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exists to improve the properties of such systems.

It has now been found that the inventive laser marking method gives excellent results and is
applicable on various materials.

The present invention relates to a method of coloring a polymeric material, wherein a
polymeric material containing

a) a latent acid,

b) a colour former and

c) optionally further ingredients

is irradiated with UV-light.

If a laser emits the UV-light, usually a clear cut mark is obtained. A clear cut mark means
that the polymeric material is coloured at only those areas which have been irradiated with
UV-light. The latent acid absorbs the energy of the UV-light and is transformed into the
corresponding acid, which in turn reacts with the colour former, which itself turns into a
coloured material.

As latent acids compounds are suitable which are not acids per se and contain a proton,
which can be split off by irradiation.

Preferred latent acids are of formula



-2RAH RHOAC- RL(1) R31 R5 Rwhereinring A can contain one or
nore hetero atons and/or can contain an anelated ring, R, is hydrogen,

al kyl, prwbexabisg2 C, - C20- al kyl , al kenyl, preferably C2- C2ecalirenydips aryl ,
pref erably phenyl or phenyl which is substituted one to three tines with
C -C4al kyl, or C,- C4al koxy, R2, R3, R4. and RS independently of each other
are hydrogen or a functional substituent, and R stands for C, -C6al kyl,
-Z,-Q, or -Z2-Q2, wherein Z, is a single bond, S, NHor 0, and Q is a
heterocyclic ring systemhaving from5 to 9 ring atons selected fromC, S,
O and N, with at |east 2, preferawa’a | east 3, nore preferably at |east
4 carbon atons in the ring s em rably Q stands for norpholine,
pyridi ne, which nay be substit nelto three tines mnth C, - C4al kyl or
hydr oxy, nercapt obenzoxaggl gphenzt fi azol e, wherein Z2 stands
for C, -C4al kyl ene, which can b titjuted by G, - C4a|k ) or @, wherein
@B stands for phenyl which cdty’be|substlituted one to three tines with

C -Cal kyl, hydroxy, C5-C8cycloalky! gpd/or a heterocyclic ring system
havi ng from5 to 9 ring atons selécted fromC, S, 0 and N, with at |east
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C-atomin a-position to can be split off by irradiation. Suitable rings A
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R stands for C,;-Cgalkyl, -Z1-Q4, or —Z>-Qa,

wherein Z, is a single bond, S, NH or O, and Q; is a heterocyclic ring system having from 5

to 9 ring atoms selected from C, S, O and N, with at least 2, preferably at least 3, more
preferably at least 4 carbon atoms in the ring system, preferably Q, stands for morpholine,
pyridine, which may be substituted one to three times with C;-Cjalkyl or hydroxy,
mercaptobenzoxazole, mercaptobenzthiazole,

and wherein Z, stands for C;-C,alkylene, which can be substituted by C;-C,alkyl or Q,
wherein Q3 stands for phenyl which can be substituted one to three times with C,-C,alkyl,
hydroxy, Cs-Cgcycloalkyl and/or a heterocyclic ring system having from 5 to 9 ring atoms
selected from C, S, O and N, with at least 2, preferably at least 3, more preferably at least 4
carbon atoms in the ring system, and Q, stands for phenyl which can be substituted one to
three times with C,-C,alkyl, hydroxy, Cs-Cgcycloalkyl and/or a heterocyclic ring system
having from 5 to 9 ring atoms selected from C, S, O and N, with at least 2, preferably at least
3, more preferably at least 4 carbon atoms in the ring system, with the proviso that the
hydrogen atom at the C-atom in a-position to R can be split off by irradiation.

Suitable rings A are e.g. phenyl, naphthyl, pyridyl and quinolinyl, phenyl and pyridy! are
especially preferred.

Preferably, Z, stands for —-CH_-, -CH,-CH;-, -CH,-CHMe-, -CH,-CHQ;-, in which Q3 stands
for 4-hydroxy-3-i-propyl-6-methylphenyl, 4-hydroxy-3-tert.-butyl-6-methylphenyl, or 4-
hydroxy-3-cyclohexyl-6-methylphenyl and Q, stands for phenyl or 4-hydroxy-3-i-propyl-6-



especially preferred. Preferably, Z2 stands for -CH2-, -CH2-CH2-,

- CH2- CHMe-, -CH2-CH®3-, in which @B stands for

4- hydr oxyw®-m2/1prsepy| - 6- net hyl phenyl , PCT/EP02/06105
4- hydr oxy-3-tert.-butyl-6-nmethyl phenyl, or 4-

hydr oxy- 3- cycl ohexyl - 6- et hyl phenyl angd. @ stands for phenyl or

4- hydr oxy-3-i-propyl -6 WO 02/ 101462 PCT/ EP02/ 06105 - 3 nethyl phenyl,
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least 2, preferably at least 3, more preferably at least 4 carbon atoms in the ring system,

preferably Rg stands for morpholine. In a preferred embodiment of this invention R,, R, R,
and Rs are preferably independently of each other hydrogen, C,-Cag-alkyl or C,-Cap-alkenyl
or substituted phenyl wherein hydroxy and Z,:-R; being the substituents. Especially preferred
compounds of formula (1) are those wherein R; and R; are independently of each other C;-
Cs-alkyl and R4 and R;s are each hydrogen.

Halogen means fluoro, chloro, bromo, or iodo, preferably chioro.

Heterocyclic residue or heterocyclic ring system having at least 2, preferably at least 3, more
preferably at least 4 carbon atoms means e.g. an optionally substituted monocyclic or
bicycliclic heterocyclic residue such as pyrrolidino, piperidino, morpholino, benzthiazole,
1,2,4-triazole, imidazole, pyrazole, tetrazole, thiazolin-2-thione, imidazolin-2-thione, N-
methyl-imidazolon-2-thione and 5-(3-phenyl-1,3,4-thia-diazol-2(3H)-thione), 2-pyridine, 4-
pyridine, 3-pyridazine, 2-pyrimidine, 2-thiazole, 2-thioazoline, 3-(1,2,4-triazole) and 5-(2-
mercapto-1,3,4-thiadiazole), naphthyridine, purine and pteridine residues, benzimiazole,
benzotriazole, benzoxazolin-2-thione, 2-benzoxazole, mercaptobenzoxazol,
mercaptobenzthiazol and quinolinyl.



preferably at |east 4 carbon atons nmeans e.g. an optionally substituted
nmonocyclic or bicycliclic heterocyclic residue such as pyrrolidino,

pi peri di mep oanopbol i no, benzthiazole, 1,2,4-triazole, i mpdampPorocipyrazol e,
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2-pyridine, 4- pyridine, 3-pyridazine, 2-pyrimdine, 2-thiazole,
2-thioazoline, 3-(1,2,4-triazole) and 5-(2- nercapto-1, 3, 4-thiadi azol e),

napht hyri di ne urin nd, pt.eri dj [ e REenzi m I . triazole,
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C -C4-al kox. an rooxy. |In.preferred. co. upds o or a. t he residue
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C, - C20- alvsyituene aarcaddronmiHelyrbup edrisisting of C,-Cs-pikgipgi-C,-atkox aad hydrokys o- |
tert.-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl, n-decyl,
n-undecyl, n-dodecyl, n-tridecyl, n-tetradecyl, n- pentadecyl, n-hexadecyl,
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such as nethyl, ethyl, n-, i-propyl, n-, sec.-, iso-, tert.-butyl,
n- pent yIPQSIt}?DHgmb AO%Rptyl , n-octyl, particularly preferred C, -C6-al kyl
such as nethyl, ethyl, n-, i-propyl, n-, sec.-,

C,-Cx-alkyl means e.g. methyl, ethyl, n-, i-propyl, n-, sec.-, iso-, tert.-butyl, n-pentyl, n-hexyl,
n-heptyl, n-octyl, n-nonyl, n-decyl, n-undecyl, n-dodecyl, n-tridecyl, n-tetradecyl, n-
pentadecyl, n-hexadecyl, n-heptadecyl, n-octadecyl, n-nonadecyl, n-eicosyl, preferably C,-
Cg-alkyl such as methyl, ethyl, n-, i-propyl, n-, sec.-, iso-, tert.-butyl, n-pentyl, n-hexyl, n-
heptyl, n-octyl, particularly preferred C,-Cg-alkyl such as methyl, ethyl, n-, i-propyl, n-, sec.-,
iso-, tert.-butyl, n-pentyl, n-hexyl, especially preferred C,-C,-alkyl such as methyl, ethyl, n-, i-

propyl, n-, sec.-, iso-, tert.-butyl.

Cs-Ce-cycloalkyl stands for cyclopentyl, cyclohexyl, cycloheptyl, or cyclooctyl, preferably
cyclohexyl.

C,-Cy-alkenyl stands for e.g. ethenyl, n-, i-propenyl, n-, sec.-, iso-, tert.-butenyl, n-pentenyl,
n-hexenyl, n-heptenyl, n-octenyl, n-nonenyl, n-deceny!, n-undecenyl, n-dodecenyl, n-
tridecenyl, n-tetradecenyl, n-pentadecenyl, n-hexadecenyl, n-heptadecenyl, n-octadecenyl,
n-nonadecenyl, n-eicosenyl, preferably C,-Cg-alkyl such as ethenyl, n-, i-propenyl, n-, sec.-,
iso-, tert.-butenyl, n-pentenyl, n-hexenyl.



iso-, tert.-butyl, n-pentyl, n-hexyl, especially preferred C, -C4-al kyl such
as nethyl, ethyl, n-, i- propyl, n-, sec.-, iso-, tert.-butyl.

C5- C8- cycwoalizkyi46st ands for cycl opentyl, cycl ohexyl, cycl caamprpb/p6ios

cycl ooctyl, preferably cyclohexyl. C2-C20-al kenyl stands for e.g. ethenyl,
n-, i-propenyl, n-, sec.-, iso-, tert.5butenyl, n-pentenyl, n-hexenyl,

n- heptenyl, n-octenyl, n-nonenyl, n-decenyl, n-undecenyl, n-dodecenyl, n-
tridecenyl, n-tetradecenyl, n-pentadecenyl, n-hexadecenyl, n-heptadecenyl,
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uten n- pe nyl ,
n- hexengéntond2kdy1462 PCT/ EP02/ 06105 - 5 C, -C6-al koxy stands for e.qg.
nmet hoxy, ethoxy, n-, i-propoxy, n-, sec.-, iso-, tert.-butoxy, n- pentoxy,

n- hexoxy. Preferred polyneric material according to the present invention
cont ai nBreferteait priymexiti rdatefial fooomiirigao (He) prebent @iventidrecantais #\latent phidrof|l  or
pyri dyl ﬁa (jl)s r@/%ir ogen, R2 and R3 are independently of each ot her
C,-C4-ai°@\’, IR R5 are each hydrogen and R is a heterocyclic residue
whi ch i thebingd\ is pheing o€pliRidyr oup via a nitrogen, oxygen or sulfur atom or
is a chgllk 13 which is unsubstituted or substituted. Preferred polyneric
mat er i aﬁ" (p 8r |ﬂ'g to the present invention contains a |latent acid of
f or mul aR{ 4nd Rheareandependemtlyaf eAch stheh@n@l-atkyl, pyri dyl, R, is hydrogen. R2
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R is a heterocyclic residue which is bond to the CHR,-group via a nitrogen, oxygen or sulfur

atom or is a C,-Cg-alkyl which is unsubstituted or substituted.

Preferred polymeric material according to the present invention contains a latent acid of
formula (1) wherein

the ring A is phenyl or pyridyl,

R, is hydrogen.

R, and R; are independently of each other C-C,-alkyl,

R, and Rs are each hydrogen and

R is a heterocyclic residue, which is bond via a nitrogen, oxygen or sulfur atom or is a C,-Cs-
alkyl, which is unsubstituted or substituted.

Especially preferred compounds of formula (1) are the following compounds:
OH
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Ris a heterocyclic residue, which is bond via a nitrogen,
whi ch is unsubstituted or substituted.

atom or

is a C -0C6- alkyl,

oxygen or sul fur
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OH (8 SSN Lg- (99 HOSYyS N\ OH(10) OH(C'o (11) N MN_~j ~N\
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OH HO | \wb i2/10H6t 14) OH The conpounds of formula (1) aredvEprwyoanos can be
made in a manner known per se, e. g. the conpound (2) according to GB
2,120, 243 and conpounds (7) and (8) as7described in EP-A-330 613.
Polymeric material useable for the present invention is preferably
synthetic organic polynmeric material, especially material comonly used
for electronic applications.
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In particular the followi ng polyners are preferred: 1. Polyners of
nonool efi ns and di ol efins, for exanple pol ypropyl ene, polyisobutyl ene, po-
| ybut - 1 -woe2/1paby - 4- met hyl pent -1 -ene, pol yvi nyl cycl ohexaaa/EPpoobsipsopr ene
or pol ybut adi ene, as well as polyners of cycloolefins, for instance of
cycl opentene or norbornene, polyethylegnpe (which optionally can be
crosslinked), for exanple high density pol yethyl ene (HDPE), high density
and hi gh nol ecul ar wei ght pol yet hyl ene (HDPE-HMA, high density and

ul trahi gh nol ecul ar wei ght pol yet hyl ene (HDPE-UHWY, nedi um density

pol yet hyl ene (MDPE), |ow demsi ' Y (LDPE), |inear |ow density
pol yet hyl ene (LLDPE), (VLDPE ol yol efins, i.e. the polyners
of nonool efins exenplified i s pragr aph, prefe- rably

pol yet hyl ene and pol ypropyl enke by di fjerent, and
especially by the follow ng, nethf radi cal pol risation (normally
under high pressure and at el evated ature). WO 02/101462

PCT/ EPO2/ 06105 - 9 b) catal ytic pol
normal Iy contains one or nore than e netal of groups IVb, Vb, VIb or

VIIl of the Periodic Table. These netals usually have one or nore than one
| i gand, typically oxides, halides, alcoholates, esters, ethers, am nes,

al kyl s, al kenyls and/or aryl®° p 3 " it- or a-coordinated.
These netal conpl exes may be in or fixed on substrates,
typically on activated S i m((14)) chlori de, alunina
or silicon oxide. These pr insoluble in the

pol ynmeri sati on medi um The by thenselves in the

pol ynmeri sation or further activato 2 used, typically netal alKkyls,
metal hydrides, netal alkyl halides, | et al kyl oxi des or netal

al kyl oxanes, said netals being el emeft's roups la, Ila and/or Illa of
the Periodic Table. The activators may be nodified conveniently with
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are us u%lelc%mtp%lq@ 92) %@i:&rhin@% GH 2755545 and compounds (7) and (8) as described in
EP-A-330 613.
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an be used

Polymeric material useable for the present invention is preferably synthetic organic polymeric

material, especially material commonly used for electronic applications.

in particular the following polymers are preferred:

1. Polymers of monoolefins and diolefins, for example polypropylene, polyisobutylene, po-
lybut-1-ene, poly-4-methylpent-1-ene, polyvinylcyclohexane, polyisoprene or polybutadiene,
as well as polymers of cycloolefins, for instance of cyclopentene or norbornene, polyethylene
(which optionally can be crosslinked), for example high density polyethylene (HDPE), high
density and high molecular weight polyethylene (HDPE-HMW), high density and ultrahigh
molecular weight polyethylene (HDPE-UHMW), medium density polyethylene (MDPE), low
density polyethylene (LDPE), linear low density polyethylene (LLDPE), (VLDPE) and
(ULDPE).

Polyolefins, i.e. the polymers of monoolefins exemplified in the preceding paragraph, prefe-
rably polyethylene and polypropylene, can be prepared by different, and especially by the

following, methods:

a) radical polymerisation (normally under high pressure and at elevated temperature).



Ol Indiana, Ziegler (-Natta), TNZ (DuPont), netallocene or single site
catalysts (SSC). 2. Mxtures of the polyners nentioned under 1), for
exanpl e nwetanesiénf pol ypropyl ene with polyi sobutyl ene, pamEPonpsibEne Wt h
pol yet hyl ene (for exanple PP/HDPE, PP/LDPE) and m xtures of different
types of polyethylene (for exanple LDR§/ HDPE). 3. Copol ynmers of nonool efins
and diolefins with each other or with other vinyl nononers, for exanple

et hyl ene/ propyl ene copol yners, linear |ow density pol yethylene (LLDPE) and
m xtures thereof with | ow density pol yethyl ene (LDPE), propylene/but-I-ene
copol yners, propyl ene/isobutyl ene copol yners, ethylene/but-|l -ene
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2. Mixtures of the polymers mentioned under 1), for example mixtures of polypropylene with
polyisobutylene, polypropylene with polyethylene (for example PP/HDPE, PP/LDPE) and
mixtures of different types of polyethylene (for example' LDPE/HDPE).

3. Copolymers of monoolefins and diolefins with each other or with other vinyl monomers,
for example ethylene/propylene copolymers, linear low density polyethylene (LLDPE) and
mixtures thereof with low density polyethylene (LDPE), propylene/but-1-ene copolymers,
propylene/isobutylene copolymers, ethylene/but-1-ene copolymers, ethylene/hexene copo-
lymers, ethylene/methylpentene copolymers, ethylene/heptene copolymers, ethylene/octene
copolymers, ethylene/vinylcyclohexane copolymers, ethylene/cycloolefin copolymers (e.g.
ethylene/norbornene like COC), ethylene/1-olefins copolymers, where the 1-olefin is gene-
rated in-situ; propylene/butadiene copolymers, isobutylene/isoprene copolymers, ethylene/vi-
nylcyclohexene copolymers, ethylene/alkyl acrylate copolymers, ethylene/alkyl methacrylate
copolymers, ethylene/vinyl acetate copolymers or ethylene/acrylic acid copolymers and their
salts (ionomers) as well as terpolymers of ethylene with propylene and a diene such as
hexadiene, dicyclopentadiene or ethylidene-norbornene; and mixtures of such copolymers
with one another and with polymers mentioned in 1) above, for example polypropylene/ethy-
lene-propylene copolymers, LDPE/ethylene-vinyl acetate copolymers (EVA), LDPE/ethylene-



tactic, isotactic, hem-isotactic or atactic; where atactic polyners are
preferred. Stereoblock polyners are also included. 5. Polystyrene,

pol y( p- mewbykavmeene) , pol y(a-net hyl styrene). 6. Aromati c Paarmppobein®r s and
copol ynmers derived fromvinyl aromatic nononers including styrene,
a-met hyl styrene, all isonmers of vinyl.{@luene, especially p-vinyltol uene,
all isonmers of ethyl styrene, propyl styrene, vinyl biphenyl, vinyl
napht hal ene, and vinyl anthracene, and m xtures thereof. Hormopol ynmers and

copol yners. may hav re jotacti | sotactic,
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mal ei m des, vinyl acetate and vinyl chloride or acryl I c derivatives and
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of high inpact strength of styrene copo- |yners and anot her pol yner, for
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t er pol ymer; Fﬁpémsrs of styrene such as sty rene/@ %gdl ene‘sty-

rene, siaghe d%‘?t?%t@phéﬁ%is? RE ataghig; r"\@Wé‘? atentis BRIWNBIS 3P AiefeYe geopfoc

styrenebgy,lﬂg}sed}gla[yoquudé@ne/styrene 6b. Hydrogenated aromatic polymers
derived from hydrogenation of polyners nentioned under 6.), especially

i ncl udi ng pol ycycl ohexyl et hyl ene (PCHE) prepared by hydrogenating atactic

pol yst y&ep Bt pbigemb@iste ¥heiyigyrehehexane (PVCH). WO 02/ 101462
PCT/ EPO2/ 06 Ogl ‘i 9@6 ﬁwgdp@gﬁa@é aronyatlyc g’& ynmers derived from
hydr ogenati on of polynmers nentioned under 6a.). Honopol yners and

copol y MBI s\, ot HRo N Ss BB RBP SRR doril et i Vitg1 RO hihbiners iheIOdiAG -
styrene, a-methylstyrene, all isomers of vinyl toluene, especially p-vinyltoluene, all isomers of
ethyl styrene, propyl styrene, vinyl biphenyl, vinyl naphthalene, and vinyl anthracene, and
mixtures thereof. Homopolymers and copolymers may have any stereostructure including
syndiotactic, isotactic, hemi-isotactic or atactic; where atactic polymers are preferred. Ste-

reoblock polymers are also included.

6a. Copolymers including aforementioned vinyl aromatic monomers and comonomers selec-
ted from ethylene, propylene, dienes, nitriles, acids, maleic anhydrides, maleimides, vinyl
acetate and vinyl chloride or acrylic derivatives and mixtures thereof, for example styrene/bu-
tadiene, styrene/acrylonitrile, styrene/ethylene (interpolymers), styrene/alkyl methacrylate,
styrene/butadiene/alkyl acrylate, styrene/butadiene/alkyl methacrylate, styrene/maleic anhy-
dride, styrene/acrylonitrile/methyl acrylate; mixtures of high impact strength of styrene copo-
lymers and another polymer, for example a polyacrylate, a diene polymer or an ethylene/pro-
pylene/diene terpolymer; and block copolymers of styrene such as styrene/butadiene/sty-
rene, styrene/isoprene/styrene, styrene/ethylene/butylene/styrene or styrene/ethylene/propy-

lene/styrene.

6b. Hydrogenated aromatic polymers derived from hydrogenation of polymers mentioned
under 6.), especially including polycyclohexylethylene (PCHE) prepared by hydrogenating
atactic polystyrene, often referred to as polyvinylcyclohexane (PVCH).



tic, hem-isotactic or atactic; where atactic polyners are preferred.
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acrylate/butadiene copolymers, as well as mixtures thereof with the copolymers listed under

8), for example the copolymer mixtures known as ABS, MBS, ASA or AES polymers.

8. Halogen-containing polymers such as polychloroprene, chlorinated rubbers, chlorinated
and brominated copolymer of isobutylene-isoprene (halobutyl rubber), chlorinated or sulfo-
chlorinated polyethylene, copolymers of ethylene and chlorinated ethylene, epichiorohydrin
homo- and copolymers, especially polymers of halogen-containing vinyl compounds, for
example polyvinyl chloride, polyvinylidene chloride, polyvinyl fluoride, polyvinylidene fluoride,
as well as copolymers thereof such as vinyl chloride/vinylidene chloride, vinyl chloride/vinyl
acetate or vinylidene chloride/viny! acetate copolymers.

9. Polymers derived from o,B-unsaturated acids and derivatives thereof such as polyacry-
lates and polymethacrylates; polymethyl methacrylates, polyacrylamides and polyacryloni-
triles, impact-modified with butyl acrylate.

10. Copolymers of the monomers mentioned under 9) with each other or with other unsatu-
rated monomers, for example acrylonitrile/ butadiene copolymers, acrylonitrile/alky! acrylate



lonitrile/ alkyl methacryl ate/butadi ene terpolyners. 11. Polyners derived
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pol yal Iyl phthal ate or polyallyl nelanioe; as well as their copol yners
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14. Polyphenylene oxides and sulfides, and mixtures of polyphenylene oxides with styrene
polymers or polyamides.

15. Polyurethanes derived from hydroxyl-terminated polyethers, polyesters or polybutadi-
enes on the one hand and aliphatic or aromatic polyisocyanates on the other, as well as
precursors thereof.

16. Polyamides and copolyamides derived from diamines and dicarboxylic acids and/or from
aminocarboxylic acids or the corresponding lactams, for example polyamide 4, polyamide 6,
polyamide 6/6, 6/10, 6/9, 6/12, 4/6, 12/12, polyamide 11, polyamide 12, aromatic polyamides
starting from m-xylene diamine and adipic acid; polyamides prepared from
hexamethylenediamine and isophthalic or/and terephthalic acid and with or without an ela-
stomer as modifier, for example poly-2,4,4,-trimethylhexamethylene terephthalamide or poly-
m-phenylene isophthalamide; and also block copolymers of the aforementioned polyamides
with polyolefins, olefin copolymers, ionomers or chemically bonded or grafted elastomers; or
with polyethers, e.g. with polyethylene glycol, polypropylene glycol or polytetramethylene
glycol; as well as polyamides or copolyamides modified with EPDM or ABS; and polyamides
condensed during processing (RIM polyamide systems).



- 13 17. Pol yureas, polyimdes, polyamide-imides, polyetherimds,

pol yesterim ds, polyhydantoins and pol ybenzi m dazol es. 18. Pol yesters
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22. Crosslinked polyners derived from al dehydes on the one hand and
phenol s, ureas and nelam nes on the other hand, such as

phenol / f&r palyetréry dierivasirora dicarsexylicoacias ahelhdicle andlor §omdydratycarboxylic acids

mel am ne/ f or mal dehyde resins. 23. i and non- | al r esi 24.
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der i vedpdiyatners udisf alsaipeifetiens yhadifesl, wifrogolyearbophiesepBs.acry- | ates, urethane
acrylates or polyester acrylates. 26. Al kyd resins, polyester resins and
acrylate resins crosslinked with nelam ne resins, urea resins,

I socyangd.eBolytfibenatesiamd pslyesper cartmaieanat es or epoxy resins. 27.

Crossl i nked epoxy resins derived fromaliphatic, cycloaliphatic,

het erocyclic or aromatic glycidyl conpounds, e.g. products of diglycidyl

et hers 9. Pb?pﬁ@ﬂgL A and bi sphenol F, which WO 02/101462 PCT/ EP02/ 06105 -

14 are crosslinked with customary hardeners such as anhydri des or am nes,
with or wthout

21. Polysulfones, polyether sulfones and polyether ketones.

22. Crosslinked polymers derived from aldehydes on the one hand and phenols, ureas and
“melamines on the other hand, such as phenol/formaldehyde resins, urea/formaldehyde re-
sins and melamine/formaldehyde resins.

23. Drying and non-drying alkyd resins.
24. Unsaturated polyester resins derived from copolyesters of saturated and unsaturated
dicarboxylic acids with polyhydric alcohols and vinyl compounds as crosslinking agents, and

also halogen-containing modifications thereof of low flammability.

25. Crosslinkable acrylic resins derived from substituted acrylates, for example epoxy acry-
lates, urethane acrylates or polyester acrylates.

26. Alkyd resins, polyester resins and acrylate resins crosslinked with melamine resins, urea
resins, isocyanates, isocyanurates, polyisocyanates or epoxy resins.

27. Crosslinked epoxy resins derived from aliphatic, cycloaliphatic, heterocyclic or aromatic
glycidyl compounds, e.g. products of diglycidyl ethers of bisphenol A and bisphenol F, which



accelerators. 28. Natural polyners such as cellul ose, rubber, gelatin and
chem cally nodi fi ed honol ogous derivatives thereof, for exanple cellul ose
acet at es, woal2lioai46se propi onates and cel | ul ose butyrates, parr/RPoo&ies | ul ose
ethers such as nethyl cellulose; as well as rosins and their derivatives.
29. Blends of the aforenentioned pol yqars (pol ybl ends), for exanple

PP/ EPDM Pol y- am de/ EPDM or ABS, PVC/ EVA, PVC ABS, PVC MBS, PC/ ABS,

PBTP/ ABS, PC/ ASA, PC PBT, PVC/ CPE, PVC acryl ates, POMt hernopl astic PUR,
PC/ t her nopl ast.ic PUR, POM acrylate POV NBS., PPQO H PS, . PPQ PA 6. n
copol yrféf s°,’°§5h?'ﬁﬂjﬁ'§’ Buplepary b%{/d%s %%%@mg" > PeIESY WH’F %"@‘é@%‘& ly
pr ef er redelefatérsgani ¢ polyneric material nade of SAN (copol yner nmade of
styrene and acrylonitrile), PP (polypropylene), PE (polyethylene), PVC
(pol yvinyl chl oride), PET (polyethyleneterephthalate), PET-G

(gl ycol 28, rmstufal pelyiErs) suchMyhse(wiodey ratibley, | gettin and chemizhlly modifiedhameldgous
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st yr enegutirtfeddiop M) celldib¥Eethighs Bech as DREhyl ¢dDBfosé; asvwitings rosinzobyeitheit ene) ,
HDPE (high density pol yethylene) and polycarbonate, nost preferably

pol ycarH8NaY%eS- The pol ymeric nmaterial can also be a mixture of two or nore
di fferent polyners. The col our form ng conpounds are, for exanple,

tri phenyl net hapes, | aci ones,. benzpxazi nes,. Spj.{opyrans or rapl
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; I goraﬂpcl)wadﬂw@%hwmmwefpmms; PROYPAr g.fe: and fc_bpolg/mel];sl, PA/HDPE, PA/PP,
- di et am no- 6- -7-(3- uor onet hyl ani | i no uor an,
3-di et héﬁf&m&@% Qrﬁég/?kméé'oani lino) fluoran,
3-di et hyl am no- 6-net hyl -7-(4- chloroanilino) fluoran,
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et hy | - SRS B The OTRSIC PONTERTi natetich A4 AR P o et SRR e Aoy
f 1 uor anandBadhIBhitiNé)arPPolypropylene), PE (polyethylene), PVC (polyvinylchloride), PET
(polyethyleneterephthalate), PET-G (glycole-modified PET), PMMA (polymethylmethacrylate)

and related polyacrylics, PS (polystyrene), ASA (copolymer made of acrylonitrile, styrene,
acrylate), PA (polyamide), ABS (copolymer made of acrylonitrile, styrene, butadiene), LLDPE
(linear LDPE), LDPE (low density polyethylene), HDPE (high density polyethylene) and
polycarbonate, most preferably polycarbonate. The polymeric material can also be a mixture

of two or more different polymers.

The colour forming compounds are, for example, triphenylmethanes, lactones,

benzoxazines, spiropyrans or preferably fluorans or phthalides.

Suitable colour formers include but are not limited to; 3-dibutylamino-7-dibenzylaminofluoran,
3-diethylamino-6-methylfluoran, 3-dimethylamino-6-methyl-7-anilinofluoran, 3-diethylamino-
6-methyl-7-anilinofluoran, 3-diethylamino-6-methyl-7-(2,4-dimethylanilino) fluoran, 3-
diethylamino-6-methyl-7-chlorofluoran, 3-diethylamino-6-methyl-7-(3-trifluoromethylanilino)
fluoran, 3-diethylamino-6-methyl-7-(2-chloroanilino) fluoran, 3-diethylamino-6-methyl-7-(4-
chloroanilino) fluoran, 3-diethylamino-6-methyl-7-(2-fluoroanilino) fluoran, 3-diethylamino-6-
methyl-7-(4-n-octylanilino) fluoran, 3-diethylamino7-(4-n-octylanilino) fluoran, 3-diethylamino-
7-(4-n-octylamino) fluoran, 3-diethylamino-6-methyl-7-(dibenzylamino) fluoran, 3-
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isoamylamino)-6-methyl-7-anilinofluoran, 3-(N-isopropyl-N-3-pentylamino)-6-methyl-7-
anilinofluoran, 3-(N-ethyl-N-ethoxypropylamino)-6-methyl-7-anilinofiuoran, 3-
cyclohexylamino-6-chlorofluoran, 2-methyl-6-p-(p-dimethylaminophenyl)aminoanilinofluoran,
2-methoxy-6-p-(p-dimethylaminophenyl)aminoanilinofluoran, 2-chloro-3-methyl-6-p-(p-
phenylaminophenyl)aminoanilinofluoran, 2-diethylamino-6-p-(p-dimethylaminophenyl)-
aminoanilinofluoran, 2-phenyl-6-methyl--6-p-(p-phenylaminophenyl)aminoanilinofluoran, 2-
benzyl-6-p-(p-phenylaminophenyl)aminoanilinofluoran, 3-methyl-6-p-(p-dimethylamino-
phenyl)aminoanilinofluoran, 3-diethylamino-6-p-(p-diethylaminophenyl)aminoanilinofluoran,
3-diethylamino-6-p-(p-dibutylaminophenyl)aminoanilinofluoran, 2,4-dimethyl-6-[(4-
dimethylamino)anilino] fluoran, 3,6,6'-tris(dimethylamino)spiro[fluorene-9,3’-phthalide], 3,6,6'-
tris(diethylamino)spiro[fluorene-9,3"-phthalide], 3,3-bis(p-dimethylaminophenyl)-6-
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[1-methylethylidene)bis(4, T-phenyleneoxy-4,2-quina ol|ned|yl)]b|s[N N-diethylbenzenamine],
bis(N-methyldiphenylamine)-4-yl-(N-butylcarbazole)-3-yl-methane, 3-methyl-6-p-(p-

dimethylaminophenyl)aminoanilinofluoran, 3-diethylamino-6-p-(p-diethylamino-
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phenyl)aminoanilinofluoran, 3-diethylamino-6-p-(p-dibutylaminophenyl)aminoanilinofluoran,
2,4-dimethyl-6-[(4-dimethylamino)anilino] fluoran, 3,6,6'-tris(dimethylamino)spiro[fluorene-
9,3-phthalide], 3,6,6'-tris(diethylamino)spiro[fluorene-9,3"-phthalide], 3,3-bis(p-
dimethylaminophenyl)-6-dimethylaminophthalide, 3,3-bis(p-dimethylaminophenyl)phthalide,
2-diethylamino-6-p-(p-dimethylaminophenyl)aminoanilinofluoran, 3-dibutylamino-6-methyl-7-
(N-formyimethylamino)-fluoran, 2-methyl-6-p-(p-dimethylaminophenyl)aminoanilinofluoran, 2-
methoxy-6-p-(p-dimethylaminophenyl)aminoanilinofluoran, 3-(N-ethyl-N-ethoxypropylamino)-
6-methyl-7-anilinofluoran, 3-(N-ethyl-N-tetrahydrofurfurylamino)-6-methyl-7-anilinofluoran, 3-
(N-ethyl-N-isobutylamino)-6-methyl-7-anilinofluoran, 3-(N-methyl-N-propylamino)-6-methyl-7-



m et hyl indol e-3-yl)-4-azaphthalide,
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The ratio of latent acid to colour former can e.g. be in the range of 0.1 to 10 parts of colour
former per part of latent acid. It is preferred that this weight ratio is about 0.1 to 1.

The polymeric material, the colour former and the latent acid usually form a homogenous
mixture. For specific applications, however, compositions can be made in which the latent
acid and the colour former are enriched in a part of the polymeric material, e.g. in the

surface areas.

The methods for incorporating the colour former and the latent acid into the polymeric
material are in principle known. ltis e. g. possible, to dissolve the components in a solvent
and the to remove the solvent by evaporation. Another possibility is to melt polymeric
material together with the colour former and the latent acid to get a homogeneous mixture or
to thoroughly knead a mixture of polymeric material, colour former and latent acid.



Al'l of the above col our form ng conpounds can be used singly or as a

m xture with other colour form ng conpounds. The polyneric nmateri al

usual | y ceoteiinstepr ef erably 0,001 to 10% by wei ght, nost pcafePozabdiys 0, 01
to 5% by weight of the latent acid. The polyneric material can contain

m xtures of two or nore of the | atentygaci ds. The anmount of col our forner
in the polyneric material usually is in the range of about 0,001 to 10% by
wei ght, nost preferably 0,01 to 5% by wei ght of the colour forner with

respect to the total weight of.th Q [ ial I ric

mat eri 40 aE%tHeb?fﬁP%‘it"We %ttﬁiﬁ&veeﬁ'or‘f ﬁbepla@ﬁ 7Y @)gg‘%fg{?lrb&'%g’;r%@?g% héerer atio of
Ia]tent p%gncbruﬁhtgﬁg|gyrm§[m;menmpeag: Etgeltﬁterlateheaoidi(ﬂgés cnvertdd 'lntg 40 par L ts of
col our orner, per part of |latent acid. [ rr . wei g
ratio i@o%ﬁ‘?ﬁlt‘gii "E‘i?"‘i‘?ra%a MFWP%V'H%?Z@DE&?S%’%&%O?@W& rf%lr?érfe?r and the
Ihat ent mérdisumtbhamz&ewma blbmnogﬁmgmp. Tﬁiza![luvs.al ﬁ;aft poyewrizatonegpthecat i Ions,
owever, conpositi.ons can be made in ich. e , e col our
for mer @4SUNGRPIYRIREQ Matenal gLa .Lco%qqyrp?{éza I §Wg}git}ﬁe H%ngﬁfggjl"ﬁ& g%ggghﬂ'ﬂé%e
surfacenatefas. The nmethods for incorporating the colour forner and the

| atent acid into the polyneric material are in principle known. It is e.

g. possible, to dissolve the conponents in a solvent and the to renove the

sol v entTtpr MhicAll cahnsdinkaT fupthesingrietients, e9. stabiliedrs, antibyidentsc mat eri al
together with the col our folyrrer nd iyhe | at eint acid to get a honbgeneous
m xt ur eSAHENersSIE. 3558 GAMINARNEEd 20T ROMMANS ™F e yneric material, col our
former and |latent acid. WO 02/101462 PCT/ EP02/ 06105 - 18 In anot her
enbodi ment of this invention, the latent acid (1) preferably is grafted on

the potyB&ivelah& [téHt abid inoans adit epdlyméritanatetial isSrmdiatdue Irtamiation irathisd (1)
is converted into a nononer, .i rporati.n

ed, 1 r, Jl.e.. by inco a functio
pol ymer 2eRisationgspagiallygmeans igadiation l?‘éej}ﬂ'é'gﬁt a ?SBﬁC'?'g/ Qyu%\z{qsghsaﬁ’ﬁé B5% th a
| at ent  ggddchre CommerdifiiysavallatiewsTha vivelehgihadf iU V-ight mefecably inén thexasgé ofg
D et b 15 400 neh, mote preferably th he fange of Bas 16370 fheBiRatoR o Hfddihoh"®
depends on the components and on the type of UV-source and be easily be determined by

simple experiments.

The following non-limitative examples illustrate the invention in more detail. Parts and per-

centages are by weight, unless otherwise stated.

Examples

Example 1: A polycarbonate film is produced by dissolving polycarbonate together with 1%

by weight of the colour former of the formula

and 1% by weight of the latent acid of the formula



material. The polynmeric material can contain further ingredients, e.g.
stabilizers, antioxidants, softeners etc. as are comonly used for

pol ymer i cwoeani4at . To convert the latent acid into the a®cad/mPomoqos ynmeric
material is irradiated. Irradiation in this application especially neans
irradiation by UV-light and especial l.yygby UV-1asers. The | asers used are
commercially avail able. The wavel ength of the UV-light preferably is in the
range of 285 to 400 nm nore preferably in the range of 285 to 370 nm The
duration of irradiation depends on the components and on the type of
UV-source and be easily be deter@Hhed by sinple experinents. The foll ow ng
non-limtative exanples illustratle the invention in nore detail. Parts and
per- centages are by weight, u herwi se stated. Exanples Exanple 1:
A pol ycarbonate filmis producg di ssol vi ng pol ycarbonate together with
1 % by weight of the col our : ormula \ I I / NI and 1 % by
wei ght of the latent acid of "the [fornula WO 02/ 101462 PCT/ EP02/ 06105 - 19
OHOH / OH in tetrahydrofurane nd t hen Ahe ggljvent is evaporated

overni ght. The pol ycarbonate fi ced isirradiated with a

UV-1l aser at 355 nm produces bl ue mafks a g irradiated areas. No

T A1 ght f ast ness of the blue marks

is

OH

in tetrahydrofurane and then the solvent is evaporated overnight. The polycarbonate film
thus produced is irradiated with a UV-laser at 355 nm produces blue marks at the irradiated
areas. No background colouration is observed and the lightfastness of the blue marks is

good.
Examples 2 to 8: Repeating example 1 but using 1% of the colour formers of the following
formulae gives marks in the given shades having good lightfastness. No background

colouration is observed.

Example Colour former Shade

<ne
O 0L C

n-C4H9



good. Exanmples 2 to 8: Repeating exanple 1 but using 1 % of the col our
formers of the followng fornulae gives marks in the given shades having
good | i ghwhagtiness. No background colouration is observeecTEParmiies Col our
former Shade | \' I 2 blue N NI I n-C4HO WD 02/ 101462 PCT/ EPO2/ 06105 -
20 n-C8H' N N(C2H5)2 3 N blue O OC2HB-0 o Norange 00 N/ O\ I I [/
5 Nyellow OOI O

3 biue
4 orange
0
5 yellow
6 red




n-C8H' n-C8H,7 N\ I I I 1 / 6red O 0 WO 02/101462 PCT/ EP02/ 06105 -21
7 Pink 00 / \ ooeao 8 Ni yellow N N~ JN Exanples 9 to 12: Repeating
exanpl e Iwbuwe/iosisng 1 % of the |atent acids of the foll owpag/EPbzoérnsd ae
gives marks in the given shades havi ng good |ightfastness. No background
colouration is observed. WO 02/101462 2fCT/ EP02/ 06105 -22- Exanpl e Latent
Acid Shade 9 NI V' I \ N QJ OHO HO blue SS

7 O O Pink
[o}

Examples 9 to 12: Repeating example 1 but using 1 % of the latent acids of the following
formulae gives marks in the given shades having good lightfastness. No background

colouration is observed.



| / N 10 blue OH OH 11 blue N HO OH 12 OH Exanple 13 to 20: The col our
former and |atent acid are incorporated in a polycarbonate matrix in the
mel t for nward/1bf¥en extruded and injection noul ded to for mpeaiErpandiosl |y
col ourl ess plaques. Wien imaged with a UV | aser operating at 355 nm cl ear
marks in the given shades wth good .lgbght f ast ness are observed. No

col ouration of the background is observed. WO 02/101462 PCT/ EP02/ 06105 -
23 Exanple Colour former (% Latent Acid (% Remarks 13 1 (0.1) 12 (0.1)

I ntense_blue mark 14 1@. 01) 12 (0.01) Feint Blue mark 15 1 (0.001) 12
(0. 001)ExgBiRfe £ it ACidSdPk 16 1 (1) 2 (2) Intense blue mark 17 1 (2)
2(1) Blue nmark 18 1(0 B) +2 (0 5) 2(1) |nteonse grey-blus —mark—I10-5{1)
2(1) Intense orange brown mark 20 4 (1) 2 (1) Intense orange-

OO

o]

O\)HO OHI\/
blue

: :S\(S
10 N blue

OH

11 | P //\o blue

Example 13 to 20: The colour former and latent acid are incorporated in a polycarbonate
matrix in the melt form and then extruded and injection moulded to form substantially
colourless plaques. When imaged with a UV laser operating at 355 nm clear marks in the
given shades with good lightfastness are observed. No colouration of the background is

observed.



brown mark For exanples 13-20 both single pulse marks, text and bl ock

| mges can be created. Exanples 21 to 24: The colour forner (1) and | atent
acid (12)ware/ibnaenr porated in the given matrices by nelt pommEresséing and
are then further processed by conventional neans to give the substrates
specified bel ow. When inmaged with a Ugglaser operating at 355 nm cl ear

mar ks in the given shades with good |ightfastness are observed. No

col ouration of the background i s observed. Exanple Substrate %ol our %

Lat ent Acid-Renarks (HO—A2—24—+BPE1) aqﬁanse bl ue
i mage 22 |PPE¥PRRes (¢Q°'€Tf9h“4{t(%’?;se ‘bﬁ*ﬂgﬁ%@@ cast filns 0.1 0.1
Bl ue i magg — 24 1LDPE bl ow §. a,1p 1 I ntense (blue fi| inenseblye nvPk02/|101462
characteri|zed i that] a pol SPn%‘r)l ¢ mat er 121(0-0¢bnt 4 FMPUS M3 ot enft acid, b)
a col our formergand ¢ op{iemahj y | rthfg(gmtgr)edl evnérgfe.msbmgmadq a!t ed W|th
UV-light. [2. Method according to cl L the | atent—ackd is of
fornula R4 H 16 171) 2(2) Intense blue mark
17 1(2) 2(1) Blue mark
18 1(0.5) +2 (0.5) 2(1) Intense grey-blue
mark
19 5 (1) 2(1) Intense orange-
brown mark
20 4(1) 2(1) Intense orange-
brown mark

For examples 13-20 both single pulse marks, text and block images can be created.

Examples 21 to 24: The colour former (1) and latent acid (12) are incorporated in the given
matrices by melt processing and are then further processed by conventional means to give
the substrates specified below. When imaged with a UV laser operating at 355 nm clear
marks in the given shades with good lightfastness are observed. No colouration of the

background is observed.

Example Substrate %Colour % Latent Acid Remarks
Former (1) (12)

21 LDPE plaques 0.1 0.1 Intense blue
image

22 PP plaques 0.1 0.1 Intense blue
image

23 PET cast films 0.1 0.1 Blue image

24 LLDPE blow 0.1 0.1 Intense blue
films image
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wherein Z, is a single bond, S, NH or-4a and Q is a heterocyclic ring
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R, (1)

wherein ring A can contain one or more hetero atoms and/or can contain an anelated ring,
R, is hydrogen, alkyl, alkenyl, aryl,

R., Rs, Rs and Rs independently of each other are hydrogen or a functional substituent, and
R stands for C4-Cealkyl, -Z;-Qq, or —=Z>-Q,

wherein Z, is a single bond, S, NH or O, and Q, is a heterocyclic ring system having from 5
to 9 ring atoms selected from C, S, O and N, with at least 2 carbon atoms in the ring system,
preferably Q, stands for morpholine, pyridine, which may be substituted one to three times
with C,-C,alkyl or hydroxy, mercaptobenzoxazole, mercaptobenzthiazole,

and wherein Z, stands for C-C,alkylene, which can be substituted by C,-Caalkyl or Qs,
wherein Q; stands for phenyl which can be substituted one to three times with C;-Cjalkyl,
hydroxy, Cs-Cgcycloalkyl and/or a heterocyclic ring system having from 5 to 9 ring atoms
selected from C, S, O and N, with at least 2 carbon atoms in the ring system, and Q, stands
for phenyl which can be substituted one to three times with C,-Caalkyl, hydroxy, Cs-
Cscycloalkyl and/or a heterocyclic ring system having from 5 to 9 ring atoms selected from C,
S, O and N, with at least 2 carbon atoms in the ring system, with the proviso that the
hydrogen atom at the C-atom in o-position to R can be split off by irradiation.

3. Method according to any one of claims 1 to 2, wherein R; is hydrogen or methyl.



IS unsubstituted or substituted. 6. Method according to any one of clains 1
to 5 wherein Ris a radical of nercaptobenzoxazol or nercaptobenzthiazol
or C, -C4-wbloghombi ch is unsubstituted or substituted by weswPer/dios ed
phenyl or phenyl carrying 1 to 4 substituents selected from the group
consi sting of C, -C6-alkyl, C, -C4-al kogg- and hydroxy. 7. Method according to
any one of clains 1 to 6, wherein the colour fornmer is a triphenyl nethane,
| act one, benzoxazi ne, spiropyran or preferably fluoran or phthalide. 8.

Met hod according to any one of clains 1 to 7, wherein the polyneric
material contains 0,001 to 10 % by weight, nost preferably 0,01 to 5 % by
wei ght nfméthed hédortihg &cart): orie of e d ta8cwheteindi tandaRyareinelepéndentlyot 1 to 8,

wherein t he pol ric terial ntains, ,0.001 to 10 % by wei ght,

pr ef erab!e;?cbp%}lgg'cﬁ'a%r%?" i‘@'l‘lcfﬁb?ret??@hé‘gpgﬁ?n'f ormer with respect to the
tlot al weight of the polyneric material. 10. Method according to any one of
claims 1 to

UV- | aser M@p%aw?cﬁiﬁé’nm grg? or%@lgycs%%ég dgﬁmﬁérggn é TQ‘s a ﬁétg%g%% ?gsi uet, th%h
is bond to the CHR;-group via a nitrogen, oxygen or sulfur atom or is a C,-Cg-alkyl, which

is unsubstituted or substituted.

6. Method according to any one of claims 1 to 5, wherein R is a radical of
mercaptobenzoxazol or mercaptobenzthiazol or C;-C4-alkyl which is unsubstituted or
substituted by unsubstituted phenyl or phenyl carrying 1 to 4 substituents selected from
the group consisting of C,-Cg-alkyl, C;-C4-alkoxy and hydroxy.

7. Method according to any one of claims 1 to 6, wherein the colour former is a
triphenylmethane, lactone, benzoxazine, spiropyran or preferably fluoran or phthalide.

8. Method according to any one of claims 1 to 7, wherein the polymeric material contains
0,001 to 10 % by weight, most preferably 0,01 to 5 % by weight of the latent acid.

9. Method according to any one of claims 1 to 8, wherein the polymeric material contains
0.001 to 10 % by weight, preferably 0.01 to 5 % by weight of the colour former with

respect to the total weight of the polymeric material.

10. Method according to any one of claims 1 to 9, wherein the polymeric material is
irradiated with a UV-laser using UV-light of 285 to 400 nm.



