R,
provided that the unit -CO-Z-CO- (in the case of formula (A) or formula (B) one or both
units) may be replaced by —CS-Z-CO- or a unit -CS-Z-CS-, or may be replaced by [
COOH HOOC-] (i.e., 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’ 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,
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,;

the groups Y may be the same or different and are sclected from OH, NO,, CN, groups of
formula R”, OR”, COOR”, OCOR”, CONHR”, CON(R”),, OCONHR”, OCON(R"),,



45 COR', SG8H, SMBR', SA2NHR', S2N(R')2, NHCOR', NRCOR', NHCOOR', NRCOOR',
NHSO2R', NRSO2R', NHR', and N(R')2 , wherein the groups R' nmay be the sane
or differwotommdorsepr esent an optionally substituted al ippimatrRe12/059795
cycloal i phatic, aromatic, heteroaronasic, al kylaryl, alkyl heteroaryl,
aryl al kyl or heteroarylal kyl group having from1l to about 20 carbon atons
and may al so be conbined to form together with the N atomto which they
are attached, an optionally substituted and/or fused 5- to 7- nenbered

ring; n a“dd@)I@ﬁCé“O{}pr?{@“t SO, MR AN SOINEOSS, ONHCOKM, 1NR@O§<” RiQrbdRe t hat
(n+p) is not higher than 8 and further provided that n 0 at least one

of R R andRROGBHPYISER at NREQR”, dHER I‘aOdI@‘I(R”hS Wélqmstt th@@@ups RAi mby be
pol ymer P uﬂl%ega Ceog'rd%iltffePe a}/l\@lr%;\!es%%?lﬁ E‘u naﬁ sluBQlt ted ayi a(?l%pc%%] hBB{}y er to

quaterryl ene an erry éne thonal group of

coval ently btolﬁ(hnb,hbeta@hmmnctﬂkylhl@l culla;tlbdstémh@narglanbybbr theteroptyealeyldyeup 11.
The pol yner - band ramqlija'ﬁagrryl ene and/or terryl ene d of claim5, where the

quat er ryl enB24Rg Pitedeathes afogsnd sy also ingldo Brmy terliFaEt 1) to
(1X): WO 2@24 166H 83 RETIHERRP Ll 9@%&5 A PIDRIIR éﬁb&tﬂ@tegra@lﬂ/i%? fieed 1D @, SME OF

different fromeach other, represent 0, S or N°R provided that in the
above f or mumgebered rimgi t - 00- Z-00- (in the case of formula (1) or (11) one
or both units of formula -00-Z-00-) nay be replaced by a unit -CS-Z-00-, or

a unit -CS- &8 p cRh rﬁyes[enmah%} of Frof: 1 td Beprefigad HQKM#R? is26dt Chighast ead

of the cyclic anhydri and further provided that for R a unit

- 00- Z- 00- nﬁ}ﬂntgeaﬁdefpﬁ]a@é’@o‘b%ddhﬁrfptnﬁfo fideastipee of R INRnd- Nireqanriseratdpast R

i ndependent |y, grggé gsgg%b@l@uegptl onal Iy substituted aliphatic,
cycl oal i phati c; omat 1 C,

with a polymer P under conditions which cause a reaction of a group X of the
quaterrylene and/or terrylene dye with a functional group of the polymer to covalently
bind the polymer to the quaterrylene and/or terrylene dye.

11. The polymer-bonded quaterrylene and/or terrylene dye of claim 5, where the quaterrylene

and/or terrylene dye comprises a dye of one of formulae (I) to (IX):



het eroaromatic, al kylaryl, alkylheteroaryl, arylalkyl or heteroaryl al kyl
group having from1 to WO 2012/160182PCT/ EP2012/ 059795 47 about 20 carbon
atons; amsioRom@ofs2 may be conbined to form together wpCh/EPb&2MsEDONE tO
whi ch they are attached, an optional |4 substituted and/or fused 5- to
7-menbered ring; RlL, R2 and R3 are independently sel ected from hydrogen,
optionally substituted Cl1-C4 al kyl, optionally substituted G -C4
al kyl -COOH, optionally substituted G -C4 al kyl - SO3H, optionally substituted
C -C4 al koxy, optionally substituted nono(Cl-C4)al kyl am no, optionally
substituted di (G -C4)al kyl ami no, optionally substituted Cl-C4 am noal kyl,
hal ogen, cyano, nitro, sMd¥SB8H, the groups X may be the same or different
and represent hal ogen, anate a 2Q0kl the groups Y nay be the sane or
different and are sele rom CH, CN, groupsyeofiAornmula R', OR'
COOR', OCOR', CONHR', R') 2, [ POO(NR') 2 ', SOBH, SCBR',
S2NHR', S2N(R') 2, NH NRCOR', N ) NRCOG SO2R', NRSO2R',
NHR', and N(R')2 , whers he group y be the p or different and
represent an optionalPy tituted,k atic, hati c, aromatic,
het ercaromatic, al kyl a | kyl het &8 » aryl akky@~oef heteroaryl al kyl
group having from1l to 4 20 car c@@. and, rafier&_tf'wo groups R' are
present, may al so be cﬂﬁ; d to forny t¥get her w N atomto which
tigNnal | y suhsty, EBQE)and/or fuSed(®) to 7-nmenbered
ring; in the case of fg# kV), (VIl) and (1 X) n and p each represent 0O
or an integer of froml1lto 8 (i.e., 1, 2, 3, 4, 5, 6, 7 or 8), provided
that (n+p) isgnot higheg, than 8, and in the case of the remaining fornul ae
n and p each. r gsent 0 an integer of froml to 7 (i.e., 1, 2, 3, 4, 5,
6 or 7), provi t hat )" i's npteti gher {. Prepresents a Qolyner
nol ecul . 12.0:pN s ) 2 i

R . . .

NQke conpos on, i thng S|t|om ri ses
a polar |iqui 2\ 2 grNocoval é

guat erryl ene & ' 4] 2w pdi

wherein

the groups Z, the same or different from ecach other, represent O, S or N-R, provided that in the
above formulae the unit -CO-Z-CO- (in the case of formula (I) or (II) 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 further provided that for
Z =N-R aunit -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



13. The printing ink conposition of claim12, wherein the conposition
conprises fromabout 0.01 %to about 40 % by wei ght of the at |east one

pol ymer - bwodert/gumter ryl ene and/ or terryl ene dye based eorarh@bakimei ght of
t he conposition. WD 2012/160182PCT/ E#2012/ 059795 48 14. A marking or
security feature which is nmade with the printing ink conposition of claim
12. 15. A marking or security feature which conprises at |east one pol yner
- covalently bonded quaterrylene and/or terrylene dye of claim5. 16. The

mar ki ngpQf @%detaxoél@%& Reaff RE hﬁ&@e%@mb%é&@ e 8knd, *ﬂ@geﬂﬁ? KHRARON SERURd tY
feature COITEI’I ses at l'east one of a thread, a |abél,” a barcode, a 2D code,

a patt eyhich ¢t %darela&a@n@taaouaorwllmubstlwtech@d/wfu@dﬁrtpl%rrmmbewdémgpr| ses the
mar ki ng or security feature of claim15. 18. A nethod of authenticating an

articl @, whengiry ér@%nd%&ﬁ&ﬁtl?@@l@étbé%%nphﬁyrbgérﬂ%pﬁ&?all?rshbﬁlt@teéi\"@ bt hgyl,

mar ki ng or security feature of claim1l aut hentlcatl ng an

arti cl eptioindy sbbstitted fetthatkd6iqfPis eBtloeast ngtlmﬂ Glﬁhéﬂ%{iﬁpeﬂleomtmally
Penot - At ETEE Shokportiondh2iBidfrcaiiondt Y G HEREMEBUTRI MSIED 2,

quat er Id;([?@(ie)aﬁqywrmno,to@ltlmyellkyrsabmhylﬁechﬁdCV\/amrr@aﬂtyt, fhelogcﬂ Yy, mﬂrood:ltdaﬂmﬁll;)l e by
the process of claim10.

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”, CO(NR”),, OCONHR”, OCO(NR”),, COR”,
SOsH, SO;R”, SO,NHR”, SO;N(R”),, NHCOR”, NRCOR”, NHCOOR”, NRCOOR”,
NHSO2R”, 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, 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;

in the case of formulae (V), (VII) and (IX) n and p each represent 0 or an integer of from 1 to 8
(ie., 1,2,3,4,5,6,7 or 8), provided that (n+p) is not higher than 8; and in the case of the
remaining formulac n and p each represent 0 or an integer of from 1to 7 (i.e., 1,2, 3,4, 5,6 or

7), provided that (n+p) is not higher than 7.

P represents a polymer molecule.

12. A printing ink composition, wherein the composition comprises a polar liquid medium and
at least one polymer - covalently bonded quaterrylene and/or terrylene dye dissolved or

dispersed in the medium.

13. The printing ink composition of claim 12, wherein the composition comprises from about
0.01 % to about 40 % by weight of the at least one polymer-bonded quaterrylene and/or

terrylene dye based on a total weight of the composition.
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14.

15.

16.

17.

18.

19.

20.
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A marking or security feature which is made with the printing ink composition of claim 12.

A marking or security feature which comprises at least one polymer - covalently bonded

quaterrylene and/or terrylene dye of claim 5.

The marking or security feature of claim 15, wherein the marking or security feature
comprises at least one of a thread, a label, a barcode, a 2D code, a pattern, indicia and a

data matrix.
An article which comprises the marking or security feature of claim 15.

A method of authenticating an article, wherein the method comprises providing the article

with the marking or security feature of claim 15.

A method of authenticating an article, wherein the method comprises applying onto the

article the printing ink composition of claim 12.

A dye-doped polymer, wherein at least about 0.1 % of the polymer molecules have
covalently bonded thereto a quaterrylene and/or terrylene dye and wherein the polymer is

obtainable by the process of claim 10.



