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Coati ng Conposition For Marking Substrates The present

invention refers to a coating conposition for marking
wGemsngdatLs, to a process for the preparation pET/EPB®IB050421

conpositions, to substrates coated with these

conpositions and to a procesg.for their preparation,

to a process for preparing marked substrates using

t hese conpositions, and to marked substrates

obt ai nabl e hy e |lajter rocess. Packagi ng usual |y
Coat g% n tal8Sr mat i on such as | ogos, bar

codes, expiry dates or batch nunbers. One way to
achieve this is by coating the packaging with a
The preaqzm?;rilvteintim raMT's tda upatimgtc_roeaioaﬂainm fcwirmehkieg sulpptrases; o @process for
the pr?, tr%ﬂogtolqg'lesg %ﬁ)g?l?ons 'eu tr?tl? gatééé Lﬁeth%\?ecnomsposmons andto a
processebt thein atepatatios, hora/prscéﬂséomrenaﬂmgl ryarked sshdiatest eirtgtbese
n.e 4 ositions
oo o NP RG] ST B OB b R e B F oy
exarrpl e ammoni um oct anol ybdate (AOM, a binder and a
sol vent. These corrpositi ons were coated on a
I e t. [
Paclﬁggmgtﬁjsﬁé{&naeggét g@m& Sg’g{h dR@P’ﬂgtLogl sugﬁ aggog%g\ﬁaq)&egése%xplry
dateQOlOthCMGﬂrﬁlderde@ne Wbyega adhaaviertgis ¢obposEting dlmpankagmg githg
U r
com@dlltﬁmg\gﬁlclgﬁ t/rlgeﬁ{n%a \&erlogﬁ)éjrg q]?h és ﬁ‘&éﬂo‘?ﬁn@% Véé‘ @Q%rgder?i% When
usingladérorradiatmi wna‘r@,r, 111353 mammgaoeanrmal @/eofsoeamaﬂethatn’rss invisible or
nearl%{‘?rlnXst?QQttc?the'rﬁanS% et hyl hexyl ) am ne oct anol ybdat e.
conpositions fe coated on substrates such as
pol yet hyl ene terephthalate film alumniumfoil or
I ed t
WO {i’%b’(g&%p&és %?%gr?@&%c{sn,o c%pﬁ% u@Qﬁo%‘?@l cgckrﬂulﬁvrhlent
metat, ddroaxeegplenamkionigs oc\mn@@l@@rtmmwz ajteed;emdndsa shent.rigese
[
comERITRAS et COBIEER b sThMRE 1 SERRlo BBt o7 idbEed toan
|R|a§¢retoprcgimemabdmhrmklag oxyani on of rml ybdate or
tungstate. The di sadvantage of the coating
conposi tions of WD 02/ 074548, WO 2004/ 043704 and WO
WO 20330437 24 desdribes haatinglneynpasidohmswaprisindaeaninaepalpsundNG
r
molyv\ﬁér%ﬁr?%){q? cg' Jg@?&g@mﬁb@qlc s%{veﬂpérm mloﬂgllyoapb&%mrlc binder

and/or a colour former. An example of an“amine molybdate is bis(2-ethylhexyl)amine
octamolybdate. The compositions were coated on substrates such as polyethylene
terephthalate film, aluminium foil or polypropylene packaging film, dried and exposed to an

IR laser or thermal printer to produce grey/black or coloured markings.

WO 2005/012442 describes coating compositions comprising a pigment, water or an organic
solvent, a conductive polymer and optionally a binder. The pigment can be an oxyanion of

molybdate or tungstate.

The disadvantage of the coating compositions of WO 02/074548, WO 2004/043704 and
WO 2005/012442 is that they are based on heavy metals.

WO 02/068205 describes a method for marking an object, wherein the object comprises or is

coated with a formulation comprising a material having functional groups such as
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coated with a fornulation conprising a material having

functional groups such aspol yhydroxy conpounds, and a
waoredoalossiosrpound such as al kali netal, al kal i neP€BEP1907/050421

nmetal, iron oxides or salts and organonetal lics. The

two conmponents react on irragliLation with a laser to

forma yellow or grey/green marking. The conpositions

of WD 02/ 068205 have the di sadvant age t hat they only

rovi de yel | or reen markin but
poy R SErhaui G Bt atia it Ry Eound S afediaibteeb BRIE papth metal,
iron @igHst draalts tahteo@@aﬁmei@mds CIHERAB ichmPbRerdts Roadtobn Ftadiaaibh &ith a
or._ coati aper, or plastlcs It is an object of the
'asaﬁPé§Eh?y¢EV ﬁﬁf@ﬁ@FS” ¥P%e coating conpositions,
whi ch yield high contrast col oured narklngs of any
desired co sur ener n ich are
The gabdrions pLR oFBe B Tt dud Sotenibe T Wi GluBisyiobReow or
grey@ﬁetﬁnl MgrkiHQETE hb ihyh dbﬁﬂ’ﬁitlcbldﬂl@acﬁmbﬁir@@tof a6y teditearcomel In

r forper. The conp n of the present ,
add'?%&ﬁ$8ﬁ”%‘%9rf&’“@é§'°53 Pr§t P“' %%&P%ﬁﬁ}'”aﬁ&p‘ar A AIFFS-
former. The | atent activator can be either an acid
derivative or a salt of an acid and an am ne. The acid
It is @hedbje@ior the m@dbnbﬁlvélﬁtlondebrc\&mid c\t%tlﬁlg‘; C@ﬁp@?ﬁdﬁsh‘ﬁhlbﬂgle&i high

w 10. 0. Pre er abl

cont3S gLy okt A AngPaireRERptdi o0 SHRASUEF I Tegay anchinicf are not
based@Whehepkgfretadl y of below 3.0. Preferred acid

derivatives are derivatives of sulfuric acids,

phosphoric acids or carboxylic acids. Exanpl es of

sul furic acids are sulfuric acid, fluorosulfuric acid,
ThesehdbfEctssarefsolvied bathedgoating compositiof commrisangi alateht attivaminand a

| Elfonlc acid, p-toluenesulfonic acid, benzene

COIOW JP"5Hhi ¢ aci d, xyl ene sul fonic acid, phenol sul fonic

acid, methane sul fonic acid, trifluornethane sul fonic

acid, pol y(4-styrene sulfonic acid) and coplyners
The canposit®nmg the reyere nvestidrf aommisas iadatant dcivatocénds colour former.

pol y(4-styrenesul fonic acid-co-nmaleic acid). Exanples

of phosphoric acids are phosphoric aci d,
The @e%?éﬁ%i%%gg%b%nﬁ‘&r & a%“odd%% oH Qﬂf&%ﬂﬂ%fd[é:noaa‘ﬂ éjl'glne

anpres o arbo I C aci are oroaceti c aci
trichl oroacetic aC|d oxalic acid and nal eic acid. Mre
f r 3 o

The foiF uElhieie B8 B AFY R RRNE R SiF 54t aBRe R udRRg1 25, C o betow
10.0 dtrettsaldy, idaalvexiyative chan dlSI_d having a pKa of below 5.0, more preferably of

below 3.0.

Preferred acid derivatives are derivatives of sulfuric acids, phosphoric acids or carboxylic

acids.

Examples of sulfuric acids are sulfuric acid, fluorosulfuric acid, chlorosulfuric acid,
nitrosylsulfuric acid, 4-styrene sulfonic acid, p-toluenesulfonic acid, benzene sulfonic acid,
xylene sulfonic acid, phenol sulfonic acid, methane sulfonic acid, trifluormethane sulfonic
acid, poly(4-styrene sulfonic acid) and coplymers comprising 4-styrene sulfonic acid units
such as poly(4-styrenesulfonic acid-co-maleic acid). Examples of phosphoric acids are
phosphoric acid, fluorophosphoric acid and hexafluorophosphoric acid. Examples of

carboxylic acids are dichloroacetic acid, trichloroacetic acid, oxalic acid and maleic acid.
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Ester, am de and thioester derivatives of sulfuric
aci ds, phosphoric acids or carboxylic acids can be
wa@ 7088164 aci ds, phosphoric aci ds or carboxyl i BCHEPTI®7/050421

having at | east one OHgroup substituted with ORI,

NR2R3 or SR4, wherein Rl1, R23_R3 and R4 can be

Cl- 30-al kyl, C2-30-al kenyl, C4-8-cycl oal kyl,

Cr7- i2 bicycloalkyl Cs-s- cycloalkenyl aralkyl

ar a ar whi ch can situte

Mor re e are aster, |de d“t Slélz e nva%1 uric acids,
UG &‘P giare gstgh p{jide Fd thigesgier gery Yu%ﬁ%fgséﬁ

phosbydma@ds orca(a@)cﬁagn.c adidsal kyl or OC(Od -6- aI kyI Est er,
am de and thioester derivatives of sulfuric acids,

phosphoric acids or carboxylic acids can also be two
Este@@hd@e arsethebed démeiivédef syfoitpadidy) phssphagc atids ut Eatbbdxylic acids

hqsphori,.c aci ds and carbox lic ac
can 5 40t BOOSPRGSHIoH? AeleR oF CeisrRur 2805 avRf st astiiie drgroup
subsii‘ategnmmRt NRIPE o&%ZRdi a/Zhdniag F|f1 OR? RE 8552222 dad l?élmle,&?élkyland
a | a ne, | a ene
CrarfeBYE e BTV i oy AU Garkegane 257k, Pl or ay
whickVBaE Be 0AsUD3RUtEO BH BStistitit@twian CsybIRYI| Cid-gdow, hb]lo@;n hydroxyl,

al ko hal ogen, hydroxyl, C(O) OC
C(O)O%%@M d”&&? EJ( 5. al kyl . Exanples of G 30-al kyl

are nethyl, ethyl, propyl, isopropyl, butyl,
t ert byt hex

Ester(s,;gc_i efjgrﬁloth&ﬂie?’%ga%wa‘tlv%ﬁqqeséjgwyc! %%:Bb%/sl,phﬁw pép%,pr c(:eaﬁggxyhc acids

can §16d g@ twdl im@d , 88leyleddideh méayiéu&Bdn&sEr)@ﬁTﬁdLﬂarl@émds phosphoric acids
- 30-.a are. vi 5

and %E‘E)’%/H%%?Jg%?{?& g linkpd Eiﬁ%&éa@rﬁ\@r E?@'L' %eﬂ/ﬁ group, wherein R” and

R® car e hd derimel f@TRF &F e andEXaapd s E@fnd%aa-ueml ablkylenar®,.,s-alk-

enylggh, ?gf-&%%&*f%%&y? PSRV EBF AL ARG, W B7a b pngbsiiuted or

substiyieddogitrk@nyaikyl SC cyalkaxXyehsioydn, hfxrarp) ©E)0IC, aaidykyd OGITBC,¢-alkyl.
benzyl and 2-phenyl ethyl. Exanples of aryl are phenyl,

1,3,5-triazinyl or naphthyl. Exanples of G _6-alkyl
Exanayles ﬁﬁDM—blkyE&trbyﬂlethpraWJ propy oiporpyyl, byl sdc-butyl, isobutyl, tert-

oo SRS I b B, 0 B s
and érﬁd}ﬁﬁyﬂp@@nplé&lbm%o-aﬂkeﬁyl favd Gk, altyemﬁelbnlylxd/ocoisatd&'aél_ﬁnw,

cioo BN AP R0 oKk A ST BPRE )] EAPRYIR L Car Bty BB cioponty

and ¢yclomeinyAeagmleof a@ﬁMthkyEEmm@bmyleAﬁ ,example of Cs.e-

eyl BRERINT R RIS LIS S pl B DRra R BRE B Examples of

aryl a:rycphemen’lt $|5€tﬂ82|mdr ﬁ&@tl@hﬁ%@inﬁd@ OfE)Q@WyESreoﬁethyl ethyl, propyl,
r cl opent e en n
|sopr89)g1 %Lﬂéc ‘%‘&Hﬁﬁ &ﬂﬁeéﬁtﬁﬁ\? , riﬂdg?‘/?éyl Exea'ﬂéﬁ?, P]égbe_-alkoxy are

methoxy, ethoxy, propoxy, isopropoxy, butoxy, sec-butoxy, tert-butxy, isobutoxy, pentoxy and

hexoxy. Examples of halogens are chlorine and bromine. Examples of C,.14-alkylene are
ethylene, trimethylene, tetramethylene, ethylethylene, pentamethylene, hexamethylene,
heptamethylene and octamethylene. Examples of C4.g-cycloalkylene are cyclopentylene and
cyclohexylene. Examples of C4s-cycloalkenylene are cyclopentenylene and

cyclohexenylene. An example of arylene is phenylene.

Preferred Cq.50-alkyls are Cqs-alkyl and preferred C,.30-alkenyls are C,s-alkenyl. Examples of

C.¢-alkenyl are vinyl and allyl.
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Preferred G -30-alkyls are G -6-alkyl and preferred
C2- 30- al kenyl s are C2-6-al kenyl. Exanpl es of
w@200608d1benyl are vinyl and allyl.- AEven nor ePCT/EP2007/050421
preferred acid derivatives are ester, am de and
t hi oester derivatives of suljuric acids. Especially
preferred acid derivatives are ester derivatives of
sul furic acids, in particular of organic sulfuric
Eveniﬁé%i@rg%%ﬁ%kp&ﬁ%ga@r@?gpé %s % ul f g{? q.ﬁ%%?tg? é%riva:[ives of sulfuric
acid)ERpediglypibfensd aciacletlyatngs ereeeﬁeH dedinattveaof gulfupbeniak, in particular
c._acid, nmethane sulfonic acid, trifluornet hane

sul.fo
OmeﬂW?ﬁmﬁ@CQEWﬁ pol y(4-styrene sul fonic acid) and

copl yners conprising 4- styrene sulfonic acid units

sych as pal St renesyl toni ¢ id-co leic acid). .
Exarpyley ol el SOBR abip o5k FobeotsrsPhS Aok Bprenectiay g
benzahe€ sOifaadid, xylkehé éUI@on&ﬁadﬂ@ pharblrsglféiic beiasthetdBage sulfonic acid,
triflugkrfg{a%g%yﬁgrgg’g&m @§é yé%rre%ﬁfonmc@ﬁ aacéﬁ%pﬂgmers comprising
4-styrgrpUdutfohioteid units sudisdd pany(@dtyrbtidsulbnie Geigldeyrhaleit acid).

C(OCC -6-alkyl. Preferred ester derivatives of

organic sulfuric acids are also two sulfuric acids
Prefdr®idnegtdridekiestivey oﬁtbrg@ﬂlé\sﬁlftg‘rc(axtni,s ambeminlm s%lfhﬁc acids having at least

one ﬁgél-ggme Cl Oﬁbﬁﬂ \f/lﬂ'hpgA regefzi(rair 1%8”%?%? or gggzlﬁ/gloalﬂ/lgwhich can

be urdﬂlbtsM&édi UIGQJUSfItuCHdgﬂm @1 eSaJkyfI BF CCO T dsalif.ePreferred ester derivatives

of or@/%?ﬂ@frﬁgggl %E%I( po @v 'fﬁﬂﬁtggiﬁf ]bgiﬂgﬂi%ked by an O-A-O group, wherein
A is ORpAdyedatkylehol Aergsdd amaiie sullorde aoid |sqhdrmeslilfonicci ot
t ol uenesul fonate, 4-tosyl cycl ohexanecarboxylic acid
et hyl ester and 2, 2-di net hyl propyl p- tol uenesul f onat e.
Morelrefetred @stbe te tattivae st c&gmiebmlfwb acidenes q’vovdHexyI@mideabéL&fonate
ared b sses

2SR P GR BT AT EOn HBRE i Ba eyt CRoranedio a-
p-tolserleboifylates BHosyldelohexdrizeaporgierack athyl@statal 2 2-dimétigipropyl-
tlac:ld gan have a pKa in water at 25 C of bel ow 10. 0.

p-olysnepUloBlS, it has a pka of below 5.0, nore preferably

of below 3.0. Preferred acids are sulfuric acids

h hor.i c aci or carbo ci ds
The 00 ABNALSS Afreiife CCarin G AN pidiapeet app MR Perifl B fown
procegsga . g. [Bithé wedctiomof alsuitablecalestion@itie a@uba)l@fsulfdwmﬂlcalde in the
RQ,Emﬂﬁrein R7, R8 and RO can be the sane or

NR7 R
pres%ﬁcfafograeﬁ%‘f
The acid can have a pKa in water at 25 °C of below 10.0. Preferably, it has a pKa of below

5.0, more preferably of below 3.0.

Preferred acids are sulfuric acids, phosphoric acids or carboxylic acids. More preferred acids

are sulfuric acids. Most preferred acids are organic sulfuric acids.

The amine can be of formula NR’R®R®, wherein R, R® and R® can be the same or different
and can be hydrogen, Cq.sp-alkyl, Cos0-alkenyl, Csg.cycloalkyl, Cs.g-cycloalkenyl, aralkyl,
aralkenyl or aryl, which can be unsubstituted or substituted with amino and/or hydroxy, or R®

and R®, together with the nitrogen of the amine, form a 5- to 7-membered ring.
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and can be hydrogen, G _3o0-al kyl, C2-30-al kenyl,

C4- 8-cycl oal kyl, Cs-b-cycl oal kenyl , aral kyl, aral kenyl
wW®@e00ansd194 whi ch can be unsubstituted or substipct/gp2007/050421

wi th ami no and/or hydroxy, or R8 and R9, together with

the nitrogen of the amne, fgtma 5- to 7-nenbered

ri ng. Exanpl es of am nes of fornmula NR7RBR9 are

anmoni a, nethyl anine, ethylam ne, propylam ne,

Exangplod of e pf g NTRAS: o5f aimens. coRFaraks: atwiamine,

propftlﬁriglriepButyl_ﬁﬁilmtilmg;ylfyhé ﬁtl&yleﬁﬁﬁdlaﬂmﬂw ne- dumirnbp&dpén@e
a | per refera t.he am
etha R ARG clalEr G ey e RS I e oaplip e TR e and

piperidv@e.sane or different and can be hydrogen,
C _3o0-al kyl, C2-30-al kenyl, C4_8-cycloal kyl, C5-8-
cycl oal kenyl, aral kyl, aral kenyl or aryl, which can be
PrefeuﬁISIyI Ré bininesid obformURNRIRIRE dvhairdih RAS M@reged/ @md R® and R® can be

the G & feeSit AB1 a8 b8 NYAGLST %herlgngﬁoﬁ&%n%ﬁ:ggg Soakyl, Cor
cyclopikeh @ ablkyl, atdiengnormeylj whioh chrobauhsubSRIEERS  subktRiited with amino

and/gzty_%gﬂ%sgr Igé’@dg%ﬁgﬂgggwywqﬁ(tﬂp rg{:ran b%éﬁ%%rrn%%e%rm a 5- to 7-mem-

bere€8ing- cycl oal kenyl , aral kyl, aral kenyl or aryl, which
can be unsubstituted or substituted with am no and/ or
hydroxy. Mst preferably, the latent activator is an

Moreqabfératey itveadrinine.is dhferragh NR'RPRY, wkereraR’ bred aﬁyresnydt@@heand R®
Ior forner . s ht hal i de fluora
can teei,h pﬁa)naékylll %%ﬂ%SQﬁ’z'ﬁé?ycga&(Mﬁﬁéi 8¥ql9?ékengl aralkyl, aralkenyl
or arﬁIpWthtBﬂbe uBsEpstinGEor siibbiitl@aiwie adhin@BandsaEydRexyor
m xtures thereof. Exanples of phthalides are crystal
viol et | actone

Most(pBefdrdbi\s (e ldiefehdtvbapisrarodwnyénvabveli met hyl am nopht al i d
e), 3, 3-bis(p-dinethylam nophenyl)phthalide, 3,3-bis(1
-et hyl -2-net hyl i ndol - 3-yl)phthalide, 3,3-bis(1
The ecﬂ@jrybrﬂﬁaﬂmh by lahn doitable ydlpyntbinddrisdeh as a phthalide, a fluoran, a
‘ }%é 4- di et hyl am_nopheny| -.3-%1. . o
riary | tﬁﬁne >3 t}%lzmzilrwdalqyé@ ti)lsn_ep SRIGRYERD. @ quinone, a thiazine or an
oxazife(drmigtieglthdreof. sopent yl ami no) - 3- net hyl -
- phenyl spiro[ 4H chroneno[ 2, 3-c] pyrazol e-4(1
H) - 3' pht hal i de,
Exandplés 6f phittidlisé sl areadringthlavivletddctgne @] 3-bis@-dimethylaminophenyl)-6-dimethyl-

amingp Rl 3 P SRR S DB PUS: B e R nge-
3-yl)phthaid3d; _3)88313(1 -octyl-2-methylindol-3-yl)phthalide, 3-(4- dlethylamlnophenyl)
3'(1%%8'?%?%&@{13%{9?@%@3%]%% J(&Ig etr‘ﬁl\}:[legge%t%grﬂﬁg}{& meettrbﬁq Iphenyl-
spirop4 FBelhbSreha[Z(age]dj/rﬁEcBIBW(ﬁ-m)l-Wmﬁy| 3,6, B-tliyclimasitaryipbRpyb[fluorene-
9,3- p%ttha‘]egg] 3% ,6-tris dlethﬁa}\rgl%(o: slp%[ﬂgohrteﬂglgl3 -phthalide], 3,3-bis-
[2-(p-dimethylaminophenyl)-2-(p-methoxyphenyl)ethenyl-4,5,6,7-tetrabromophthalide,
3,3-bis-[2-(p-dimethylaminophenyl)-2-(p-methoxyphenyl)ethenyl-4,5,6,7-tetrachlorophthalide,
3,3-bis[1,1-bis(4-pyrrolidinophenyl)ethylene-2-yl]-4,5,6,7-tetrabromophthalide, 3,3-bis-
[1-(4-methoxyphenyl)-1-(4-pyrridinophenyl)ethylene-2-yl]-4,5,6,7-tetrachlorophthalide,
3-(4-diethylamino-2-ethoxyphenyl)-3-(1-ethyl-2-methylindol-3-yl)-4-azaphthalide, 3-(4-di-
ethylamino-2-ethoxyphenyl)-3-(1-octyl-2-methylindol-3-yl)-4-azaphthalide and 3-(4-cyclo-
hexylethylamino-2-methoxyphenyl)-3-(1-ethyl-2-methylindol-3-yl)-4-azaphthalide
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3,3-bis[1

, 1-bi s(4-pyrrolidi nophenyl)ethylene-2-yl]-4,5,6,7-tetr
wa@bkooaoggad hal i de, 3, 3-bi s- PCT/EP2007/050421

[ 1- (4- met hoxyphenyl ) - 1- (4- pyrri di nophenyl ) et hyl ene- 2-y

I]1-4,5,6,7-tetrachl oropht hal gde,

3-(4-di et hyl am no- 2- et hoxyphenyl ) -3-(1-ethyl -2-nethyli

ndol - 3-yl ) - 4-azapht hal i de, 3-(4-di et hyl am no-

The GyEoIRs SBTEE RARETRsohY Beyos KIownHrRart sexieple crvsta vile
lactoBe €dn ﬁ&@fdﬂﬁ&)ﬁﬁ}lﬁdﬁ;&tﬁt&éﬁ inGGI? 1,2347,467, ?r]d 3;1,3-|bis§1 -e]th)yl-i—methylindol-
- Met hox en -3-(1-et, - 2- Oet ol - 3- -4-aza
IR Get e FsRated POReshle OBl R by et hods T
known in the art, for exanple crystal violet |actone
X L M L
dieth?l:éﬁﬁk&f—?—d!ib@ﬁzﬁa‘ambﬂlht&dn,iCﬂdi@y[bn&ﬁﬁ?-ﬂlt@nzﬁammh@cSraﬁ,f3-diethyI-

. uor an r.e . . . . .
aming€gine LY k1 e BIEn N o -2/ p i b S38 RATGBAR, iy pmine-
6-chioas-T-astiayifiucian, Gidithythamor®migti-BenydfRistano &ldishyiamino-7-tert-
buty@@q‘%éﬁ#{;ﬁi?%%ﬁﬁrﬁé%%r %nﬁyz%gﬁﬁq?%r:;,;inlllgigt%gl’am?ﬁoqji-errgeqwlfﬁmrgn?_
3-diethythngih 53| Rditetmy/ituaeinh gldidtyasraimo-Betdbrefliytbars-gidutylamino-6-methyl-
quor@GDd,%chgwégiﬁnrﬁ%g%L%éjrﬁ{Wa&%,aﬁgigﬁhéslﬁpm-gt]aﬂzo[a]ﬂuoran, 3-diethylamino-
benz3fcifivetdty Baimatbylémire:6-athyl-7tandinafluoran, 3-diethylamino-6-methyl-
7-ani§r:1%|u§% n 4 bgﬁe}tﬁﬁééinc- -E@Mﬁt—%%ﬁirhjgt%%ghilino)fluoran, 3-diethylamino-
6-menytH7 € B hiyfluardmieth Pa Gitich yiiréy, | 3 dietiyiamino-6-methyl-7-(2-chloroanilino)-
quor%i,g;:—cﬁ%ﬁl%:a%mq?@-hé}t?@%%é%&‘oﬁ%&iﬁ’b)ﬂuoran, 3-diethylamino-6-methyl-
7-(2-guddry@1|iIg‘hﬁ)'ﬁqd_rama?tﬂetﬁyleimlir][cm‘-@fﬁeﬂm-aﬂp-do_ctylat?iIilno)fI_uorag, 3-diethylamino-

-.al er, am nNo; ReENz a or , - dl et l.annope ] .
7-(p-ay e lren e o RE PR i R TRty Pe SV A PR RGor A thylamino-
6-ethdxgitRyITydrdlirof serGn B tieiHytaminaBirhéthgif A-(Bomathylanilino)fluoran, 3-diethyl-
amin’%zg,@gtitriﬂlyql{?r{nngm?/@giliﬂg)tﬂngrlaﬁ,7 3-8%’thégr/_la%iHg-sq&lcﬁPolréa{nri]%)ogﬂlug%rnég-diethyl-
aminﬁ-mﬂl})ofolaﬁli_(na)fm(bs'ra‘nl B@iefmm;gérhiyéibémti:Hlderd)-ér’llilmlaﬁrafrl, 3-dibutylamino-

-diet hyl ami no-6- et hyl - 7-(2-chlLoroani | inp)-. fl uoran, .
omelifiy Wy PG 0 RV R i B el Ny -ibuy
amind-gdinethyl 7 -4archiorcanitied fydran,/3-(Bufylantn @8 méthyia)-(4-chisreanilino)-
or L S RO b AR 7.1
quorgﬂgﬂwﬂbEWT@)@an,Bzmenﬂgwmiﬂo-g@rmy@mylal_?hhiijrlnﬂI)Jf)l}aanB«’ﬂ!mutylamino-

- di et am n9-. 6: et hoxyet -/-ant |1 nof. ran : .
o-chip i SR G TGS e Y PR TR Sa, dfioutyiamino-
7-(2-Bnldicaniinaosran; 3-Fib(§dnind-7 y2-fooeahyhanidrand-dibeatyamino-
6-me§iyg-:7ge{rﬂE/ﬁlpgéﬁrarg}zc%ig%@%g%ﬁ%?@-%tr}ﬁg%@%?%&g%iIino)fluoran, 3-dipentyl-
aminB-ﬁ(f&iﬂuﬂr&ﬁbW@bﬁHiﬁ@ﬁlOﬂ;}r@r,73-am>bh1:ynmfi||f1¢}6¥oaﬁbro-7-anilinofluoran,

. 3-di but m no- 6-ne - 7-;ani | i pof L uoran .
a-dingnylalbsy chBros BB ) Pian: 3 Bobrol e HR AT e PrarP an
3-pip,eri&fld-i6hu|élylk/l_amamgﬁofﬁoll‘qm}; B—)%N-rietﬁﬂ;l‘d‘rbio@yl_alaﬁrild)iaqm)efhh/lﬂbaainmofluoran,

3- ng- 6- (- 4- or oan nQ) - uor an .
s-vhgi e R g R - S RE BR MRSV s R EMnermino)-
6-meBnyah7 unt b und ram -BENrethhiyN-héx (I 3mno -7 fantin ofeirvy, I3aiN-¢ th figy-toluidino)-
amino-6-methyl-7-anilinofluoran, 3-(N-ethyl-p-toluidino)amino-7-methylfluoran, 3-(N-ethyl-

N-isoamylamino)-6-methyl-7-anilinofluoran, 3-(N-ethyl-N-isoamylamino)-7-(2-chloroanilino)-
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fl uoran,
3-di butyl am no- 6- et hoxyet hyl - 7-ani | i nof | uor an,
W@2m7lo88194 anmi no- 6-chl oro-ani | i nofl uoran, PCT/EP2007/050421
3-di butyl am no- 6-net hyl - 7- (4- met hyl ani | i no) f | uor an,
3-di butyl am no- 7-(2-chloroantlino)fluoran,
3-di butyl am no- 7-(2-f| uor oani | i no) fl uoran,
3- di pent yl am no- rret hyl - 7-ani | i nof | uor an,

f'uoraiﬂl%':-@’é%wr@%%&fj oy -?*f'?rpf]ﬁ?rﬁv@]'h&raﬁﬁ?w(hﬁﬂ}#-fﬁ)dsﬁawd’rofurfUW'-

amingy- dmnx&l‘mtl-)ﬂ-aﬁﬁrmﬂu@'aﬁm gvem%umdbumémmoy -@methyl-7-anilinofluoran,

3 (N% & %@ﬁ%'”@)‘ﬁﬁéﬁig}ﬁ ;@?ﬂ% {Jtly{la{[ﬂ Z)b&\/ g?%%ropyl N-3-pentylamino)-
6- me%WFmﬁlindﬂma@, -AN-6ly - M-edoixl propflamdioRs methyl -7-anilinofluoran,

2- me%ﬁy(l |6-p_ {mé m)é h_y‘érﬁlﬁopﬁPe%yl?arpm gnlllnoﬂeorax 2- me no|x|y|6r-];9f(;; glme yl-
amlanIQédy+)ﬁmtri@y§thhaSﬂu©Wi nlw}oyéanmmgl@p{mwaa?mamHenwérhmo-

anlllr@fIH%r’taHy% Eibf;thg% ?4?18#4 {Pg¥ moprﬂenyl%amlnoanllmofluoran 2-phenyl-
6-medhy(-B/po- @t-dmdnyla/rmrﬁt@)hﬁhy?lmmﬂﬁéanﬂmaﬂmdram(ﬁ-ber&lyaﬂ-p -(p-phenylamino-

phengHérH@o%nl%legran7g mﬁ%ﬁ-ﬁaq qﬂm}pylammophenyl)ammoamlmoﬂuoran
3-dietny{dmineBhpy(p-tiethglatigh pheh @ yantido afilimetlinyrhi | 4dieauglamino-6-p-(p-dibutyl-

amin%@é%@@%&lﬁélgmi%gbupga_nr@éldi%,ﬁ-_dim%tﬁwq-%pimﬁ@gﬁpino)ani|ino]f|uoran.

3-(L/-ethyl-L/-isoanyl am no)-7-(2-chloroanilino)-fluor

The @JE]O'(@S- GRA REPATEL OY MATRASHEPYE- " et b 77 SxAmPlenb ety tagyno-7-di-
benzgla&ﬂr(dfbo@?h&-ldte:ﬂﬂylérfﬁ"lﬁbﬂh&éd‘mmfylﬂdowm Badiethg@amino-6-methyl-7-anilino-

- e anlil1.no . -
fluoran ?1‘5 gétﬁﬁhﬁ'arﬂ'ﬁo 0B @f‘%'ﬂwqt@'%'ﬂ'}@ﬁ'q%@%ﬁ‘q FHO?S pi5Pared as
descfibed |n US 5,166,350 A, 3-diethylamino-6-methyl-7-(3- methylanlllno)ﬂuoran can be

prepare% If’)% %l?ab'r/bﬁbfoogw %%ﬂ?%ﬁilg@nﬁw% 6- chlaolro-J7-an|9 ﬁju%rraz\inncan be

prepﬁreﬂ”@&h}éberlbeamm DEmf30843, ailpyrrollgilno -6-methyl-7-anilinofluoran and
3- plpﬁaélgﬂ 6- mgt¥|yl }' nlﬁrtlol?'l yarr)l R%eapmega?ga gé Ia‘esct:rn)&ézld_in7 U@Héé&é’]g’; 1I A,
3- (N-%{H]]El\hyéarﬁylaﬂ(np) d4m1mt1y|yl-annrmﬂwdsrenycbh aeiprepandd adddctibgdiin

GB Q;Qﬂzln%dﬁﬁed& ﬁ&ﬁy}&eg{ﬂl RII propyrl] mlng g%)el?hﬁ>§ gnllmofluoran can be prepared

as déscabddinGB 2nB% el 26- p- ( p- phenyl ami nophenyl ) anmi noani | in

of | uor an,

2-di et hyl am no- 6- p- ( p- di et hyl am nophenyl ) am noani |l i no
Exarfiple®oiienz8xgaiien\dre 2-phenyl-4-(4-diethylaminophenyl)-4- -(4-methoxyphenyl)-

6-me§1ﬁ-‘2§£%thglaﬁnr§og3 glf})gﬁl ﬁl)%n%gﬁﬂlgﬁélﬁ% g1 ppeop%pelz I n efzslcrlgedfjl in’
EP 021871828 1, iano Rlghengim-(4-diethylaminophenyl)-4-(4-methoxyphenyl)-8-methyl-

7-dinﬁétlﬁrﬁgrn%lo:é?i-g'er@oxg'zﬂgt hyl am nophenyl ) am noani | i nof | uor a

3’ di et hyl am no- 6- p- ( p- di et hyl am nophenyl ) am noani | i nof
An e&wﬂg&ﬁg%y%g%lﬂ%bsﬁgﬁmn dnet%ylg%ypdenesels(am pﬂ%%gleeﬂgon 4,2-quina-
zolméd|§H)]dis[N:NIftyéthﬁbe{;r(zéndam‘mthnaamnm)eansﬂd maq]rﬁéthmeane bis{Nenethyldi-

uor b tho known art, . :

phenygagtan 8N B R Yoo S AR PRSP & S Obserbed n
GB 13%48,@%hyl| am no-7-tert - butyl fl uoran,

3-di et hyl am no-6-nethyl -7-ani i nofI uoran and

3-di et hyl am no- 6- et hyl - 7- (2, 4-di met hyl ani I i no) f| uor an

and can be prepared as described in US 5,166, 350 A,

3-di et hyl am no- 6- et hyl - 7- (3- net hyl ani | i no) fl uoran can

be prepared as described in EP 0 546 577 A 1,

3-di et hyl am no-6-chl oro-7-ani |l inofl uoran can be
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prepared as described in DE 2130845,
3-pyrrolidino-6-nethyl-7-anilinofluoran and

W@207p88104i no- 6- net hyl - 7-ani | i nof | uoran can beP@I/EpRNBAS0421
as decribed in US 3,959,571 A
3-(L/-ethyl-L/-isoanyl am no)g6-nmet hyl - 7-anilinofl uoran
can be prepared as described in GB 2 002 801 A and
3-(L/-methyl -L/-propyl am no) - 6-nmet hyl -7-ani | i nofI uor an

Exar@i@n fe%igrowrgéggrfgﬁgg%ﬁérg hg‘%glro[EH-q?béznz%g?rag% 2-indoline], 1,3,3-tri-

meth&lspi?@[rmxdbhrsz 4-[8iHpapythem -bpphpRrRytine]4nd 4538 tdoetiphsiy2 -1 -benzo-
i met hyl am no- 3, 1- benzoxazi ne, which can be

. 6-1me | - 7-
th'Opkﬂ?aé'[éaE'iWOZl%&descri bed in EP 0 187 329 A 1, and
2- phenyl - 4- (4-di et hyI am nophenyl ) -4-(4- et hoxyphenyl ) -
An eg:%rg@te&ﬁ%;qagléﬁ% 158 ' niatoag/]lmg An e]'xatrJneprI]eZ 8?(aan2|oxnaezme is 3e/xb|£r%|methyl-
aminé)-40 bbﬂzdmbybﬁzmél nderenpless 4.tHiaghe By3, BhesdisrethyZmelbid)n
azol Fedl ¥ %L?bl s[ L/ ,L/-diethyl benzeneanm ne]. An

10-beizo riaryl methane is
bi s( L/ - met hyl di phenyl am ne) - 4-yl -

ST R

are
Morelprgfe?%lyf ftrﬁéﬁé&ﬁé&ﬁ%ﬁﬂ%&%ﬁhg actgp{er 8rn3 % bIS(p dlmeq[LyIam]nophenyI)-
6- dlnhdmiy]dam'meplﬁta[?deés%dldﬂﬁj@bkérhalelmbbl[tl:e trdflexané Cia@aPeétgascript® Blue
I-2RI;,: i3-bf3$ﬁ38pﬂyﬁ€-}nré¥wﬁﬁcég!%9§ pggf@P egggta(? ﬂg(ﬁ' xlargfple under the tradename
C|ba@EFPmtI]bﬁls‘ecyib1!®1IQec|iq NlaB ex amtm/llagﬁugaw (@&&ﬁ(ymﬂ)bmrﬁ/l) quoran as sold for

i s(di a enzo xazi ne.

exarHie {R1eE i PN RRO e e TGP REL i mo) -

10- benzoyl p_henot hi azi ne. Peferably, the col our forner
Prefesiuf dPa P PoT i 5 GUPPIRSE AEfoYeBt d P SPRPM ARG WateT ah organic
solvandGi [jue mbnanar-drinsikinred thereb IPadteradh eieydo)vent is water, an organic

6-di net hyl ami ngphtal i de as sold for exanpl e under the
SOIVecnlt%'é‘ﬁ(iHés%eB r) Pergascript(r) Blue I-2RN,

3, 3-bis(1-octyl - 2- nethylindol 3-yl)phthalide as sold
r e nder th dena Per ascriptfr

Exarlie §7RRRY SYVB A & o ROOR Lot RBNG SaPHORTTES PGP RS
C2_3-raﬁlle$ohﬁfofr@thaaéadl‘piemylﬁmtfeﬂdé feméthgicemamideCidadthylacetamide,

Pergascript(r nge | -Q. Preferabl t he
nmelEH SRR A oo BBy hatly ¢ Bty M RS s meves,
subshi@tesavier C, @ﬂk@(ygﬁkémplss)bf&/(em alkandld ﬂuirﬁletﬁmwrmlﬁarmi propanol
'SOpr8P?ﬂ;1°:< gutangrlsgbutanporl ege%-rb% an%l artlcp% a)llneoli]tExamvaas o“? a' Cq 4-alkoxy-
derivatives thereof are 2-ethoxyethanol and 1-methoxy-2-propanol. Examples of C,4-polyols
are glycol and glycerol. Examples of C;s-ketones are acetone and methyl ethyl ketone.
Examples of C4.s-ethers are dimethoxyethane, diisopropylethyl and tetrahydrofurane. An

example of a C,s-nitrile is acetonitrile.

More preferably, the solvent is organic solvent.
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solvent or m xtures thereof. Exanples of organic
solvents are C -i-4-al kanols, C2-4-polyols,

W@3006/08ab4 ones, C4_6-ethers, C2-3-nitriles, PCT/EP2007/050421
ni tromet hane, di net hyl sul f oxi de, di net hyl f or mam de,
di net hyl acet am de, L/-nethylgpyrolidone and sul fol ane,
whereby C -4-al kanol s and C2-4-polyols may be
substituted with d -4-al koxy. Exanples of C -

net hanol , et hanol

Ever ot Rt ML BN g1 SR Spuel S Pl B consisting
of CEXamgpors CQI payiﬂ‘s C3d6a{1dkcmé%ﬂ&ifﬂvebM@mti@ eh@dfmalﬁyleacetar?lde,
anol _an ne opan es o

whergbt ) SEKSTTR a0 62 gPYeD T e et R M G B

C3- 6- ketones are acetone and nethyl ethyl ketone.

Ex I f . 6- et t.h
L R S L

C2-3-nitrile is acetonitrile. Mre preferably, the
Prefeiahiae cPEPSHTGTgdi BreSaTV Rl P S86 aBPEcrs 4 Bfnpes binder.

group consi sting of Cc- -al kanol s, C2-4-polyols,
Exar@%ﬁ?éé%ﬁyg@%te zthcheénEt PA fl%;p mer§|E sg\{rﬁ%mlgmgrﬁ@nd hydrogenated
prod@&ls dhrepsdfy\omys poginebeargldxsivitivdsaterabt, bol@)leﬁﬁb aicqup@yogenated or
eroigaodint PPl AETY AR PUSRorspRRPaTE Ry ey Roamies. Folyesters

polyretpaess, tshlﬁjhedrﬁasbbﬁpogmﬁaﬁd mmu@npolmealm dEPiNgivies ersereof The
bi nders ar

[ bi . EX I f ! '

poly BRI SaR TR @ BT st pasie R PETgRf o At LR 4 aifture of iquid
mon@h@@@?&a std”tébl@;ﬁn]?tovrilﬁatd)rc}p@fum @eﬁ?fdf&délbdx%&lstéd&ﬁalyrréerlc binders

t eof . ol efins enated o [0)4
unoep LRl diandiaeispatry IR SR Ao el Ssh Svent

pol yam des, pol yesters, polyurethanes, sulfone- based
Acryhﬁpow%c)l 1368$r§§ﬁg$ g%lyr%tp%ggpn%gﬁgrglag%aﬁgodngde}%&l\éﬁrﬁ%lvogr?ertor ﬁom atleast one
acrylrmhofrm?lﬁér@nblan astond dtheredthbrsicallp@ingatotatédipatyraér duck @isc styrene

noners and a sligt%abl e E{:ot 0i nJ tiator that forns one

mon@perHQyQBQV%“?rg MOBPYRE? BRI nder LV

irradiation after coating. In this case, the nononers

crarb S PR SR Bl ABO e RO S RlaR e
(methaastonirie, @cs-skylcmetnaongateadctass bbgisimetinacglatee butyl
eSS G BB 5 B R e B By
(metiabg s s&haﬁmlﬁﬁiyoﬁleﬂfabwyldt@ an® BodtBdcetaxyethyl methacrylate
di(C1§4-am:T‘lEytl16?rr%(r:15 1 e-alky metr%ralcw%tésssutcnea\rs,eci?r];léth§lam|no?eﬁ1y Xcr?ln}e or’
diethylaminoethyl acrylate, amides formed from C,¢-alkylamines, substituted C4¢-alkyl-
amines such as 2-amino-2-methyl-1-propane sulfonic acid, ammonium salt, or di(C44-alkyl-

amino)C4e-alkylamines and (meth)acrylic acid and C4.4-alkyl halide adducts thereof.

Examples of styrene monomers are styrene, 4-methylstyrene and 4-vinylbiphenyl. Examples
of vinyl monomers are vinyl alcohol, vinyl chloride, vinylidene chloride, vinyl isobutyl ether
and vinyl acetate. Examples of olefin monomers are ethylene, propylene, butadiene and
isoprene and chlorinated or fluorinated derivatives thereof such as tetrafluroethylene.

Examples of maleic monomers are maleic acid, maleic anhydride and maleimide.
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(meth)acrylonitrile, G -6-alkyl (nmeth)acrylates such
as ethyl (nmeth)acrylate, butyl (neth)acrylate or hexyl
w@ ewviodscs yl at e, 2-et hyl hexyl (neth)acryl ate, PCT/EP2007/050421
substituted C _6-al kyl (nmeth)acrylates such as
gl yci dyl nethacryl ate and acgtoacet oxyet hyl
nmet hacryl ate, di (G -4-al kylam no)C . 6-alkyl
(et h) acryl at es such as di net hyl am noet hyl acrylate or

Exargclﬂet h glﬂog( rs ar & l at ﬁybmghggg/g]t%ﬂnerﬂollyél%umglﬁgﬁh%c‘srylate)
2- am no- 2 nmet hyI 1 propane sulfonl c acid, ammoni um

Styr%m§ gqu(%oolyg'é?ra?%rﬁﬁsd rgrrr]l% Igg%ﬁneﬁ, al K rlbegrrnnga%ﬁ%rt%nd at least one

vinyl inftdoaes . ol&rnaﬁahmerca‘nd&irymme nﬂmbﬁﬁErB(aﬁfp&sSdfxsfyeé'r%, polymers are

rene d vi nyl bi . | es of vin
styrefi RUIRRIESS SHRSHH O RATEBHG! SOrPhA gy iane e S A
styreaB le@iyicthe, protymHe staeheibipbk pbip@ersadid styroyé-natsd athig dride
Exangles of ol efin nonomers are ethyl ene, propyl ene,
COPORMN%4%i ene and i soprene and chlorinated or fluorinated

derivatives thereof such as tetrafl uroethyl ene.
are maleic acid

Viny T e TS GO TER g CSe gLt ST rrigast one
vinyl &ichopehr yhdat lexst ometdsidrmybrainggr o fchie Mphbimky. IExamples of vinyl

poly s v POl B oA SRR BIGRRG RV MR, batta SgHgrosed

polywmwybetmrmﬂeﬁethyﬂmyl athepma®y arydfidy copalyehers MEXaaTPids. of

dert RRONE o B Hony e eU APy L eTie) e et AP G potviny

alcoldl, alidcepleyn®dified Sdlyvigyn alcehdlang Beicorm-aiyilfied @ostiyyenehol.
bl ock polymers and styrene-nal ei c anhydri de
copol yners. Vinyl polyners are polyners forned from at

Pond)Ieﬁ&‘taré rpelywiei’e/iorrﬁé@ﬁmraNHasf 6rOEm)Iaﬁn hﬁﬁﬁl’hemﬁrdrﬁ BMbast one olefin
oner .and at e one gwgono

mon%ﬁ alelgxnéqpﬁmg m\nlqﬁ, pﬁ o ?ssarg,rpé)lyﬁgryﬁﬂen9?Iypropylene
polyttitddigriedend ipeprypylens-mbidwrhydidd yopolyheacet at e,
partially hydrol ysed polyvinyl acetate and met hyl
vi nyl ether-mal ei ¢ anhydri de copol yners. Exanpl es of
Aldel@lel pohinhare aird ﬂstﬂyraerfs fam&adCf&)“rbGt(lxéaMiedeMyQ@ movibmgt or polymer
d%Ilcohol |acet oacet % ol %vi nél al c?hol and/
and &;least PBR A'RY F?‘?”é’ %8( § V'ﬁ‘?f EOHGMORRC Polymerandior urea
mon@r'hllan' drqumynf?ﬂj EXegﬁt])clemdedlee alaohers a@?bryrcdltﬁﬁyﬁé, farfgral and
nmer r rom at ast one ol efin nmononer or
outyBP AT e 58 BESpl SRR = Fesn) S0 igsBre g b dfol. Ar
exanipi@opbadgal@hopie ppyhieli aieshon Exampleg el byilrfmﬁonomers are anlllne and

melagﬁrlp%%:}g%kgggm o r?ourrtléir(sjla?engregnt |urg’aog do 8 Xya%%%mnge An example of

an aldehyde polymer is ponvinyI butyral formed from butyral and polyvinylalcohol.

Epoxide polymers are polymers formed from at least one epoxide monomer and at least one
alcohol monomer and/or amine monomer. Examples of epoxide monomers are
epichlorhydrine and glycidol. Examples of alcohol monomers are phenol, cresol, resorcinol,
xylenol, bisphenol A and glycol. An example of epoxide polymer is phenoxy resin, which is

formed from epichlorihydrin and bisphenol A.
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Al dehyde polymers are polyners fornmed from at | east

one al dehyde nononer or polyner and at |east one
w@bwmakgdiosrononer or pol ynmer, am ne nonomer or POI/EPBN7/050421

and/ or urea nononer or polyner. Exanples of al dehyde

nononers are formal dehyde, fiyrfural and butyral.

Exanpl es of al cohol nononers are phenol, cresol,

resorci nol and xyl enol. An exanple of polyal cohol is

Poly SRS R b et R LRt abe S s "GRG 4B 201idk @roup or an

aminulraga\;]ellgdﬁl aléeleboﬁyrgi_o@b GM&irﬁlbaﬁ‘lagiganteAﬁor@K@dl f haging ftw@Bmino groups
e e 0 e .S VI Nn u ra or ne

and ST HRE aRBOKET Tty Pk R oreiisy PR e PR Auhdibner having an

amidp@rwme @aﬁr@ramaah fﬁgﬂma&tplé efaasﬂuamnj% |ep®<d|dm|rfmemr Egadples of

) east one coO non or

dicarBiufit 32bs 7 s 200 1ebTIIET 2R o aRn B A TE ggahatene-

dicargbytit doid. EXaraips eSpaifansitiendrel polyhardraethylane apibgmile, and
cresol, resorcinol, xylenol, bisphenol A and glycol.
PolycRRrlaclem) e of epoxi de pol ymer is phenoxy resin, which
is formed from epl chI ori hydrin and bi sphenol
fornmed from. at

A. Pol i d
Poly &R R Mt o 00 A AT p e ot Pl B o A g 5 @
carb®ar dgrovgy olfrarl it I@éstfdn@n‘h@iorhe&a&t/lng Meo APArOREgrolpy @ at st one
mon G oM B A n G el R e A i A kg gromer having a
hydr?@gﬁ@y@f@@g&rﬁoﬂﬁ@bob BCddisie aé’ij fgxaxmhrﬂe of a dlodis_éﬁghyme dlycol. An

, 0- 0l am nonexane. es o | C Xy Cl ar \
exanifs 5 & R Ger b AT oo 1 CoP BRI S & dlfBoxylc
acidslarlé-tﬂaphmmai aij’tﬁﬁﬂcfpafhrhﬂxyd:ld @nddl@napﬁﬂﬁd_ I@‘l_e@l&aﬂfogylic acid. An
m ar.e (0] examnmet ne | e na.

exanig USRI ETS RB ey SHE b M RE 86 BT 6 Reigr prg also
regatdedsd belbey topwyEteripalimtgs.an hydroxy as well as a

carboxy group or fromat |east one nonomer having two

hydr oxy groups and at |east one nononmer having two
Polymarrhaxyxregmyrmrsdorrraad fearh enleagrdmumudeaamamnbr@mﬁr aad at Ieast one

nmer__hayi drox as Il as .a carbo rou
polyd] BTGB Ton AR Hoi i TRTOB T £ RIS o ARGy RRAE s &re
hexaﬁdﬁetlﬂp@fépﬂ||eo¢yfanatenmnmiérdukiaWangteaadd&ﬂ;bltﬂmglnmtlﬁmm diiscocyanate.
caprol actone. Exanples of dicarboxylic acids are

terephthalic acid, isophthalic acid and
Exaniplds ﬁf@lﬁbh@b&s{mmﬁ@@mﬁ b@y@rglhdlfonéﬂp@%@th@iselfcﬂfe polyphenyl-

suttoBg pUidBb §ytele BN Reted TG P LFoRg 4 3cRioskteay sufone
and lephaner A..

Examples of natural polymers are starch, cellulose, gelatine, caesin and natural rubber.
Examples of derivatives are oxidised starch, starch-vinyl acetate graft copolymers,
hydroxyethyl cellulose, hydroxypropyl cellulose, methyl cellulose, ethyl cellulose,

carboxymethyl cellulose and acetyl cellulose.

The polymeric binders are known in the art and can be produced by known methods, e.g. by

polymerisation starting from suitable monomers.
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Pol yur et hane are polyners fornmed fromat |east one
di i socyanat e nononer and at | east one pol yol nononer
w@em/0881pol yanm ne nononer. Exanpl es of dii socyBCEHER2007/050421

nononers are hexamet hyl ene dii socyanate, toluene

di i si ocyanate and di phenyl mgphane dii scocyanate.

Exanpl es of sul fone-based polyners are

pol yaryl sul f one, pol yet hersul fone, polyphenylsulfone

and pol ysul f an Pol ys nmer for d fro
prefdiathy e FoUTst By s Salir kit B SRt e0 TdisobEers.
styreaé pn@tnémlvmod)cwrﬁérs an eieat/aﬁn/éﬁthee@jfj pxdlmamsg@ilﬁxrethenes and

caesi n _and tural rubb Exanpl es of derivatives are
natughbelygg

r(ﬁ‘aé‘f’ 5'Hat"’§t°'§?eéﬁ°w nyl acetate graft

copol yners, hydroxyethyl cel I ul ose, hydroxypropyl
ul ose

| | t hyl. |
MoreIS PSR i OTy BTG o Sead LB e S1q i Bagsting of acryic
polyrp@{systwrehé bbtaatee £opsIgmRO Biyrdna-rhiigicanhydiid cwpblylers, polyvinyl

alcorgqro CEd b 6%{; W%E%QS%@ﬁ8$@8I¥V|ﬁ%£8F rrFm;;altr? H@?/Pether-maleic
anhyﬁﬂdieyﬁiﬁ)“dllﬁnebs ehesoxty Sndifierios obglirfyl [lealﬁdl EadgfcadptyoBaifisd polgviny!
alcory Fetarsap PO Boreynd o R pB R P e ge PR A o

isoprapylernsainareid ambyd@bépdvmlﬁbrd@cﬁlj/ulraﬂlbn@Scellmeii@@felatlh@ro‘aesm oxidised
starcﬁ{ %%%E%M?g%t?tﬁﬁ% Xa(rjrpsoﬁy;,rr'?qrg ! hyg gl ce@ §%e§%régtl!;ﬁ rgeﬁurlloese, ethyl
celluldgé agirssgmetiyDtalIREs anﬂbyét?rt%ﬂmakeel c anhydride

copol yners, polyvinyl alcohol, polyvinyl acetate,

partially hydrol ysed polyvinyl acetate, nethyl vinyl
Evererhb@rpramhﬂjm tramﬂstysdﬁén&ebmamoé amreml,ic salyraex Josbphefdraisly, the

I t dified [ yvi nyl
poly BT ' PE G TROSPIRE ol yvi nyl al Gohel - and
silicon-nodified polyvinyl alcohol,
e e
com@dnenih- vi nyl acetate graft copol yners, hydroxyet hyl
cellul ose, nmethyl cellul ose, ethyl cellul ose,

car boxynet hyl cellul ose and acetyl cellul ose. Even
The mﬂtbnpr@jrwcabhys théthﬁa;pl@de yigrited inbthe deaturigsCoarrpoamby lchie be a char

f t.h
form g TR e TR St B g dT b fereMiis st ing on
compmsitibhe present invention can al so conprise additional
conponent s.

Examples of char forming compounds are carbohydrates such as monosaccharides,
disaccharides and polysaccharides, and derivatives thereof wherein the carbonyl group has

been reduced to a hydroxyl group, so-called sugar alcohols.

Examples of monosaccharides are glucose, mannose, galactose, arabinose, fructose, ribose,
erythrose and xylose. Examples of disaccharides are maltose, cellobiose, lactose and
saccharose. Examples of polysaccharides are cellulose, starch, gum arabic, dextrin and
cyclodextrin. Examples of sugar alcohols are meso-erythritol, sorbitol, mannitol and

pentaerythritol.
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The additi onal conponents that may be included in the

coating conposition can be a char form ng conpound or
w@2moengsanent suitable for i nproving the perforPemnER2007/050421

the conposition. Exanples of char form ng conpounds

are carbohydrates such as npmasacchari des,

di sacchari des and pol ysacchari des, and derivatives

t hereof wherein the carbonyl group has been reduced to

Pref%fe%yr[:g Eogr@@% lﬁﬁ)@gﬁ(gﬁ, %r%g%%dpaég&%r al ¢ (!;gl hgr&c?%g Meo?e preferred

char fgraig@sehouhts GteassRchdrboso ey gﬁﬁ()tbé‘d ase rr&ﬂﬂpbéjér&&ﬁahar forming
ExaHpI es ﬁf di sacchari des are naltose, cell obiose,
COMPYLP §53%GHY S8 cchar ose. Exanpl es of pol ysacchari des

are cellul ose, starch, gum arabic, dextrin and
cycl odextrin. Exanples of sugar al cohols are
Compersaniesiitablel fooimprewrdine @lerfomeantie tod theagathposition can absorb the

. ..pe tae thrito referre har form ng. .co unds ar
incid B H B Al ferater T e 0L o Ra ST bl Py ST BPEPPSe i as R
absoftsr @t 0y alﬁﬁm@glrﬁiﬁrrml? cﬁ@ﬁ(ﬁﬂWp@S of amtgtucgal aﬁh@ﬁ%nts'ﬁhet improve the

nost preferred char form ound i s saccharose. o
pertegane T E CaTPo et Slomas SR o a kB G en RleOk Sy odifiers,
Wettih@EQéTﬁﬂpﬁmldGsOﬂnﬁlamsWéHsbnﬁslwdItaiggad&ﬂﬂ'a@gmﬂ@areamdous

asf thls ener tothesste |1y or

subslr RS afdes’ oA MintiGel G sPlB oatitebhise . *Bxampl os

of other types of additional conponents that inprove

the performance of the conposition are pignents,

St abl V4 anti g
ExarBh PR s Bnefoe = AvRE! Tappneas o 4iEh Jar Gl % o
undefa@geaueswaanreecmi@l Imasibe@EstlaAc esamadided atldy/ ab:mrmfus:rz htydroxy-
4-mé leﬁate %)%ource of manufacture. Exanples of IR

é@ﬁ% o5 S N kyl ated triphenyl phosphorot hi onates,
for exanple as sold under the trade name C ba(r)
Irgalube(r) 2 11. An exanple of a UV absorber is

Pig%g%yc%5Waddé ?@rtetﬁgéxgé% ﬂRF&%%ﬂﬁeenpdrﬁﬂgﬁadsarﬁﬁ%aggd areas orasa
added for en anced contra betwe ged an
securitydg@&idrear eas or as a security feature. Exanples of

pi gmrents whi ch can be added for enhanced contrast

bet ween um nmaged and i naged area are titanium di oxide,

cal ci um car bonate, kaolin, calcined kaolin, alumnium
Examples of pigments which can be added for enhanced contrast between umimaged and

imaged area are titanium dioxide, calcium carbonate, kaolin, calcined kaolin, aluminium
hydroxide, talc, zinc oxide, amorphous silica, barium sulfate, polystyrene resin, urea-

formaldehyde resin, hollow plastic pigment and mixtures thereof.

Examples of pigments which can be added as a security feature are fluorescent pigments or

magnetic pigments.

Examples of rheology modifiers are xanthan gum, methylcellulose, hydroxypropyl methyl-
cellulose, or acrylic polymers such as sold under the tradenames Ciba® Rheovis® 112,
Ciba® Rheovis® 132 and Ciba® Rheovis® 152.

An example of a wetting agent is Ciba® Irgaclear® D, a sorbitol based clarifying agent,
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hydr oxi de, talc, zinc oxide, anorphous silica, barium

sul fate, polystyrene resin, ureafornal dehyde resin,
whedozossipd asti ¢ pi gment and m xtures thereof. BXERP106%050421

of pignments which can be added as a security feature

are fluorescent pignments or.qyagnetic pi gnents.

Exanpl es of rheology nodifiers are xanthan gum

nmet hyl cel | ul ose, hydroxypropyl nethylcell ul ose,

acrylic | yrrer r the tra
Exarg b3 ORI ACHS 4a Y Ot o P ﬁsﬁ'owthw
isoth@zbl&(ohb aRber?Btlhyﬂ Ggolhléz&ﬂnon‘gﬁ B@oaw{@4m vmcwagtlua@ @ eenbination of

acl ear a, sor se

2o anebdBie S50 S iR Rl g By 2 it
includéexa uﬁb&ﬁre&afﬂl%dlbfoend?fz 4ctm§/@homarlli(wbnd i@%&hﬁ@ut;@@ﬁ@rmduol and

me i ocheck(r , ic
et B e 2ot 5T DR OTSE308. i cyanobut ane

and 1, 2- ben2| sot hi azol i n- 3-one, Biochek(r)721M which

ture of ' 1, 2-di hrono-2 anobut ane

An extip SF3 siioRe SHPRTEoRat S5 P UPHA LT b asol (1) T

100, whi ch i ncl udes 2-(4-thiazol yl)-benzi m dazole. An
The R oy D Bl oot 6 O O Pt o Bl Gy be coated with
a Ianﬂmtﬁ@ﬁjiet bﬂdﬂ&r;ﬂfnt vamishl B $enmalefidiesitheoanmiddie b@eﬁ@r&hédverprmt
varnl\é\%{seﬁq?%ﬂte(g%‘.on glt ng%‘]er ogsqrg J Iover)a}\ . ﬂ\,%fq'g? |rr|1ﬂg|ng Iaser then the
Iaser\/s@hﬁltlﬁdﬂccba;i]lng ehe ot atage thl‘b@lbh ithe Idﬁﬁ%t@ Qiﬁ/ela\bmub damagihg or

th o e im aser .then the

mariEe F0ENeoAsp it REMHAES: TRt P Bih CeRD {igRP At does not
result mmoumtbhwﬂthe(j@jmgg befory thewhksigygreatigedtani nate. Al so

the lam nate or overprint varnish is ideally chosen

that it does not result in colouration of the coating
The &mﬁmsﬁuohrwmrmégantirrveamdmﬁn. comgise arnpesid, bmﬂereblytme 40%, more

e g5 NSRS BRS80S B el o oL bR n o

weightoof 96 toyal weingbsitiof. t he | atent activator based on the
wei ght of the total conposition. The conposition of
the present invention can conprise 0.1 to 50%
The ¢orapaitablof tHe gre$ent H)¥ntiorodam qohgiriee @bl ty> E@%L prefe 2B% AN b 40%,

nos referably 0.1 tq 5%D | gh b}our
mord Sp rebi4dda 20t IR PG e e THeN WD LRl former
basedive teowpiht bi tha tadl dohpopities.ent i nventi on can conpri se

10 to 95% preferably 20 to 95%
The composition of the present invention can comprise 10 to 95%, preferably 20 to 95%,
more preferably 50 to 95% and most preferably 70 to 90% by weight of the solvent based on

the weight of the total composition.

The composition of the present invention can comprise 1 to 80%, preferably 1 to 60%, more
preferably 1 to 40% and most preferably 1 to 20%, by weight of the polymeric binder based

on the weight of the total composition.

The composition of the present invention can comprise 0 to 30%, preferably 0 to 20%, more
preferably 0 to 10% and most preferably 0 to 5% by weight of additional components based

on the weight of the total composition.
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nore preferably 50 to 95% and nost preferably 70 to
90% by wei ght of the solvent based on the wei ght of

wo bm7ogtied conposition. The conposition of theP@I/EB®NT/050421
i nvention can conprise 1 to 80% preferably 1 to 60%
nore preferably 1 to 40% andsnmost preferably 1 to 20%
by wei ght of the polyneric binder based on the wei ght
of the total conposition. The conposition of the

rese i nyention . can conprise 0. to 30% referab
The Bagiaion dbl1 Bre A BN PT A o Sogte Bl b lts e
activator, 5)‘;]/0 tpySOR@'ﬁgWelghf[ loﬁtddlcblooﬂﬁfmé@?WBMS)yb@é@'d o@thfetdmﬂ/ent 1to
. t of .the total .conpositi e co i tion of th
0% i wibit O kb oRE Bk Ype 6 wERBho: st Gl HroBents, ai
basetlvd thaverht afcthé ¥A&l@womposiliot.p 50% by wei ght of the
colour fornmer, 10 to 95% by wei ght of the solvent, 1

to 80% by wei ght of the polyneric binder, and 0 to 30%
Prefdbsiblywethg bbmpésimﬂﬂbﬂth@ﬁ@bemomn@mb@n ca@lsist bas &4 @p bl eight of the

atentSsifidlor-blp S0 BV SERE PlVERTER 204h Syt wiotgror re
solven®, 1410%0Ry byveeght ofafe bﬂ?mbﬂé pintieddrd W?%ﬂg@/bg ;\é&%l?gﬁ??dg%onal

20
comithgMBo i beto o Yie sty By heuBiengestife nol vrer ¢
bi nder and 0 to 20% by wei ght of additional
oGRS bR 54 SRR G s v
of th@ﬁ@r‘;@?tl\mﬁwemg it®@D0Yey \gélglﬁltoﬂhegéglﬁjrﬁcﬁm%@%dm 9684 yhiveight of the
t he actiyv r .1 to 9
soivey oo ofl by B iohte 68 e Braorart o -t by et gt aspitiona

compaheddValbyasseigithe @leighhef the ltatamionpobitioaler and 0 to 10%

by wei ght of additional conponents, all based on the

wei ght of the total conposition. Mst preferably, the
Mostqoefeesbit, itf&fbdbrﬁpd’shlen f &@mésénmmﬁﬁﬁdhrba@afonglgmiﬁtb 506 byl weight of

t.0 Byb t t he activato 0 5%
the ISt vaor DBt b e fbe coB it B aor 1P Sk ST the
solvdrin,e1 13(209/8592 weibht @ftR@ﬂ/mleemeblgbér afd 0 toes5 % bly waigHt of additional
0 to, 5% ht of additional conponents,

d
comBAE LRSS YIS WeRGhET BF (AEOFRERIORomposi t1 on Al 56
part of the invention is a process for pr eparl ng the
Also Bga:réfﬁﬁl téé\f)qrf:]]tlgrf] ﬁgahgrog zﬁ{] Ergb%]r\l/r{ega %I%grg\ﬁgﬁ orbgll tg%srsessent invention
whchﬁ pl‘dﬁféﬁs c@ﬁ@fs‘éfsaﬂﬁklyg atIditenulroﬂ(zassarﬁbaiT‘pdSIDSre‘SrnﬁErxanrably the
ent activa ! our former. and a sol tt

proc%ﬁseqog}pélﬁ?§/m|X|ng a Iatent activator, a colour former and a so ve More preferably
the process comprises mixing a latent activator, a colour former, a solvent, a polymeric

binder, and optionally additional components.

Also part of the invention is a substrate coated with the coating composition of the present

invention.

The substrate can be a sheet or any other three dimensional object, it can be transparent or
opaque and it can have an even or uneven surface. An example of a substrate having an
uneven surface is a filled paper bag, such as a paper bag of cement. The substrate can be
made from paper, cardboard, metal, wood, textiles, glass, ceramics and/or polymers. The

substrate can also be a pharmaceutical tablet or foodstuff. Examples of polymers are
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the process conprises mxing a |atent activator, a

colour forner, a solvent, a polyneric binder, and
wo@pio7ossbd y addi ti onal conponents. Al so part OPCT/BR2007/050421

invention is a substrate coated with the coating

conposition of the present _iqgventi on. The substrate

can be a sheet or any other three dinensional object,

it can be transparent or opaque and it can have an

n or rface, An e of a bst
poly G CaP A IO PSP et 4o PelProRYERe. Biayielg ggntatec
olyp&sp;aermapenyeﬂnagsmfoné qmyWnyl a'malcﬁslm;ids@r%ndﬁbﬂlyb@refdereferably,
textiles gl ass

db ,
thesUéﬁ§ﬂ$apeﬁ%ﬁF%£pﬁggrﬁﬂpgeagﬁﬁp Eﬁfrate can al so be a

pharnaceutlcal tabl et or foodstuff. Exanples of

ners arepol yet hyl ene terephthal ate, | ow -
The @I ?StSyOfﬁrbef 9(%tIH§|UéH%,y CBB?%'Pngeéﬂ'ége ‘Efl Oai(Foa QCSQ um. Preferably, it is
in th@Fdngeto@ﬁ %&5@9%9&/@@/&%@%@9{ i t*ﬂ@frargsé §faNg 208 Yy, Widdy !
chl ori de pol yester and pol ystyrene eferably, the
prefesaiy titrigirethe sanaedd 1fted@P paper, car dboard or pol yner.
The thickness of the coating usually chosen is in the
range of 0.1 to 1000 nm Preferably, it is in the
Anotherrageedifof the rreS0 inventidiis @ ppesfssfertirgparing & epaited supstrate, which
(o) )
comérgﬁggneo{te%oﬁ éobaﬁgga%st é(/v t@ Erﬁ{alsp s}fro oﬁ‘ hHeSprlragébsnté Eﬁ/entlon
invention is a process for preparlng a coated
The sﬂ‘fgﬁgtreactaﬁ be\'@%I Feta Witt'hE c§ﬁ1 odi h@n ﬁtﬁ@ﬁ%fseﬁtqﬁ\'}én%gn @y using a
strate Mﬁt the conp tron of
standai¢ epatingrapplitation @b§v¢fata@a¢>ah0¢aéerc&mtl@ailow rokatioh@pplication, spray
0 e qhy n A
=pp SR b R A ibalors oBf R Elch AR ki Ibication, blace
appliagtjsini at aol| anpllcat@mafhe)opralptpﬁltlomlatan@iso perplied plhesabsteate by
varloéyﬁlﬁtjir@ rﬂ?ﬂégstclg%dﬁ% ﬁllgégregﬁgl'lhﬁ:@{ P%@ure%rfnhﬁ@@fﬂsg%ﬂnﬂﬂg and
flexoapipting é\ftth© aubsTiate is papers thel eamppsitionice alse bgmppliedintte size press
orﬁ%ﬁfwé#&ﬁf&ﬁﬁ@ %%w%%kh%@s printing nethods such as silk
screen print £ P gravure printing, offset printing and
flexo printing. If the substrate is paper, the

The g%@ﬁé“ag%g&nﬁ&"%éﬁ é&efd’i‘%%@glghd;t %gﬂé@%ér‘ élSva%&?e%p%’rature The

aper e coat
elevajethigosieratore ie mabsecfmseedo ayaidl inesgenfplneation befrse @npowre to the
eeg)l/evatedtenperature The el evated tenperature is

deal | y chosen to avoid image formati on before

exposure to the energy.

Also part of the invention is a process for preparing a marked substrate, which comprises the
steps of i) coating a substrate with the composition of the present invention, and ii} exposing
those parts of the coated substrate, where a marking is intended, to energy in order to

generate a marking.

The energy can be heat or any other energy, which yields a marking when applied to the
substrate coated with the composition of the present invention. Examples of such energy are

UV, IR, visible or microwave irradiation.

The energy can be applied to the coated substrate in any suitable way, for example heat can

be applied by using a thermal printer, and UV, visible and IR irradiation can be applied by
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Al so part of the invention is a process for preparing

a marked substrate, which conprises the steps of i)
wa@oarissggoa substrate with the conposition of tPEI/EP2007/050421

present invention, and ii) exposing those parts of the

coated substrate, where a marking is intended, to

energy in order to generate a marking. The energy can

be heat or any other energy, which yields a nmarking

. Wh appljed to the substrate_coated w he
using B NePRP TR HET BB 1 IRCRES B (Sl BPas. BYAR fneodym-
yttriueR&luginuai garist) 1dsBrs atidSIRdegniedduiot Iz3srve | rradi ation.
The energy can be applied to the coated substrate in
any suitable way, for exanple heat can be applied by
Prefatablipgtha ehbeyn@IR pradition., Mamdorélérably, Shdbmergn b IRRrradiation having a

i rradiation can appl,j usi a W, visible.or IR .
waveidii i Beo B corofe e R o itk Basp ot aferBreRly; yikendioy is IR
irradi@ﬁ@r@@&ﬂé&fﬁteﬂi bylna CHl)zulﬁisdngbf} @NdfbhleltGi Idg@‘ﬁ.ﬂf/l&st&)&éfe}é%l;g, I;he energy is IR
._.sem coduct qr rs. Preferably, e is
imac B G5 by D Beerrevigig eV ol FoB . 5

i rradiation having a wavel ength in the range of 780 to
R G SLE P 5P LS Wi S B B optcate

and trasen to bbstffipieaf ©rgepkiate tHeainRiges @Y ekamplR whératheatavefength of the

ener a by a | aser vi.n wavel ength of 10' 600, .
R 13 SBB08 am 3™ v uarREr phfée ok Behe o Toingn e, OGS yicaly
0.5 td 4 Ve, Seethd lihes siskeidas tiprally By0 tohdoapmhiscat i on and chosen

to be sufficient to generate the image, for exanple,

when the wavel ength of the IR laser is 10' 600 nm and

Yet driothed agpaet of thefinviehtiorl 8 sies mba@M substthtd SwIth istdbeaiver above
is typically 0.5 to 4 W and the Iine speed is
Proc§SPpi cal ly 300 to 1000 nm's. Yet another aspect of the
invention is the marked substrate, which is obtained
by .above pr.ocess. The coatin onposition o e :
The g8 AP P RY BT ahe ESefiE endon Reae deaftBef st fapsmprent nigh
contriabigdvlaesd hakjes ©0hoydedret 1B REA S caf bapnpddesi wigthut thealse of heavy
an be produced w thout the use of heavy netals.
me&%&anples Exanple 1: 5.0 g (0.05 mol) cycl ohexanol and
11.2 g (0.1 nol) 1, 4-diazabicyclo[2.2.2]octane are
Exa aﬂged to 50 mM . ethyl acetate. This solution is cool ed
n ice bath and 14.3 g (0. 075

Example 1: 5.0 g (0.05 mol) cyclohexanol and 11.2 g (0.1 mol) 1,4-diazabicyclo[2.2.2]octane
are added to 50 mL ethyl acetate. This solution is cooled in an ice bath and 14.3 g (0.075
mol) tosyl chloride in 30 ml ethyl acetate is added drop-wise over 15 minutes. The ice bath is
removed and the mixture is allowed to stir at room temperature for 4 days. After this time the
solid precipitate is filtered and washed. The ethyl acetate filtrate and washings are then
combined and washed successively with 10% HCI, saturated ag NaHCO; and brine. The
ethyl acetate is then evaporated and the resulting oil is purified by column chromatography to

yield 11.5 g (90%) of cyclohexyl-p-toluenesulfonate.

Example 2: 5.7 g (0.05 mol) 2-methylcyclohexanol and 11.2 g (0.1 mol) 1,4-
diazabicyclo[2.2.2]octane are added to 50 mL ethyl acetate. This solution is cooled in an ice

bath and 14.3 g (0.075 mol) tosyl chloride in 30 mL ethyl acetate is added drop-wise over 20



10

15

20

25

30

nmol) tosyl chloride in 30 mMl ethyl acetate is added

drop-wi se over 15 mnutes. The ice bath is renoved and
wo bm7ossdure is allowed to stir at room t enper BEUER20DD050421

4 days. After this time the solid precipitate is

filtered and washed. The ethgl. acetate filtrate and

washi ngs are then conbi ned and washed successively

with 10% HCl, saturated ag NaHC g 3 and brine. The

minufés! thie RE & g BatairancEite Bbtsar fmed & 3l & o eangiature for

days( ﬂﬁ%@tgi@ftinfe?ﬂhb gblﬁk?ﬁd?ﬂétg :islfﬁmérfdmaér%d. Fb@étﬂbl%c%tatéfil?rate and
. no - e CyCl ohexano al .

wastihds el omtdidtEan wsoen a0 W 1k fis? siligedBuNarco,

and &iry Thaetilypdcatatd I thes eVafdratsd itsyisldal2etly (95%a)ofi2eetdgiciiciohexyl-
tland 14.392 (0.075 nol) tosyl chloride in 30 m. ethyl
p-tolygnesalfonates aqded drop-wi se over 20mi nutes. The ice
bath is renmoved and the m xture is allowed to stir at

Exarffed (BB o plthonldl3hE 192 Bl mohe eRgroE S dloctane
are dddbd tcﬂ&@nﬂruﬂhw@sétbregahia@elutib\em drbgltéggﬂﬂ gg/ icshttwasd e4l3 g (0.075

i | ith . t d. )
mol) S5 Fordbdn S0 Rk QR ACRRE s SO RE R Eh s et To M- Thgicp bath s
remoié;é:d ang tr(eg{a%?ur@fs éibgﬂéti Ety’sttrl)at Pc&lmeléfhﬁbrat:;l@ fdgm??yd. fpmaag]% time the
) al O . . -men an . .
solid giettate, S e s YeisB5s BB Ahaae e G ae s gy i en
comistih %tyeiarl1r c&W@éf&Ué&ugE{éﬁs&eFOﬁitﬂi ( (B/Fl H(B,Lsamgt%d aiq msaHCniD§@ncbtﬁtrilé. The
an . . X ride n . e
ety 3gieds s théh &zmarated Bl d 375 P24 o Moot Do Rvissiiihpte.
is renoved and the m xture is allowed to stir at room
t t f 4 d Af t t hi i th lid
Examy S8 075 Blalods B0 T e¥Bhesnsdipberh a2 4 102t f acet at o
diazéﬂidybfoﬁﬂ.@ZbenwﬂbW tarze mme{mymﬁmt g@.e'mi?gﬁluﬁmsihegbled in an ice
I ve % . at ur.ate ) and,
path 31§ 352 GHE! Ll by Eaa g 1 28 PP aia ik SIS o fbisg over 15
mins1Thevicg batisrerabvereariditiie nixttiel isi eineedd tb atiedteoomxampéatude for 4
days iy s Jimenaak woepis MBI Ere i dstPl tidaly it hu ivate ang
Wasﬁgfhgshai'é M%jdnzaim&ﬁ(s Iﬁd%ondl'\gdashelﬁ @Uf&ds@i:ﬂelh/ﬁvimm_@l"/@lddl,ms?glf‘ar;tibd aq NaHCO;
at h_an . o : i dejn ,
and igHel A8 S1rf DB dte AR ettt vin 2o K Maohor Marlv-ee

toluehaslifonater enoved and the mixture is allowed to stir at
roomtenperature for 4 days. After this tinme the solid
precipitate is filtered and washed. The ethyl acetate

Exanhplé 5r 488y @025was héthd 8-hadrexylchitdhegmetarbselia it dvgs § €0.05 mol) 1,4-

dianglfc%/%%ffi.ﬂsolcyan\gatrg a&c?e%’ tEGIS’mEg lyj/ra?cte?a%.a&isl\lgolu ion is cooled in an ice
bath and 7.15 g (0.0375 mol) tosyl chloride in 20 ml ethyl acetate is added dropwise over 15
mins. The ice bath is removed and the mixture is allowed to stir at room temperature for 4
days. After this time the solid precipitate is filtered and washed. The ethyl acetate filtrate and
washings are then combined and washed successively with 10% HCI, saturated aq NaHCO;
and brine. The ethyl acetate is then evaporated to yield 7.0 g (90%) of menthyl-p-toluene-

sulfonate.

Example 6: 4.3 g (0.025 mol) 2,2-dimethyl-1-propanol and 5.6 g (0.05 mol) 1,4-

diazabicyclo[2.2.2]octane are added to 25 mL ethyl acetate. This solution is cooled in an ice
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and brine. The ethyl acetate is then evaporated to

yield 20.2 g (95% of nenthyl-ptol uenesul fonate.
wax@mpssaob: 4.3 g (0.025 nol) ethyl PCT/EP2007/050421

Ahydr oxycycl ohexanecar boxyl ate and 5.6 g (0.05 nol)

1, 4- di azabicycl o[ 2.2. 2] octare are added to 25 ml .

ethyl acetate. This solution is cooled in an ice bath

and 7.15 g (0.0375 nol) tosyl chloride in 20 m ethyl

bath 356 7 e o R Bo ARl e W20 i e A2stabls ppo SphRise over 15

minst Elﬁ@i@é@btﬂle rébvedl dhaytie m%fttn%rls aiovied torser 4theomaémnPerature for 4

aays A B isine salchEeTele B el Sihinsed. ThebinEieelet firvate anc
wasrsmgswsme\nedoynuwad\aritﬂ%sﬂ@u sub@aisuilvaly edthai N8BS tuadtdd ag NaHCO;

brine The ethyl acetate is en _evaporated to yield
and Gins” e 889 Sstotr s ihRy Frapa St e Bt 8ida Bl orenthe o
tolueAesulfignétd, 025 nol ) 2, 2-di net hyl - 1- propanol and 5.6 ¢

(0.05 nmol) 1, 4- diazabicyclo[2.2.2]octane are added to

25 m. ethyl acetate. This solution is cooled in an

Exanhsle BaCiiclatiakyZp-iduehes OipRdie (M0 p) prepytedcds]destritdiim e%}nple 1is
ver 15 mns

, .. ethyl tate .is . added W
stivefi aigpne (€5 Fl o TR h O P e e e oG e
Iactoﬁé §o¢IDfﬂST bxdmpsie ab m@@ Bférgésdﬁ)é@ BIuf LZRN, t(hi0sg)f T ricttey|
filtere a
met a5 A0 P4 bt ngttar hE o ena el S e edihi iy ketone
(17.61@)31nl$§1_c:§sjmg$66’ipm§trl]o’rll isithdn elpﬂﬂfed'lﬁi/ta cdating l@ér&ﬁ]tct&ﬂglN?Jdﬁqr, Boated
an ri . e e e 1S 1en eva e .0 \
pane] Bpdeihdens (i aate MR T bresriieer JRBHEY chio at ambient
tempexainel @ d Tmagyl iR YO faded ww@mgtrphom em{ pdwer00.g)to 4 W,

ciam B BERES F267 0% 907 1t oot & 00Zlhd Felggboe mark

foll owi ng order: cryst aI vi ol et |act one soI d for

Exa )ﬁ %ICW%P& mp%tppera'gpgr%é)%%%@)sq%ﬁ in examp &7, exceppthat the

tosylateb)adiromw@g\)&irémydoam@wmea@nﬁexa&pﬁe 2)s @ed. et hyl
et hyl ketone (17.6 g). The coating conposition is then

applied by a coating bar onto plain paper, coated

Exanpsl Or Aebatiy aoipogltiend preparettaBaleatrbeliim exdraplé G exc@pt that the
[ at _anmbjent tenperature

t |
tosyI§ 33 el D Rep Ao entpsebeS M pafina fseioaho. am
power: 0.5 to 4 W dianeter of |aser beam 0.35 mm
| 300 to0..1000 a bl
Exarigi@ §0°R 8G8ting Eofe- P BoaRd b etdref ufariniia d Exbent that the

tosylalied @idoheld 1i0g)exermpedad degxibepin édaaipld he lsedyl at ed

al cohol ( 1 .0 g) prepared as described in exanple 2

is used. Exanple 9: A coating conposition is prepared
Exanasle déSA codtig dompaxision iscprépared ag dbsdrinad iri éd&ample 7, except that the

tosylated alcohol (1.0 g) prepared as described in example 5 is used.

Example 12: A coating composition is prepared as described in example 7, except the

tosylated alcohol (1.0 g) prepared as described in example 6 is used.

Example 13: The tosylated alcohol (1.0 g) prepared as described in example 5 is stirred in
acetone (8.6 g) To this mixture is added in the following order: Ciba® Pergascript® Red |-6B
(0.25 g), poly(methyl methacrylate) (3.4 g), 2-hydroxy-4-methoxybenzophenone (0.6 g) and
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15

tosyl ated alcohol ( 1 .0 g) prepared as described in
exanple 3 is used. Exanple 10: A coating conposition

wo soopoggaed ed as described in exanple 7, exceptPt¢haP200T1€50421
tosyl ated alcohol ( 1 .0 g) prepared as described in
exanple 4 is used. Exanple _bh._. A coating conposition
is prepared as described in exanple 7, except that the
tosyl ated alcohol ( 1 .0 g) prepared as described in

le 5 i Ex le 12 . t
metr LR e Tt B eroalle FormGasipis F8h iR Radtng bar onto
plaintpapgt, @batdd @lap@hﬂIpo(yeﬂnyle(ae@érephtaalateefdmas fcﬂ‘&ﬁ@éd)ablﬁd ldyer of 120

xamhpl e u ted al ohI
um, PR gtk St etes HRLBTAOB Ao snpre ey aSugify gt nm
powdrn0.8¢e 4 ONadidrBeter of lader Helns OrB5Xhm[ khd ﬁoe@d.d’ﬂlﬂ) ton 00D @ m/s) to yield
ol lowing order: C ba(r) Pergascript(r) Red I-6B (0.25
a re({;'i"arkpol y(nmethyl nmethacrylate) (3.4 g),
2- hydr oxy- 4- net hoxybenzophenone (0.6 g) andnet hyl

R RE AR TN TR T ML

acetdr6I6 g))rrqomlsyﬁtdmyé i%rs@db@rreuabmlamtgeorﬂéd muttam Perga3cipt® Orange I-

o 038 RISl bl T 4, S oAbk SRS Ao o

and fpetgrethyl kbtdne (47.8\g). dﬂh@rﬁbb&lﬁg Qim;bmm‘n |s§)&1@mapﬁhe’iﬁbmoatmg bar

plainseiier, PBSted pabarihs POV RN BErapbRle fimdo fgfes cotigs laveg of 120
um, @‘fed@%@rmlélﬁﬁbmrﬁeramwmar@gbs usingrar@d, Ibﬁbr&@éV@ﬂ&gtlﬁ:&.(ﬁOO nm,

) mxture i s adde n the fo aqrder: :
powdh .40 § et g F et eemalige e s el S0taobiainp) o veld
an ommpbaciyl ate) (3.4 g), 2-hydroxy- 4 met hoxybenzophenone

(0.6 g) and nethyl ethyl ketone (17.6 g). The coati ng
conposition is then applied by a coating bar plain
paper, coated paper or polyethylene terephthalate film
to forma coating layer of 120 mm dried at ambi ent
tenperature and i naged using a CO2 | aser (wavel engt h:
10600 nm power: 0.5 to 4 W dianeter of |aser beam
0.35 mm Iline speed: 300 to 1000 mm's) to yield an
orange mark.Clains | . A conposition conprising a

| atent activator and a colour forner. 2. The
conposition of claim1, wherein the |atent activator
is either an acid derivative or a salt of an acid and
an am ne. 3. The conposition of any of clains 1 to 2,
wherein the colour forner is selected fromthe
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group consi sting of phthalides, fluorans,
triaryl met hanes, benzoxazi nes, quinazolines,
W@ piorogsinans, qui nones, thiazines and oxazi nesPEIEP2007/050421
m xtures thereof. 4. The conposition of any of clains
1 to 3, wherein the conpositijan al so conprises a
solvent. 5. The conposition of any of clains 1 to 4,
wherein the conposition also conprises a polyneric
cl bi nder. 6. A process for preparing the conposition of
a”@%y of claims 1 to 5, which conprises the step of
n1X|ng mxing a latent activator and a col our fornmer.
1A A %ubstrate co tedt ¢ htthe coa}in& conposi tion of
8‘?{9%? 100 GQMHEISiP Aaisn %'Vi\%?%‘é%gg P B¥'eparing a
coated substrate, which conprises the step of coating
2. 1% SRR S ebr %R TR Pl S0l Bl f pab Bt or s
of anvdticCincCanpminges the steps of i) coating a substrate
with the conposition of any of clains 1 to 5, and ii)

exposi ng those parts of the coated substrate, where a

3. Thasedokipagitibs of aiyestdesims t Qo en\?h@?émi the gbld%fotrﬁe@@ eﬁe&be frdm the
pocess of ¢ m erejn t
aroug g o of S aitsnf i iy GeBiaRe e et PSier s i Tggoiines,
spiropftany, gindnes anidzifie € BeMNaxXEirdsramdimikiuess. théredf. A mar ked
substrate, which is obtained by the process of any of
claims 8 to 10.
4. The composition of any of claims 1 to 3, wherein the composition also comprises a

solvent.

5. The composition of any of claims 1 to 4, wherein the composition also comprises a

polymeric binder.

6. A process for preparing the composition of any of claims 1 to 5, which comprises the step

of mixing mixing a latent activator and a colour former.
7. A substrate coated with the coating composition of any of claims 1 to 5.

8. A process for preparing a coated substrate, which comprises the step of coating a

substrate with the composition of any of claims 1 to 5.
9. A process for preparing a marked substrate, which comprises the steps of i) coating a
substrate with the composition of any of claims 1 to 5, and ii} exposing those parts of the

coated substrate, where a marking is intended, to energy in order to generate a marking.

10. The process of claim 9, wherein the energy is selected from the group consisting of UV,

IR, visible and microwave irradiation.

11. A marked substrate, which is obtained by the process of any of claims 8 to 10.



