WO 02/ 100914 PCT/ EPO2/ 06109 -1- Polyneric material, containing a | atent
acid The present application relates to polyneric material containing a

| at ent acw0,02i10@14 a com pound which is not an acid but wrCTIEPOZOG1DE
converted to an acid by the influence of irradia- tion. For specific
techni cal applications, conpositions are-requested containing conpounds
which are capable of reacting with acids, however, such a reaction should
be suppressed until a predeterm ned nonent. It is conmon practice in such

cases t h ; .,the acids by suitable neasures, e.g.
by encaq:‘cﬁ icpfiteridl oot @H te?]ipglmland destroying these coverings when
reaction is desired. This nethod is, however, not practicable in many
cases. The present application describes an el egant solution for that
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reacti orfiopan easily be achieved by irradiating the nmixture in a suitable
manner .to con- vert the latent acid into the acid, which then reacts with
the conpound. The present application concerns polyneric naterial,
cont ai nifray spetitic tachnigaliagplicationsh compogtionscayavequestediaontainiag cempgundsivdii¢hat i on
and opti : ! t j | tabl e
i ch ar'2e gapais B fSa8nd W SR Notevdts ldH ol AmdbPAlRfessh el 72" by
i rradi atpredeteniaédmogent. dtie pemawindsaciice it suboases taofepiatentiteaconRaourdRand HO A
CRL( 1)'che %dg bl}gu@ble measures, e.g. by encapsulating them into coverings and destroying

these coverings when reaction is desired. This method is, however, not practicable in many

cases.

The present application describes an elegant solution for that problem by using not acids but
latent acids. Thus the compounds capable of reacting with acids can be intimately mixed
with the latent acids without reaction. No covering material is required. At the desired mo-
ment reaction can easily be achieved by irradiating the mixture in a suitable manner o con-
vert the latent acid into the acid, which then reacts with the compound.

The present application concerns polymeric material, containing a latent acid, which can be
converted to an acid by irradiation and optionally further ingredients.

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 compounds of formula

H
|
HO A C R1 (1)
Ry |
R

the ring A can contain one or more hetero atoms and/or can contain an anelated ring,

wherein



wherein the ring A can contain one or nore hetero atons and/or can contain
an anel ated ring, WO 02/100914 PCT/EP02/06109 -2 Rl is hydrogen, alkyl,
pr ef er abl wO@AGRM al kyl , al kenyl, preferably C2-C20-al kenplCI/ER0Yyde10pr ef -
erably phenyl or phenyl which is substituted one to three tines with

G -C4al kyl, or Cl- C4al koxy, R2, R3, R&and R5 independently of each other
are hydrogen or a functional substituent, and R stands for Cl-C6al kyl,
-Z1-QL, or -Z2-Q2, wherein Z1 is a single bond, S, NHor 0, and QL is a

het er ocyl.i ' ' r tQ 9 Ii ato selected fromC, S,
0 and NFryg fidridéh, 248 BBV, R iRy bl g oG T SRRE Bl b | et
4 car boreratthopheniyhott preenyl wjcls isssubsiituted ehe tatirge nes withds-Caalkyingrgyhol i ne,

pyri - dicpglkc»@pi ch may be substituted one to three tinmes with Cl-C4al kyl or
hydr oxy, “ier capt oben- zoxazol e, nercaptobenzthiazol e, and wherein Z2 stands

for Cl- GhaRk.emd,Raihdegdendantlyos eadbsthet aredydingefbr 4atdiighal@UbsBBuent vdhar ei n
@B stan i an ubstituted one to three tines with
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Cl- C4al ky ¥ and/or a heterocyclic ring system
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with at ngegk’F ﬁé,m%ﬂg? %?%%'}Useéa?“‘? Qatéﬁegé'mesr%we&b(ﬁ”@?lgfgmy?r%’ W%@@Ptoge'&‘ar bon
at ons | rzokdmele; megcaptstterzihiadold) t he provi so that the hydro- gen atom at the
C-atomi - |t 0.R e split off by irradiation. Preferably, Z2
ot ands. 107 BRBh 2 S iqtss albilgny e San e tod iy S eioa: s
f OL g hwwww%stangsdwheﬁylrﬂid?/bmih tsgUbstituted one to three times with C;-C,alkyl,
4- hydr oxy-3- t~-but vl -6- net hy enyl.., .or 4- . .
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three times with C4-Cialkyl, hydroxy, Cs-Cgcycloalkyl and/or a heterocyclic ring system hav-

ing 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 hydro-

gen atom at the C-atom in a-position to R can be split off by irradiation.

Preferably, Z, stands for ~CHy-, -CHx-CH,-, -CH,-CHMe-, -CH»-CHQj3-, in which Qs 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-
methylphenyl, 4-hydroxy-3-tert.-butyl-6-methylphenyl, or 4-hydroxy-3-cyclohexyl-6-
methyiphenyl.

Suitable rings A are e.g. phenyl, naphthyl, pyridyl and quinolinyl, phenyl and pyridyi are es-
pecially preferred.

R, is preferably hydrogen, or methyi.
Functional substituents R, Rs, Rs and R; are e. g. C;-Cxo-alkyl, preferably C,-Cg-alkyl, par-

ticularly preferred C,-Ce-alkyl, especially preferred C;-C,-alkyl, Cs-Cg-cycloalkyl, Co-Cao-
alkenyl, preferred C,-Cs-alkenyl, C4-Cg-alkoxy, hydroxy, halogen, nitro, cyano, -SO,R’,



met hyl phenyl . Suitable rings A are e.g. phenyl, naphthyl, pyridyl and

qui nol i nyl, phenyl and pyridyl are es- pecially preferred. R is preferably
hydr ogen,wor2zfredny/| . Functi onal substituents R2, R3, R4 amdTRPOH0E0E. (.
Cl- C20-al kyl, preferably Cl1-C8-al kyl, par- ticularly preferred Cl-C6-al kyl,
especially preferred G -C4-al kyl, C5-C8zcycl oal kyl, C2-C20- al kenyl,
preferred C2-C6-al kenyl, Cl-C6-al koxy, hydroxy, halogen, nitro, cyano,
-S2R, WO 02/ 100914 PCT/ EPO2/ 06109 -3 wherein R is hydrogen al kyl or a
nmetallic sodi Fm or i um_ or
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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 bi-
cycliclic 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, ben-
zoxazolin-2-thione, 2-benzoxazole, mercaptobenzoxazol, mercaptobenzthiazol and quino-
linyl.

It is furthermore preferred that at least one of R, and R; is in o-position to the OH-group.

The organic residue R can be of any kind with the proviso that the hydrogen atom at the C-
atom in a-position to R can be split off by irradiation. Preferably R is a heterocyclic residue
which is bond via a nitrogen, oxygen or sulfur atom or is a C4-Cg-alky! which is unsubstituted
or substituted, e.g. by hydroxy, C,-Cg-alkoxy or unsubstituted or substituted aryl, especially
phenyl. Suitable substituents for aryl are preferably the above-mentioned substituents R,
through Rs.



i m dazol on-2-t hi one and 5-(3-phenyl -1, 3, 4-thia-diazol -2(3H)-thione),
2-pyridine, 4-pyridine, 3- pyridazine, 2-pyrimdine, 2-thiazole,

2-t hi oazoWwpDne/10814 1, 2, 4-tri azol e) and 5-(2-nercapto-1, 3, 4PCrhiraziiaaol e) ,
napht hyri di ne, purine and pteridine residues, benzim azole, benzotriazole,
ben- zoxazolin-2-thione, 2-benzoxazole4.nercaptobenzoxazol,

nmer capt obenzt hi azol and quino- linyl. It is furthernore preferred that at
| east one of R2 and R3 is in o-position to the OH4group. The organic

residu . I i roviso that. the hydro tom at the
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C, - C4- dhlpydositinhitactnei GHigneurbst i t ut ed or substituted by unsubstituted phenyl
or phenyl carrying 1 to 4 sub- stituents selected fromthe group consisting
of C -C6-alkyl, C, -C4-al koxy and hydroxy. In preferred conpounds of fornula
(1) ':1 heC@giatkyeme@MRRg. meltrsjl,taﬂaw,eﬂ, iFpmopmA, rta,rseﬁ,:-, ise§ Iﬂﬁﬁ’itﬁlwl,yh-pémylm-ﬁéﬁéﬁl,ti on
to the C fe1v] - ral T . thyl . et n-, 1-propyl, n-,
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, - C6- gL kyl .S S / t coN- - pyl, . n-, sec.-, is0-, .
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met hyl ,prepyhyi-, see:-, isb-, tet.dpyyl, n-, sec.-, iso-, tert.-butyl.
C5- C8-cycl oal kyl stands for cyclopentyl, cyclohexyl, cycloheptyl, or
cycl ooctyl, preferably

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

C2-Cxo-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-decenyl, n-undecenyl, n-dodecenyl, n-
tridecenyl, n-tetradecenyl, n-pentadecenyl, n-hexadecenyl, n-heptadecenyl, n-octadecenyl,
n-nonadecenyl, n-eicosenyl, preferably C,-Cs-alkyl such as ethenyl, n-, i-propenyl, n-, sec.-,
iso-, tert.-butenyl, n-pentenyl, n-hexenyl.

Cy-Ces-alkoxy stands for e.g. methoxy, ethoxy, n-, i-propoxy, n-, sec.-, iso-, tert.-butoxy, n-
pentoxy, n-hexoxy.

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

the ring A is phenyl or pyridyl,

R, is hydrogen,

Rz and Rs are independently of each other C;-C4-alkyl,

Rs and Rs are each hydrogen and



cycl ohexyl . C2-C20-al kenyl stands for e.g. ethenyl, n-, i-propenyl, n-,
sec.-, iso-, tert.-butenyl, n-pentenyl, n-hexenyl, n-heptenyl, n-octenyl,
n- nonenylwormdedenyl , n-undecenyl, n-dodecenyl, n- tri dec@ayIEP02/06109
n-tetradecenyl, n-pentadecenyl, n-hexadecenyl, n-heptadecenyl,

n- oct adecenyl, n-nonadecenyl, n-eicosdwl, preferably C2-C6-al kyl such as
et henyl, n-, i-propenyl, n-, sec.-, 1iso-, tert.-butenyl, n-pentenyl,
n- hexenyl . C, -C6-al koxy stands for e.g. nethoxy, ethoxy, n-, i-propoxy, n-,

sec. -+ R and@tkuciBYaie, whioREBAKD 1D TR fdup 8 81 AFARA, BRIGKTSE bdur

mat eri al accor present 1 nvention contains a latent""acid of for-
mul a ( 1)atemer is aCi-Be-alkiyh gvhichi ig upsibstitutegiorisybstiyied. R is hydrogen, R2 and
R3 are independently of each other C -C4-alkyl, R4 and R5 are each

hydr ogen and WO 02/ 100914 PCT/ EP02/ 06109 -5 R is a heterocyclic residue,
whi ch i sEdpenidilyt pretened@aRripognds pf fefraula (Hiare thedallowing gempaundsul f ur  at om or
is a G-0C6-al kyl, which iscﬂqsuostituted or substituted. Especially
preferred conpounds of fornmula ((1) are the foll owi ng conpounds: OH/ OH
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The conpounds of fornula (1) are known or can be nmade in a manner known per
se, e. g.womempouhd (2) according to GB 2,120,243 and conmpowmPe2/(@ye and (6)
as described in EP-A- 330 613. WD 02/ 100914 PCT/ EPO2/ 06109 -8 The
conpounds of the above fornmulae (7) and7(8) are new. These conpounds al so
form part of the subject natter of the present invention. They can be
obtained in a conventional rmanner by reaction of mercaptobenzothiazol e
with a 2,5-dial kyl phenol and paraf ormal de- hyde. Polyneric material useable

for the present inventiegd e ably synthetic organic polyneric
material, especially np cpmmonly used for electronic applications. In
particul ar the foIIovvi P

and diol efins, for exanpfe pol yprop 5 polylsobutylene po- |ybut-1-ene,
pol y- 4- et hyl pent-1 -ene, pol yvi Teyne, polylsoﬁﬂ@he or

pol ybut adi ene, as well as polyners cycl ool efins, for instance of

cycl opent ene or norbornene, polyethyl ene whi ch optionally can be
crosslinked), for exanple high density pol yat hyl ene (HDPE), high density

and hi gh nol ecul ar wei ght pol yet hyl ene (HDPE-HMWA , high density and
ul t rahi gh

OH

~ //\O (11)

COOTCCG
O\/IHO OHK/O
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The compounds of formula (1) are known or can be made in a manner known per se, e. g.
compound (2) according to GB 2,120,243 and compounds (5) and (6) as described in EP-A-
330 613.



nmol ecul ar wei ght pol yet hyl ene (HDPE- UHMA, nedi um density pol yet hyl ene
(MDPE), low density polyethylene (LDPE), linear |ow density polyethyl ene
(LLDPE), wulbR&pieand (ULDPE). Polyolefins, i.e. the polymersErot/ 06109

nonool efi ns exenplified in the precedi ng paragraph, prefe- rably

pol yet hyl ene and pol ypropyl ene, can be grepared by different, and
especially by the fol- |low ng, nethods: a) radical polynerisation (normally
under high pressure and at el evated tenperature). b) catalytic
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in the fhyde. formor fixed on substrates, typically on activated nmagnesi um
chloride, titanium(ll1l) chloride, alumna or silicon oxide. These

catal ysts may be soluble or insoluble in the polynerisation nedium The
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wi t h ot hizhsityi amd higio nobeeukar 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 fol-
lowing, methods:

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

b) catalytic polymerisation using a catalyst that normally contains one or more than
one metal of groups Vb, Vb, Vib or Viil of the Periodic Table. These metals usually
have one or more than one ligand, typically oxides, halides, alcoholates, esters,
ethers, amines, alkyls, alkenyls and/or aryls that may be either =- or s-coordinated.
These metal complexes may be in the free form or fixed on substrates, typically on
activated magnesium chloride, titanium(lil) chloride, alumina or silicon oxide. These
catalysts may be soluble or insoluble in the polymerisation medium. The catalysts
can be used by themselves in the polymerisation or further activators may be used,
typically metal alkyls, metal hydrides, metal alkyl halides, metal alkyl oxides or metal
alkyloxanes, said metals being elements of groups la, lla and/or lila of the Periodic



for exanpl e ethyl ene/ propyl ene copol yners, linear |ow density polyethyl ene
(LLDPE) and m xtures thereof with |ow density pol yet hyl ene (LDPE)

pr opyl enewbuweAbovene copol ynmers, propyl ene/ i sobutyl ene coponEPe?/65109

et hyl ene/ but -1 -ene copol yners, ethyl ene/ hexene copo- |yners,

et hyl ene/ met hyl pent ene copol yners, ethy ene/ heptene copol yners,

et hyl ene/ oct ene copol yners, ethyl ene/vinylcycl ohexane copol yners,

et hyl ene/ cycl ool efin copolyners (e.g. ethylene/norbornene |ike COC),

t hyl ene/ 1- ol ef | ns ere l-olefin i at i n-situ;
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di cycl opent adi ene or ethylidene-norbornene; and m xtures of such copol yners
with one another and with polyners nentioned in 1) above, for exanple
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pol yam des. 4. Hydrocarbon resins (for exanple C5-C9) including

hydr ogenat ed nodi fications thereof (e.g. tackifiers) and m xtures of
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5. Pol yst t hyl styrene
honogoﬁ?ﬁ‘é)ry %A% rre rﬂfé’?’?/ 9@‘@!‘3%‘?/8% bﬁﬁ?lcoaﬁ"%‘ﬁfﬁ @th@ﬂ%”? #ePerdi ng

st yrenelynfeéts r@hWh@’h%thteﬂd cdp&lyfﬁéfrs? e@l’iyléﬁeﬂ‘)@ptén@' d@ﬂ@me% REMISHe/dttene
p- vi nyl tgll_)ﬂgjene al | Z rene rene, vinyl

et hyl
bi pheny COPYRFIS: r?é'%? C%Qﬁﬁa'\ﬁ %W‘)ﬁ%{ﬁ?rﬁr 3@%@2}%?180'9 in 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-
nyicyclohexene 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-
acrylic acid copolymers (EAA), LLDPE/EVA, LLDPE/EAA and alternating or random polyal-
kylene/carbon monoxide copolymers and mixtures thereof with other polymers, for example
polyamides.

4. Hydrocarbon resins (for example C;-C,) including hydrogenated modifications thereof
(e.g. tackifiers) and mixtures of polyalkylenes and starch.

Homopolymers and copolymers from 1.) - 4.) may have any stereostructure including syndio-
tactic, isotactic, hemi-isotactic or atactic; where atactic polymers are preferred. Stereoblock
polymers are also included.



m xtures thereof. Honopol yners and copol ynmers nay have any stereostructure
I ncl uding syndiotactic, isotactic, hem-isotactic or atactic; where

atacti c pabyore®iare preferred. Ste- reobl ock pol yners ar @Calepo2/d109 uded.
6a. Copol ynmers including aforenentioned vinyl aromatic nonomers and
conononers selec- ted fromethyl ene, propyl ene, dienes, nitrites, acids,

mal ei ¢ anhydri des, maleimdes, vinyl acetate and vinyl chloride or acrylic
derivatives and m xtures thereof, for exanple styrene/bu- tadiene,
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mentioned under 6.), especially including polycyclohexy ethy ene
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pol yvi ny¥bEesLONNANE & NShnclRfeqd. Hydr ogenat ed aromatic pol yners derived
from hydrogenation of polyners nentioned under 6a.). Honopol yners and

copol ynmers may have any stereostructure including syndiotactic, isotac-

tic, hergg; '@ﬁoﬂﬁﬁé@ 1rf&rudﬁf¥gaé?8ﬂeﬁ1en%}?eroew®;l %F&n'lé%lc n\égi(;err% A 8orHBrgt$rﬁér§%gﬁec-

St er eobl 0ck pol'ymers are” al so i nclude YNers
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lonitrile copolyners; styrene“and acrylonitr oni
pol ybut dadigng:; St¥WP@ﬁ@"°”WO§FYIMhWW /(EMQ?'YTB@J@D sty@me/a&wymﬂnaavlate, and

met hyl  rerBRgbithaieRe/ARyPRRS 3FFGRA Ut HFARY FhJE156C sHRINARLIER Hhy-
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 copoiymers 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).

6c. Hydrogenated aromatic polymers derived from hydrogenation of polymers mentioned
under 6a.).

Homopolymers and copolymers may have any stereostructure including syndiotactic, isotac-
tic, hemi-isotactic or atactic; where atactic polymers are preferred. Stereoblock polymers are
also included.

7. Graft copolymers of vinyl aromatic monomers such as styrene or a-methylstyrene, for ex-
ample styrene on polybutadiene, styrene on polybutadiene-styrene or polybutadiene-acry-
lonitrile copolymers; styrene and acrylonitrile (or methacrylonitrile) on polybutadiene; styrene,
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copolynmers listed under 6), for exanple the copol yner m xtures known as
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W0 02/ 1%99&§Iyrﬁg£/ g;lc\)/%é Qr%%nogc,ﬁ-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/alkyl acrylate
copolymers, acrylonitrile/alkoxyalkyl acrylate or acrylonitrile/vinyl halide copolymers or acry-
lonitrile/ alkyl methacrylate/butadiene terpolymers.

11. Polymers derived from unsaturated alcohols and amines or the acyl derivatives or ace-
tals thereof, for example polyvinyl alcohol, polyvinyl acetate, polyvinyl stearate, poiyvinyl
benzoate, polyvinyl maleate, polyvinyl butyral, polyallyl phthalate or polyallyl melamine; as
well as their copolymers with olefins mentioned in 1) above.

12. Homopolymers and copolymers of cyclic ethers such as polyalkylene glycols, polyethy-
lene oxide, polypropylene oxide or copolymers thereof with bisglycidyl ethers.



-12 13. Pol yacetal s such as pol yoxynet hyl ene and t hose pol yoxynet hyl enes,
whi ch contain ethylene oxide as a conononer; polyacetals nodified with

t her nopl awoioe/1pdh4/ur et hanes, acrylates or MBS. 14. Pol ypiremyreniasioxi des
and sul fides, and m xtures of pol yphenyl ene oxides with styrene polyners
or polyam des. 15. Pol yurethanes derivyvgd . from hydroxyl -term nated

pol yet hers, polyesters or pol ybutadi- enes on the one hand and aliphatic or
aromati c polyi socyanates on the other, as well as pre- cursors thereof. 16.
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el ast oner difier, for exanple poly-2,4,4 -trinethylhexanethyl ene
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copol ymgoynidrs bhpolgdmigesent i oned pol yani des with polyolefins, olefin

copolynmers, iononers or chemcally bonded or grafted el astoners; or wth
pol yethers, e.g. with polyethylene glycol, polypropylene glycol or
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Pol yesters derived from di carboxylic acids and diols and/or from
hydr oxycar boxylic acids or the corresponding | actones, for exanple
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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).

ed

and

17. Polyureas, polyimides, polyamide-imides, polyetherimids, polyesterimids, polyhydantoins
and polybenzimidazoles.

18. Polyesters derived from dicarboxylic acids and diols and/or from hydroxycarboxylic acids
or the corresponding lactones, for example polyethylene terephthalate, polybutylene tereph-
thalate, poly-1,4-dimethylolcyclohexane terephthalate, polyalkylene naphthalate (PAN) and
polyhydroxybenzoates, as well as block copolyether esters derived from hydroxyl-terminated
polyethers; and also polyesters modified with polycarbonates or MBS.

19. Polycarbonates and polyester carbonates.



19. Pol ycarbonat es and pol yester carbonates. WO 02/100914 PCT/ EP02/ 06109
-13- 20. Pol yketones. 21. Pol ysul fones, polyether sulfones and pol yet her
ket ones. WD.02@wss! i nked pol yners derived from al dehydes ®qTiHre2/04189 hand
and phenols, ureas and nelam nes on the other hand, such as

phenol / f or mal dehyde resins, ureal/fornmaidlehyde re- sins and

nmel am ne/ f or mal dehyde resins. 23. Drying and non-drying al kyd resins. 24.
Unsat ur at ed pol yester resins derived from copol yesters of saturated and

unsat ur g&egogkétoﬁé’ﬁr boxylic acids with polyhydric al cohols and vinyl
conpounds’ as’crossli nki ng agents, and al so hal ogen-contai ni ng
nodi fi cations thereof of low flamability. 25. Crosslinkable acrylic resins

deri vedzii r grmy%%\f@tg%téglfeqhécﬁhgérge%%éowﬁt[ﬁgég%hgs epoxy acry- | ates, urethane

acryl at €s’ ter’acry resins, polyester resins and
acrylate resins crosslinked with nelam ne resins, urea resins,
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het er ocywldnines oartbermther hagt ysictiyds prmmdfmdaldela&dy. repin@,dlu'ehﬁomfalc’tﬁhgﬂe'eé-dyl

et hers gifns%h?ﬁﬂeﬁwne@a@ﬂaq%%@ﬁﬂe%ﬁ% F, which are crosslinked with

customary ers des or amnes, with or wthout ac-
celerators. 28. Natural polynmers such as cellul ose, rubber, gelatin and

chem cab#ygﬁrﬁé%ggoﬁﬂgﬁgﬁ osifi§r i vatives thereof, for exanple cellulose

acet ates ose pr es and cel lul ose bu- tyrates, or the cellul ose
ethers such as nethyl cellulose; as well as rosins and their deriva- tives.

29. Bl eggs i . r ol. vhl ends or , exampl .
opi Epove e pafoatied bRETR VbR B Ve TR oReb e R B SetRted s FSRae o
PBTP/ ABBarbBliéakjds Wil PEIYhydAv@IcaRbls ddlliaylrgomgtoands BOMdsklnkingpagets, candUR,
PG ther ggglhgl%tgbﬁ-cg%ining 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
are crosslinked with customary hardeners such as anhydrides or amines, with or without ac-
celerators.

28. Natural polymers such as cellulose, rubber, gelatin and chemically modified homologous
derivatives thereof, for example cellulose acetates, cellulose propionates and cellulose bu-

tyrates, or the cellulose ethers such as methyl cellulose; as well as rosins and their detiva-
tives.

29. Blends of the aforementioned polymers (polyblends), for example PP/EPDM, Poly-
amide/EPDM or ABS, PVC/EVA, PVC/ABS, PVC/MBS, PC/ABS, PBTP/ABS, PC/ASA,
PC/PBT, PVC/CPE, PVClacrylates, POM/thermoplastic PUR, PC/thermoplastic PUR,



WO 02/ 100914 PCT/ EPO2/ 06109 -14 POM acryl ate, POM MBS, PPQ H PS, PPQ PA
6.6 and copol yners, PA/HDPE, PA/ PP, PA/ PPO PBT/PC/ ABS or PBT/ PET/ PC.
Especi al IwOoprabémwis ed i s organi c polynmeric material nade offCPAMZ/eapol yner
made of styrene and acrylonitrile), PP (polypropylene), PE (polyethylene),
PVC (pol yvinyl chloride), PET (polyethyheneterephthal ate), PET-G
(glycole-nodified PET), PMVA (pol ynet hyl nethacrylate) and rel ated

pol yacrylics, PS (polystyrene), ASA (copolymer made of acrylonitrile,

styrene, r {e . 4g) (gapol yner .made lqni Lrile,
st or ene PRI e poNTPEsE PRORES) Pridith €80 Ertahens HARBEE, bPene)
HDPE ( hiRptiPE@NBBTPQaBgadrRBTEPE])/PE&nd pol y- carbonate, nost preferably

pol ycarbonate. The polyneric nmaterial can also be a m xture of two or nore
different polyners. The polyneric material usually contains preferably
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re o
rial andVP&f &R §'§96ﬁ"t89'y'918f5po| yneri ze the correspondi ng mononers in the
presence of the la- tent acid. In another enbodi ment of this invention, the

| at ent id (1) | fted on the pol r terial by means known in the
art . e mericantteRel rop o tolerany SPRE b Dsentinian. most Prograth.
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funct | Orc])?wvoz grd more of the latent acids.

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

The methods for incorporating the latent acid into the polymeric material are in principle
known. It is e.g. possible, to dissolve the components in a solvent and then to remove the
solvent by evaporation. Another possibility is to melt polymeric material together with the la-
tent acid to get a homogeneous mixture or to thoroughly knead a mixture of polymeric mate-
rial and latent acid, or to polymerize the corresponding monomers in the presence of the la-
tent acid.

In another embodiment of this invention, the latent acid (1) is grafted on the polymer material
by means known in the art. E.qg. the latent acid (1) is converted into a monomer, i.e. by in-
corporating a functional polymerizable group, or a monomer is used which is functionalized
with a latent acid group. This allows a graft polymerization on the existing polymeric material
or a copolymerization during the manufacturing the polymeric material.



with a latent acid group. This allows a graft polynerization on the
existing polyneric material or a copol ynerization during the manufacturing
t he pol ynwoioe/1emteri al . WO 02/ 100914 PCT/ EP02/ 06109 -15 Poa/EPot/gares i c
material usually may contain further ingredients, e. g. stabilizers,

antioxi dants, softeners etc. as are casnonly used for polyneric material.
To convert the latent acid into the correspondi ng acid, the polyneric
material is irradiated. Ir- radiation in this application especially nmeans
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in the range of 285 to 370 nm The duration of irradiation depends on the
conponents and on the type of UV- source and be easily be determ ned by
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cooling to roomtenperature 75 m ethanol are added. Then the m xture is

heat ed t hen cpoled . to dfl e

e tur ac s gt ARG R RObinGR AERL TS bh Be ke A sibleb EF Fsehui

177. 9- 18xcof@tios ifabe polpmaric Material adtlitnallscaftaibdie chloliflassicoput tormet whickS N OH
gives a visible colour after reaction with an acid.

The following non-limitative examples illustrate the invention in more detail. Parts and per-
centages are by weight, uniess otherwise stated.

Examples

Example 1: To a reaction flask are charged 16.7 g of mercaptobenzothiazole, 16.4 g 2-t-
butyl-5-methylphenol, 3.0 g paraformaldehyde and 1 ml dibutylamine. The mixture is heated
to 120°C and held at this temperature for 6 hours. After cooling to room temperature 75 ml
ethanol are added. Then the mixture is heated to reflux for 2 hours and then cooled to 20°C
and filtered. By trituration of the product with hot methanol a product with melting point
177.9-183.9°C is obtained. The product is of the following formula:

Yield 22.5 g (65.6% theory).



Yield 22.5 g (65.6%theory). WD 02/100914 PCT/ EP02/06109 -16 Exanple 2:
Repeati ng exanple 1, but replacing 2-t-butyl-5-nethyl phenol by 15.0 g
thynmol  gwoag/1e9econpound of forrmula SS N CH Melting poi RCTEPS2/@1023. 0.
Yield 9.6 g (29.2% theory). Exanple 3: 100 parts of polycarbonate, and 1
part of the latent acid according to ex@nple 1 and 1 part of the col our
former of the formula O N 1 O are dissolved in tetrahydrofurane. The
solvent is allowed to evaporate overnight. A col ourl ess honbgeneous

pol ymer ¢ ma obt Lrry r nm

pr oduceg—%kgﬁhﬁpgaiqg ?’F@"Rr??? %tﬁp@% rﬁ%—i—guty- Wﬁ*‘yﬁeﬂa‘?‘y 18561‘S ihﬂ“@i m | ar
manner givesxaopipeud bhforinalal owi ng | atent acids are incorporated in

pol ycar bonat e: Exanple Latent Acid Part Iatent acid Parts Col our Forner 4
Conpound (2) 1 1 5 Conpound d (11) 1 1 7 Conmpound (12) 1
1 8 Conpound (13) 1 1 In ea ith a laser at 355 nm
produced a cl ear blue mark. EP02/ 06109

Melting point 119.3-123.0. Yield 9.6 g (29.2% theory).

Example 3: 100 parts of polycarbonate, and 1 part of the latent acid according to example 1
and 1 part of the colour former of the formula

are dissolved in tetrahydrofurane. The solvent is allowed to evaporate overnight.
A colourless homogeneous polymeric material is obtained. Irradiation with a UV-laser at 355
nm produces blue marks at the irradiated areas.

Examples 4 to 8: In a similar manner to example 3 the following latent acids are incorporated
in polycarbonate:

Example | Latent Acid Parts latent acid Parts Colour Former
Compound (2) 1 1
5 Compound (8) 1 1
6 Compound (11) 1 1
7 Compound (12) 1 1
8 Compound (13) 1 1

In each case irradiation with a laser at 355 nm produced a clear blue mark.



-17- Cainms 1. Polyneric material, containing a |atent acid, which can be

converted to an acid by irradia- tion by a laser, and optionally further

i ngredi erwve.022009Pbl yneric material according to claim1, wagEmEPonodibe | atent

acid is of forrula RR4 HHOAC-RL (1) R3 RS R wherein the ring A can

contain one or nore hetero atons and/of7 €an contain an anelated ring, R

I s hydrogen, alkyl, alkenyl, aryl, R2, R3, R4 and R5 i ndependently of each

ot her are hydrogen or a functional substituent, and R stands for

C -Coeal kyl..-Z,-Q, or -Z2-Q@2, wherein Z, is a single bond, S, NH or 0, and
. aims : : : :

Q is a rocyclic ring systemhaving from 5 to 9 ring atons sel ected

fromC, S, 0and N, with at least 2 carbon atons in the ring system which

may be su ' : : | WM - r r N

ot capt dbeaypelb S8R dhEE ilERichluhitn ean ioineo AN BRI irgpie

C, - C4al kytiemby aVdsec,andaoptioeallydtitier ingrediedty. C, - C4al kyl or @3, wherein @

stands for phenyl which can be substituted one to three tinmes with

C, -C4al kyl, hydroxy, C5-C8cycloal kyl and/or a heterocyclic ring system

havi ng Br Gwlyhneric rSaterialgacadmlivg to slainedt wherkinothe Gter§,acld imoffodulai th at | east 2

carbon atons in the ring system and @ stands for phenyl which can be

substituted one to thré&g tiymes with C -C4al kyl, hydroxy, C5-C8cycl oal kyl

and/ or a heteroc¥glic fing',systemhaving from5 to 9 ring atons sel ected

fromC, S, 0 and h atl | east 2 carbon atons in the ring system wth

t he provi so H®& C—R1 (1)

R

wherein

the ring A can contain one or more hetero atoms and/or can contain an anelated ring,

R, is hydrogen, alkyl, alkenyl, aryi,

R., Rs, Rs and Rs independently of each other are hydrogen or a functional substituent,
and

R stands for C4-Cealkyl, -Z;-Q;, or —=Z-Qg,

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, which may be substituted one to three times with C4-C,alkyl or

hydroxy, mercaptobenzoxazole, mercaptobenzthiazole,

and wherein Z, stands for C,-C,alkylene, which can be substituted by C-Cjalkyl or Qa,
wherein Qs 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 carbon atoms in the ring system, and 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, 8, 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 a-position to R can be split off by irradiation.

3. Polymeric material according to any one of claims 1 to 2, wherein the polymeric material
contains 0,001 to 10% by weight, most preferably 0,01 to 5% by weight of the latent acid.



the hydrogen atomat the Catomin a-position to R can be split off by
irradiation. 3. Polyneric material according to any one of clains 1 to 2,
wherei n twe opabopmeri ¢ material contains 0,001 to 10% by wergro2/0drost
preferably 0,01 to 5% by weight of the latent acid. WO 02/100914

PCT/ EPO2/ 06109 -18 4. Polyneric materfjgl according to any one of clains 1
to 3, wherein the polyneric material contains as further ingredient a
stabilizer, an antioxidant or a softener. 5. Process for converting the

pol ymeri c ter al contalnln a_ | at ent e.of clains
o P QVEN Rt HERNG IS eyl e 160 WG e eBlherE st fat
the pol yéﬁﬁtalﬁs aRfetHeR ingeeditmtianstatizer, lantantioxidarntdr asoftenexdi at ed wi t h
UV-light. 6. Process according to claim5, wherein irradiation is perforned
with a UV-laser using UVv- light of 285 to 400 nm 7. .Polyneric materi al

obt ai ned, bycas$fop eonverives iediolytnelrio neatyriab bentakhing slatent Scid acéording to &ieyrpound

of formul gnesof c?air’?lms 19t'o 4%%8&%%9%”&%5“ clozri\tainsmsg ’a}ln g]c_ljd, characterized in that the

polymeric material containing a latent acid is irradiated with UV-light.

6. Process according to claim 5, wherein irradiation is performed with a UV-laser using UV-
light of 285 to 400 nm.

7. Polymeric material obtained by a process according to any one of claims 5 or 6.
8. Compound of formula

OH

9. Compound of formula

OH



