A-22142- 2218@/[&61 Hodonium salts as |latent acid donors 30 DEC 2003 The
invention relatés to selected iodoniumsalt conpounds and to thé&l @ DEE 2003
photo initiators. It is known to use iodoniumsalts as photoinitiators Tn
cationically polynerisable com positions. Such disclosures can be found,
for exanple, in J. V. Crivello, "Photojnitiated Cati- onic Polynerization"
in: W Curing: Science and Technol ogy, Editor S. P. Pappas, pages 24- 77,
Technol ogy Marketing Corporation, Norwal k, Conn. 1980, | SBN No.
0- 686- 23773 0; J. V Cr| vello, J. H W Lam Macronol ecules, 10, 1307

3 Y ntee ameTs Rev. Mater. Sci. 1983, 13, pages 173-190
and J. V Crivel I o, Jour nal of Polynmer Science, Part A: Polynmer Chemstry,
Vol . 37, 4241-4254 (1999). WD 98/ 46647 di scl oses 4, 4' -di al kyl phenyl -
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di scl ogesatarsspeci al process for the manufacture of asymetrically
substituted diaryliodoniumtriflates and trifluoroacetates, which can be
used to prepare 4-tert-butyl phenyl -2'-net hyl phenyl -i odoniumtriflate and
trifludr Gagedwh ep usEs Eichiuwelsglts 'Etsephd)tbhnéiatmis kn csationioaliynipalymsakable okftrad ni ng

di at t « mb
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exanpl ezmlwtpcmhaeyianod'olm UnGalngsStianes ammreemk)uigyj Ean;or iSn Pt Reppas. mabes %ﬂs

whi ch Lo t fth
odoni it Sapenicty Yarkefuh o Riar et BRep B4 oo, RN RRCBHARAPR &7 ur e
crystaly.iGeenst J. WmeQ‘aaf,,Mm@:myﬂecméenimmml(ﬂs?T )edrehdeV. Bevellondnas Rgv.

phot opr.oduct h,¢can m out ur i e.g.
printi MReRISCH m&ﬁg ﬂﬁ@@&%gﬁgé‘?‘g é\"%’i éjgum cﬂgﬂgﬁ%‘rﬁgﬁéﬁe% énd is
hi ghl'y pywesd Cadhigtry [ 0. Bbmmme(aggg)eawmmgs/gee@ d.saosemezt pi-tintkyipgen!-

f oodst uf f s packagi n

ubstituti i ngs
by | ongaferuliaiceatporisy rorngpa L dag et Broedin PRGteBleb et Es ok 105
t he di sg:d}lr@m_m@, P(lf,-rktnhﬁgiﬁ@ﬂ nv%]gmw @hgémnmbaseamllms dspegial pussss fandm sI
gener- ally not on reduce the r Vi t ut a nt y
Tore dimRIdaRETe & BT RTY SO e Rdanuar STEEn g fiufpdRbonRar o
in crysy@bhiceh fr @h@@doc,mpbe it peayptosmyly2 -radthyiplakéfyl-iociohiuyn |tnflatheamﬂ gh
purity that is required especially for use in the field of mcroelectron-

i CS. t“'ﬂ%oﬁq?%%teb@éﬂe@'ﬁﬁ% that phenylaryliodoniumsalts, from which
benzene may be pro- duced upon exposure, give a positive reaction in the

S whi ch d f i
G R N il

technical uses have a number of disadvantages that are attributable to the lodonlum salts

used. For example, diphenyliodonium salts have poor solubility in the formulations, which
limits their use in practice since only a low concentration of the iodonium salt can be used,
otherwise there is a risk that it will crystallise out. Moreover, phenyliodonium salts release
benzene as a photoproduct, which can migrate out of the cured compound or coating (e.g.
printing ink) into the substrate or is released into the environment and is highly undesirable
for toxicological reasons (e.g. in the printing of foodstuffs packaging). Whiist the substitution
of one of the pheny! rings by longer-chained alkyl or alkoxy substituents can improve the
solubility, the disadvantage of the formation of benzene remains. Large substituents gener-
ally not only reduce the reactivity, but also make it significantly more difficuit to handle the
compounds, which are then no longer obtained in crystalline form and can be prepared only
with difficulty in the high purity that is required especially for use in the field of microelectron-
ics. It has also been shown that phenylaryliodonium salts, from which benzene may be pro-
duced upon exposure, give a positive reaction in the AMES test, which is used for initial de-

tection of mutagenic potential, that is to say they are suspected of having mutagenic activity.




3 0 DEC 2003 2 It has now been found that radiation-sensitive conpositions
conprising (al) a cationically or acid-catalytically pol yneri sabl I
crosslinkabl e conpound, or (a2) a conpound that increases its solﬁtd)InEtCyZﬂﬂa
a devel oper under the action of acid; and (b) at |east one diaryli odom um
salt of formula | A (I), wherein X is branched C3-C20al kyl or
C3- C8cycl oal kyl; X, is hydrogen, |ineat-Cl-C20al kyl, branched C3-C20al kyI
or C3-CBcycloal kyl; with the pro- viso that the sum of the carbon atons in
X and X, is at least 4; Y is linear Cl-Cl0Oal kyl, branched Cyd oal kyl or
C3- CBCYd oal kyI A" is a non-nucl eophilic anion, selected fromthe group
(BF4) (SbF6)', (PF6)', (B(C6F5))a , Ci-C20al kyI sul f onat e,
CZOHamasatdwbs&ﬂ fbométf‘el ragirsigh sensitiveeeh B sivos go@pligiethat e, canphor -

?:lil 123(2)86(%& %gﬁgqllg%r éL ﬁ%é‘%@f*éx'l@‘y anag g%tcnéﬁl%gtrm aglt?ﬁomr{mtugdsubst I tuted by

haI oger{az)N@anﬁbuﬁimt in;zte,asé}irtﬁsﬂmailitpiraa ki;ﬂrelomﬂu@derahkam}ormf aclgy @@ORS; and

R, or_phenyl nono- or poly-substituted by
Cl- Clzg%k%%asd eﬂ%ﬂﬁ?ﬁé?@ qﬁ%ﬁ fﬂ%’?%%g W|th the proviso that the two
phenyl rings on the iodine atomare not identically substituted; have an
opti mum bal ance bet vvee? hrgh sens,ltl N —-Ygood _storage stability, good
solubility and a | ow tefdency al/| i seA Limeanhe@in C20al kyl is, for
exanpl e, Cl-Cl2-, Cl-CB- - or CA- al kyl . Exanpl es t her eof incI ude
met hyl, ethyl, propyl, "h-butyl, n- pentyl n- hexyl, n-heptyl, n-octyl,

n- nonyl n- decyl n- undec |, n-dodec n-tetradecyl, n-pentadecyl,
n- hexadécy|is brangaet @d-@egﬂllkviw(é:c@&‘délé’?liiw n- nonadecyl and n-icosyl. For
exanpl g, Y :Eﬁg&%ﬁ%ﬁ%hgy (tT -€3 QI’R?' @Jabbfhgca%%la'kwor CE[@E?Q‘!@Q!()M Wttt thiedabky !

such as, for ecial preference is given to
met hyl vsﬁrmatﬂne(',su@e@f(ﬂz@aarhym atosnsm@?awéntmaélea&ﬁl Cl2-, C3-CB-, C3-06- or

5 menab DU A TGSl EaRgHed ACE Qlﬁyetarr@fdgemcpmrpyl such as i sopropyl,

branch as’ sec or tert- but?/ br anc
pentyl , Asuah aamrQnmedpythwam selemeﬂﬁgqnbumroap (BF o rréStipl bRl ., (B ¢FéHehed

h I sHaghed
oyl | EUE R YGPER AR REShM e %S@F?Z‘ﬁﬁﬁ”a*‘i %i??hg hexyl
or b5- md’n{whbmex)ﬂhCM&ﬁIuBr@I@MfWe@u@h@ (ég-tpyffluogqgﬁqy agonyllmlde and
2,4, 4 t&mary quforﬁ)ﬁ t¥hstide§ ny@d@ﬁ' NS, & LA NEPE Yhalo RGN eE, .BRBN or

by COOR;; and

R, is C;1-Caalkyl, phenyl, benzyl; or phenyl mono- or poly-substituted by C,-Czalkyl,

C1-Cialkoxy or by halogen;
with the proviso that the two phenyl rings on the iodine atom are not identically substituted,
have an optimum balance between high sensitivity, good storage stability, good solubility and

a low tendency to crystallise.

Linear Cq-Cpoaikyl is, for example, C1-Ciz-, C1-Ca-, C4-Cg- or Cy-Cy-alkyl. Examples thereof
include methyl, ethyt, propyl, n-butyl, n-pentyi, n-hexyl, n-heptyl, n-octyl, n-nonyl, n-decyl, n-
undecyl, n-dodecyl, n-tetradecyl, n-pentadecyl, n-hexadecyl, n-heptadecyl, n-octadecyl, n-
nonadecy! and n-icosyl. For example, Y is C-Cealkyl, especially C{-Cgalkyl, preferably Ci-
Caalkyl, such as, for example, méthyl or n-butyl. Speciai preference is given to methyl.

Branched Cs-Coealkyl is, for example, C3-Ciz-, C3-Ce-, C;-Cg- or Cy-Cs-alkyl. Examples
thereof include branched propyl, such as isopropyl, branched butyl, such as sec-butyl,
isobutyl or tert-butyl, branched pentyl, such as 2-methylbutyl, 3-methyibutyl or 1-methylbutyl,
branched hexyl, such as 1-methylpentyl, 2-methylpentyl or 4-methylpentyl, branched heptyl,
such as 1-methylhexyl, 1-ethylpentyl, 4-ethylpentyt, 1-methylhexyl or 5-methylhexyl, bran-



branched decyl, branched undecyl, branched dodecyl, branched tetradecyl,
branched penta- decyl, branched hexadecyl, branched heptadecyl, branched

oct adecyl, branched nonadecyl and branched icosyl. For exanple, gigs
branched C3-Caal kyl, especially branched C3-Caal kyl, preferably n@gugdmﬂa
C3- 4al kyl, such as, for exanple, isopropyl, sec- butyI i sobutyl or tert-
butyl . Branched C4- C2aa|ky| can have the above nentloned meani ngs up to the
correspondi ng nunber of carbon atonms. X is, for exanple, C4-Cl2- or

C4- C8-al kyl, such as sec-butyl, iso- butyl, tert-butyl or tert-anyl,

especi ahky dc%ﬁPbSlEdH a@rziﬂiftﬁmé‘{'ﬁyigemgé ziatﬂﬁhléyw drst Henﬁpﬂfepm %ﬂélfé&eﬁorﬁ,md s,
for. exanple, Cl1-C12 al k npl es t her eof
i ncl udrarahRgidecy hwch?ﬁr epACy!, P?@ﬁh%??dew @lﬂfyﬂhedé%@ﬂsaxl yPrangReshRANA-

tert- b‘x’fecyt}’bra ﬁéﬁ %xadeg%l}’branlaﬁéﬁ b ta@ecﬂﬁl %rhﬁéﬁé@t&){édé%ﬂt Wancﬁec?h@h(édb%iiw

octyl, nonyl, tetradecyl, pentadecyl, hexa ecyl,
hept ad@é‘@lbfa@élegd@@yl mea@e@w Ieh@npmgih Cathyl asparikly brascheddenfsaliyli near

or DI anfhRf) QrafAEﬁedbﬁcgg%aynafsmﬁ@xma@ &%arolmtsgcbn@ %w%vqm' ng

nunber on ato oal k for' ex ropyl

cycl openttyl , cycl ohexyl or cycl ooctyl, especially cycl opentyl or

cycl ohexyl, preferably cycl ohexyl. HaI ogen is fluorine, chlorine, brom ne
or iodine, especially chlorine or fluorine, preferably fluo- rine.

Cl- C20HBrhaetiddy C4-Copatkyhean-have tpele;bolvamuersiubsdi imearﬁatgs(]lp ©20b¢ lcptresidnalirg kyl

noi ety ca be su ur al i d cal_ hal . 8 Or,
a1t or neLIREr ! Apog PP ert AT GBS (i B Cer o S4P TP 8 o o
pol y- hadudyl stehsiuil ot Ret-arhyipsspeaiaty :sbbmtyleafaerplamyl.from 1to3, or 1or 2,
hal ogen substituents present on the al kyl noiety. Cl-C20Al kyl sul fonate is
RSO3 wherein Ris linear or branched C, -C2aal kyl as descri bed above.

Exanpl eg,- CRQH@D‘G linBat UﬂBraﬁEﬁelfwhr&iJisf tonadxamptd, I G, fartat, 65, @g—mﬁﬁ@ dlyiat e,

| | f d hex | 0 al kyl
Pher o1 rExemeen it Tsuteredd. eSNEhiavicporrar st RS R, | )
EXGag%aﬂ f’ Y’I?ﬁéxy‘tl ﬁ@pmszm@%ﬁlﬁ%ylpeﬁﬂﬁwwlmﬂ GBiyll 750, de:t;hhsm‘mmtylt doed
ar onate is
napht hyq’ecyh@tﬂf_’@cﬁdﬁ“@e&w??xaﬁﬁﬁgt %%%%%VEP{} éﬁ‘f’yﬁ d}‘f’ﬁf“g%%e?@&1'°?%¥' exanpl e,

t ol Uene@PbEgﬂﬂ@I B likewielmbhi SEbANdReNTRNeas Skl dbenaintantioned meanings up to the
2,4,6-tris(isopropyl)benzenesul fonate, 4-tert-butyl benzenesul fonate and

4- dodecSArespendieg adm PR SREDONIAIBS s ubst i t ut ed aryl sul fonates are, for
exanpl e, 4-chl orobenzenesul fonate, 4-fl uoro-

Ca-CsCycloalkyl is, for example, cyclopropyl, cyclopentyl, cyclohexyl or cyciooctyl, especially

cyclopentyl or cyclohexyl, preferably cyclohexyl.

Hatogen is fluorine, chiorine, bromine or iodine, especially chlorine or fluorine, preferably fluo-
fine.

C,-CaHaloalkyl is a mono- or poly-halo-substituted Cq-Caoalkyl. The alkyl moiety can be sub-
stituted by a plurality of identical halogen atoms or, alternatively, by different halogen atoms.
When C;-Cagalkyl is mono- or poly-halc-substituted, there are, for example, from 1 to 3, or 1 or

2, halogen substituents present on the alkyl moiety.

C,-CaAlkylsulfonate is RSO, wherein R is linear or branched C;-Cxealkyl as described
above. Examples thereof include methyisulfonate, ethylsulfonate, propylsulfonate, pentyl-
sulfonate and hexylsulfonate.

C.-CxHaloalkylsulfonate is RSO; wherein R is halo-substituted Co-Copalkyl, C2-Cio-, C2-Ce-
or C4-Cg-alkyl. Exampies thereof include C2FsS03, C4FsS0Os and CgF7S04

Unsubstituted Cs-Croaryisulfonate is RSO3 wherein R is Ce-Cioaryl, €.9. phenyl or naphthyl.



benzenesul fonate, 2,4,6-trifl uorobenzenesul fonate and

pent af [ uor obenzenesul f onate. Canphorsul fonate is Cl- C12Al koxy denotes

| i near or branched radicals and is, for exanple, Cl-CB-, Cl-C6- q(] DEC 2003
Cl- C4- al koxy. Exanpl es t her eof i ncl ude met hoxy, ethoxy, propoxy,

i sopropoxy, n-butyloxy, sec-butyloxy, 4 sobutyloxy, tert-butyloxy,

pentyl oxy, hexyl oxy, heptyloxy, 2,4,4-trinethyl- pentyl oxy,

2- et hyl hexyl oxy, octyl oxy, nonyl oxy, decyl oxy and dodecyl oxy, especially
met hoxy, et hox pr opox i sopropoxy, n-butyloxy, sec-butyloxy, isobutyloxy
and terfk V'bi!{bﬁ'%/fw&ﬁ anylsafeaien gramsemesampliabiabienesulioohle, ubBtrinethgitepteany| i s

-t
copeci a2 aieR2 B Hs( bt s REer BYAMERLEe T0BE Db e e tan HOR rdatbRte | <
R - sozcb@@zaﬂbsulfomteczo per fl uoroal kyl sul fonyl - SO2-Rc imide is Ra S22 N S

Rob , wherein Ra, Rob and R independently of one another are Cl
C20per fl uoroal kyl which is unsubstituted or is substituted by N(Rd)(Re), or

Ra, Rb Hag-wOstivted mngsyionatebstard, utfed dxpmBle3; 4@hlorsbenadndduifonget hefiu@be

Re i naogeiatRTonaP. EAB-ult e BheSdonde deicprlall o s slbrabiyet her ar e

Cl- Coperfl uorol kyl ene, \Mﬁbch optionally is interrupted by O or

N(Cl- C12- Al kyl). Perfl uéno | is alkyl which is fully substituted by
fluoro, i.e. the hydroggo a Oare re- pl aced by fluoro. The sanme applies
for t heCp@pherguifangtaigl ene. @I es-of such anions are (C2F5S(2) 2N-,
(CAF9S2) 2N-, (CBF17SR) 3C-, SOZ) 3C, (CF3SM)2N, (CAF9sSM2)3C ,

( CF3SR) 2( CAF9SR) C (CF3302)604F9302)M [(3,5-bis(CF3) 3 0 DEC 2003 5
(C8H3) %2 FC-S02 - S02 F: F2C 2 %\ F2C N | C SO2CF3 , 0 N
- C2F4" segLmléesy @Otefrh@asﬁébiﬁ@@“eds@?'qﬂb%@fﬁz%:f%aﬁm Cieforn @pfis 52 ¢ (SO

2CF3) 2 C- @E&S@?Cﬂ&@?@%&h&eo%l‘?@@@%ﬁétmoxy,F%pany?%o%‘r'&ﬁbx?nh%ﬁn&@e
il

known t he person ski inth t. The "ani ons as wel
pr epar af§oPYIaRe FeBUivionRd tRrt-Rutyloxny.ugeByioxEe hexvipwy, pbertylpvn 8. 4-Hingtayi cal s

X and Ypailylbiie 2riieyitvéxyloxPasctbxyit R8nyi@doRbBx§anl ©a8RMdeSecially
methoxy, ethoxy, propoxy, isopropoxy, n-butyloxy, sec-butyloxy, isobutyloxy and tert-
butyloxy, preferably methoxy.

Mono- or poly-substituted phenyl is mono- to penta-substituted, for example mono-, di- or tri-

substituted, especially mono- or di-substituted.

C4-Cyo-Perfluoroalkylsulfonylmethide is RE_'SOE(I;_‘SOERb , C1-Cyp-perfluorcalkylsulfonyl-
SO;R,

, wherein R,, Ry and R; independently of one another are C;-

Caoperfluoroalkyl which is unsubstituted or is substituted by N(Rg)(Rs), or Ra, Ry and R, are
phenyl substituted by CF;; or R, and Ry, together are C,-Cg-perfluoroalkylene, which option-
ally is interrupted by -O-; Rq and R, independently of one another are C;-Calkyl or Ry and
R together are C,-Cgperfluorolkylene, which optionally is interrupted by O or N(C;-C2-Alkyl).
Perfluoroalkyl is alkyl which is fully substituted by fluoro, i.e. the hydrogen atoms are re-
placed by fluoro. The same applies for the perfluorcalkylene.

Examples of such anions are (CaFsSO2)N', (CiFgSO.LNT, (CeFi780,)aC", (CFSO,)sC,
(CF3S0O)oN, (C4FgS0.)sC7, (CF3S01)2(CsFsSC,)C, {CF3S0:){CaFsSO)NT, [{3,5-bis(CFj)-



formula | is, for exanple, in the 4,4 -position, the 4,2 -position or the
4,3 -position, especially in the 4,4"-position or in the 4,2 p05|t|on
preferably in the 4,4 -position. The position of the radicals X3 DEﬁdzMB
on the phenyl rings of the iodoniumsalt conpound of fornmula I is, for
exanple, in the 2,4,4"-position, 2,4,25-position or the 2,4,3"-position,
especially in the 2,4,4'-position or the 2,4,2" -position, preferably in
the 2,4,4" -position. X is branched C3-C20al kyl or C3-C8cycl oal kyl ,
preferably branched C3-Csal kyl, cycl ohexyl or cyclopentyl, especially
branched C3-C4al kyl me— sg Ioheﬁy_,s®or exanpl e Fsopr opyl, isobutyl,

sec- butt qgogqgg hugyl IS erge klnearOC -QQA@MK by-nBL2p Qﬂe

C3- C20alﬁy1 Qalkylf;pL erably® hy- 2 Flnear Cl- flﬁalkyl
branched C3- C8a|ky| espeﬁlally hydrogen or branc d C3- C4- alkyl. X is
especially preferably hydr ogen. The sum of the carbon atons in the
substitugmﬁs X and X, in the conpounds according to the invention is

Sxampl o he g Wﬁ%@??%ﬁ’% SO R e TR 05, trom s to
40, fromE% o 40, etc.. Y is linear C ClOaI kyl , branched C3-Cl0al kyl or

C3- C8cycl oal kyl preferabl y linear - or_ linear Cl-06-al kyl , branched
C3- C8- PHhANONSHIA KagwedhePeigPn Stltt%ft mﬁw dheARSRYS as fH PreRalAtitne

i sopr opyk d@&crltﬂeﬂ%la:gﬁ icusGHlikgh . A is a non-nucl eophilic anion, selected
fromthe group (BF4)-, (SbF6)-, (PF6) (B(C6Fs))4 , Cl- C20al kyI sul f onat e,
C2- C20hal oal kyl sul fonat e, unsubsti tuted C6-ClOaryl sul fonate, canphorsul -

f onat e, Tt@l?@t@brpgfrthlaLt%l@QE Whﬁd"‘{f&mmé@éﬂyﬂ%% of the |odomum salt compound of
C, - C20- perftl uoroal kyl sul fonyl i m de, and yl sul f gnat e substi tuted

by hal Jg&Rua R foacpliRyie 4@ -Pesitanthn é?kmsﬂmlﬂfe!t%%@?? g, gpec

€. g. sehegd gd- f_, Q{B&&Qnﬂte%ﬁ -poticR) pretdrBiifin the(43( E@d).4 , 30 DEC 2003 6
C2- C20hal oal ky fonate, canph orsuF fonate, C, al kyl sul fonat e,

phenyl sul f onat e and p- met hyl phenyl sul f onat e; espeC| ally selected fromthe

group (ﬁlﬂal:@smon(é?':@ radi E(@E SAndy oﬁrﬁ‘i’e &%ny%aéf@i@é fovb&itf giitdotnpofind of

char act eri si ng feature o t he conp ounds fornmul a accordi ng to the
i nvent i formils itené@r axpeple mthsr?eﬁgt’rpt‘ﬁ'twgs2 dr?- -PRgtionef th@ 2t -drAogiianfpecially

| dent i g 'thélzi;%z)togﬁ@ﬁ spthet%f' Ab_pssitln, BYerhBlf i tﬁé@rl 45}§iém6ﬁt ric® iodonium

salts. are thus different in each case. is also to be

not ed tXais toanehed cbuCaoalkyipri Go-Gioxalpalkely prsferably dvanghed é%as@aaﬂﬂy' £YBPRfeh el
al kyl 5%\”53}&9& bé(sggﬁta Rk Ca"@%kﬁ Be chiisnsde dorabiarh doié< Qg Asob@gist a

C4al kyl ogen. , 'I's other than hydrogen, the branched
al kyl XSQ;abutallcsderbeutaﬂ C3a| kyl. The sum of the carbon at- ons of the

radical g, % KydloBeh,aP ISR, bAghed Cx8.lail BPC,Ic8ld6AS ploRsaipmyounds
drogen, linear Cy-Coalkyl, branched C3-Csgalkyl, especially hydrogen or branched Cy-Cs-alkyl.

X, is especially preferably hydrogen.

The sum of the carbon atoms in the substituents X and X, in the compounds according to the
invention is always at least 4, that is to say the sum is 4 or greater than 4, for example from 4
to 40, from 4 to 20, from 4 to 10, from 4 to 8, from 5 to 40, from 6 to 40, etc..

Y is linear Cy-Cialky!, branched C;-Cyealkyl or Cs-Cecycloalkyl, preferably linear C4-Cg- oOr
finear C;-Cs-alkyl, branched Cj3-Cg- or branched Cj-Cs-alkyl, cyclohexyl or cyclopentyl, for
example isopropyl or linear C,-Caalky!.

A is a non-nucleophific anion, selected from the group (BF.), (SbFs), (PFs), (B(CeFs))a, Ci-
Caoalkylsulfonate, C,-Cyghaloalkyisulfonate, unsubstituted Cs-Croarylsulfonate, camphorsul-
fonate, C,-Cao-perfluoroalkytsulfonylmethide, C,-Cao-perfluoroatkylsulfonylimide, and Cs-Cio-
arylsutfonate substituted by halogen, NO,, C;-Cyzalkyl, C,-Cqzhalo-alkyl, C;-Cizalkoxy or by
COOR;; e.g. selected from the group (SbFs), (PFs), (B(CsFs))a’,



cording to the invention is that both phenyl rings on the iodine atom nust
carry substituents, so that the formation of benzene upon cl eavaa]euogi

avoi ded. The conpounds according to the invention offer an optinu &%2903
between the requisite reactivity for a very wi de range of applications (as
descri bed bel ow and in the Exanpl es) 6and good solubility in the

fornmul ations, and they prevent the release of benzene. Also, rela- tively

| ow t oxi col ogical effect is to be expected as a result of the substitution.
General processes for the preparation of aryliodoniumsalt conmpounds are
known 03-Q.fitalgakyisutiomats Kichinporsalfdriate, aCt- Cagatkylesuléonﬁacplhém&uifonatheand fo

| nvent MRUEFHSCRIaR: Pl saenyoro msel (SpBe f2ta (HER ok *iflgr o

corrpour@g@aqukfy@nn@ﬂaael can be prepared according to the processes descri bed
in US Patent Specifications 4399071 and 4329300 and in DE 2754853. For
exanple, it is possible to prepare the hexafl uorophosphate salts by

exchangy A riddiSrisiiy RAkuré bPRel dhnpHIUABS 6f Rl I@‘cconﬁh@ 1BQhé @RRAtGH BhaoEeni um
conpounds pgSUCh as the bissulfates
I

g Those net hods gv% been g g@)vshed

for exaHplPBenyyingsamigeriodpe Aomjare yot Wt'@”érﬁ”b%@e at % BOEWY AGar i -

ous ”Et*égwﬁn%ﬂé" .B&&.M%%ﬁé ali @y, Oindt‘h%r@m\!,%ﬁ@éﬁtlu@@a& aagaal R i alkb3o ®an
oun
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ample, compounds of formula | can be prepared according to the processes described in US
Patent Specifications 4399071 and 4329300 and in DE 2754853. For example, it is possible
to prepare the hexafluorophosphate salts by exchanging the anions from the simple salts of
the corresponding iodonium compounds (such as the bissulfates). Those methods have
been published, for example, by Beringer et al. in J. Am. Chem. Soc. 81, 342 (1959). Vari-
ous methods for the preparation of the above-mentioned simple salts can also be found in
that literature reference. For example, the reaction of two aromatic compounds with iodyi
sulfate in sulfuric acid, the reaction of two aromatic compounds with iodate in acetic acid,
acetic anhydride, sulfuric acid, the reaction of two aromatic compounds with iodoacylate in
the presence of an acid, or the condensation of an iodoso compound, an iodoso diacetate or
an iodoxy compound with a different aromatic compound in the presence of an acid.

in some cases it is also possible to oxidise an aryl iodide in situ, and then condense it with
the other aromatic compound. That variant of the condensation is carried out, for example,

in dilute sulfuric acid (EP 119068).



COORI, in particular A- is a non-nucleophilic anion, selected fromthe
group (PF6)', (B(C6F5))4, Cl-Cl2al kyl sul fonate, C2-Cl2hal oal kyl S;ﬂ ﬁoﬂ'Etezuna
unsubstituted phenyl sul fonate, canphorsul fonate, and phenyl sul f orfate
substituted by hal ogen, NO2, Cl-Cil2al kyl, C1-Cl12- hal oal kyl, C1-Cl2al koxy
or by COORl. Special preference is given to radiation-sensitive
conpositions wherein in the conpounds of formula | X is branched

CA-Cfial kyl or cyclohexyl; Xl is hydrogen or branched C4-Cfialkyl; Y is

| i near Cl- C4al kyl, branched C3-C4al kyl or cyclohexyl; A is a

non- nucl eophilic anion, selected fromthe group (PF6) canphorsul fonate and
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Cl- C20- al kyl sul f- onate, Cl-C20hal oal kyl sul fonate, unsubstituted
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by Cl-C4al kyl. 30DEC2M 8 Exanpl es of conpounds of formula |I suitable as
conponent (b) in the conpositions accord- ing to the invention include
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X is branched C,-Cgalkyl or cyclohexyl,

X; is hydrogen or branched C4-Cealkyl;
Y is linear Cy-Caalkyl, branched C3-Caalkyl or cyclohexyl;
A" is a non-nucleophilic anion, selected from the group (PFe)’, camphorsulfonate and

C:-Caalkyl-substituted phenylsulfonate.

Also of interest are compositions wherein in the compounds of formula |

X is branched C4-Cealkyl or cyclohexyl,

Y is linear C;-Caalkyl, branched Cs-Caalkyl or cyclohexyl;

A~ is a non-nucleophilic anion, selected from the group (PFg), (B(CsFs))s, C1-Cop-alkylsulf-
onate, C,-Cyhaloalkylsulfonate, unsubstituted Ce-Cioarylsulfonate, camphorsulfonate, and
Cs-Cioarylsulfonate substituted by halogen, NO, C1-Croalkyl, Ci-Cizhalo-alkyl, Cy-Crealkoxy
or by COOR;; and

Ry, is C;i-Calkyl, phenyl, benzyl, or phenyl mono- or poly-substituted by C:-Calkyl.
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4-fluorophenylsulfonate; 4-tert-butylphenyl-4-methylphenyliodonium 4-methoxyphenylsulf-o-
nate; 4-tert-butylphenyl-4-methylphenyliodonium hexafluorophosphate; 4-isobutylphenyl-4-
methylphenyliodonium nonafluorobutylsuifonate; 4-cyclohexyl-4-methylphenylicdonium hex-
afluoroantimonate; 4-(2-methylbut-2-yl}phenyl-4'-methylphenyliodonium nonafluorobutylsul-
fonate; 4-isobutyl-phenyl-2'-methylphenyliodonium hexafluorophosphate; 4-isobutylphenyl-4’-
ethylphenyl-iodonium hexafluorophosphate; 4-(branched dodecy!)-4-methylphenyliodonium
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Wagner, Sarx/Lackkunst harze (Minich, 1971), pages 86 to 123 and 229 to 238,
or in Ul- mann/ Encycl opadi e der techn. Chem e, 4th edition, volunme 15
(1978), pages 613 to 628, or Ul mann's Encycl opedia of Industrid 0 DEC C 2003
Chem stry, Verlag Chem e, 1991, Vol. 18, 360 ff., Vol. A19, 371 ff.. The
surface-coating preferably conprises an : am no re5| n. Exanples thereof "

i ncl ude etherified and non-etherified rel am ne, urea, guanidine and bi uret
resins. O special inportance is acid catalysis for the curing of
surface-coatings conprising etherified amno resins, such as, for exanple,
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that are suit- as corponent , such as, for exanple, glycidyl
met hacryl ate, diglycidyl ethers of

It is possible, for example, to use all customary epoxides, such as aromatic, aliphatic or cy-
cloaliphatic epoxy resins. These are compounds having at least one, preferably at least two,
epoxy group(s) in the molecute. Examples thereof are the glycidyl ethers and symbol 98 \f
"Symbol” \s 11p-methy! glycidyl ethers of aliphatic or cycloaliphatic diols or polyols, e.g.
those of ethylene glycol, propane-1,2-diol, propane-1,3-diol, butane-1 4-diol, diethylene gly-
col, polyethylene glycol, polypropylene glycol, glycerol, trimethylolpropane or 1,4-
dimethyloicyclohexane or of 2,2-bis(4-hydroxycyclohexyl)propane and N,N-bis(2-hydroxyeth-
yllaniline; the glycidyl ethers of di- and poly-phenols, for example of resorcinol, of 4,4
dihydroxyphenyl-2 2-propane, of novolaks or of 1,1,2,2-tetrakis{4-hydroxyphenyl)ethane. Ex-
amples thereof include pheny! glycidyl ether, p-tert-butyl glycidyl ether, o-icresyt glycidyl
ether, polytetrahydrofuran glycidyl ether, n-butyl giycidy! ether, 2-ethythexyl glycidyl ether,
Ciansalkyl glycidyl ether and cyclohexanedimethanol diglycidyl ether. Further examples in-
clude N-glycidyl compounds, for example the glycidyl compounds of ethyleneurea, 1,3-prop-



bi sphenol A, for exanple those obtainable under the trade nanes EPON 828,
EPON 825, EPON 1004 and EPON 1010 (Shell); DER-331, DER-332 and 8- BBe 2003
(Dow Chemical); 1, 4-butanediol diglycidyl ethers of phenolformal dehyde

novol ak, e.g. DEN- 431, DEN-438 (Dow Chem cal); and resorcinol diglycidyl
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formul a (wa Chemlcal) and resorcinol dlglyc:dyl ethers alkyl g ycndyl efhers, such as, for example,
Ca-Croglycidyl ethers, e.g. HELOXY Modifier 7, C12-Craglycidyl ethers, e.g. HELOXY Modifier
8, butyl glycidyl ethers, e.g. HELOXY Modifier 61, cresyl glycidyl ethers, e.g. HELOXY Modi-
fier 62, p-tert-butylphenyl glycidyl ethers, e.g. HELOXY Modifier 65, polyfunctional glycidy!
ethers, such as diglycidyl ethers of 1,4-butanediol, e.g. HELOXY Modifier 67, diglycidyl
ethers of neopentyl glycol, e.g. HELOXY Modifier 68, diglycidyl ethers of cyclohexanedi-
methanol, e.g. HELOXY Modifier 107, trimethylolethane triglycidyl ethers, e.g. HELOXY
Modifier 44, trimethylolpropane triglycidyl ethers, e.g. HELOXY Modifier 48, polyglycidyl
ethers of aliphatic polyols, e.g. HELOXY Moditier 84 (all HELOXY glycidyl ethers are obtain-
able from Shell).
Also suitable are glycidy! ethers that comprise copolymers of acrylic esters, such as, for ex-
ample, styrene-glycidyl methacrylate or methyl methacrylate-glycidyl acrylate. Examples
thereof include 1:1 styrene/glycidyl methacrylate, 1:1 methyl methacrylate/glycidyl acrylate,
62.5:24:13.5 methyl methacrylate/ethyl acrylate/glycidyl methacrylate.
The polymers of the glycidyl ether compounds can, for example, also comprise other func-
tionalities provided that these do not impair the cationic curing.
Other glycidy! ether compounds suitable as component {a1) that are commercially available
from Ciba Specialty Chemicals are polyfunctional liquid and solid novolak glycidyl ether res-
ins, e.g. PY 307, EPN 1179, EPN 1180, EPN 1182 and ECN 9699.



0 [H2G-CCHO -R5 H (11) wherein x x is the nunber 1, 2 or 3; and R5 when x =
1, is unsubstituted or Cl-Cl2al kyl -substituted phenyl, naphthyl, anthracyl,
bi phenyl yl, C,-C20al kyl, or C2-C20al kyl interrupted by one or m)%encn?'g
atons, or R5 when x = 2, is 1, 3-phenyl ene, 1, 4-phenyl ene,

C6- C10cycl oal kyl ene, unsubstituted or _4hal o-substituted C, - C40al kyl ene,

C2- C40al kyl ene interrupted by one or nore oxygen atons, or a group , or zHe
CH3 2, -c-Hz, R5 when x =3, is aradical -c? -Kor H - Hz H2 R6 is
C - C20al kyl ene, oxygen or H2C+O CH2-CH(CH )-y - HC-- O CH z CH(CH3) 3

H-O- CH2 Bl untierstapidyibatdyixtuseshelrdiffgrant glyaidy! ether cesapgnds, manAe BRASEdRS
formul a #%@O#r{t?ﬁgﬂerel N R~0HHCH (), 2 3 b DEC 2401 -12 R7 is
unsubst 1- Cl2al kyl - substituted phenyl; naphthyl; anthracyl;

bi phenyl yl; Cl-C20al kyl, C2-C20al kyl interrupted by one or nore oxygen

&1 obal g RLRES! RoBietofl T Brekarmme selitimacnyt Gribia® mor oPovygen at oms, or

a group JeN
[HZC——&—CHE—O Ry (1), wherein
X

x is a number from 1 to 6; and

Rs is a mono- to hexa-valent alkyl or aryl radical.

Preference is given, for example, to glycidyl ether compounds of formula H

0
[ Hzc’-'—lﬁ—CH,‘,——o;!»Rs (1l) wherein
x

x is the number 1,2 or 3; and

Rs when x = 1, is unsubstituted or C;-Csealkyl-substituted phenyi, naphthyl, anthracyl,
biphenyly!, C4-Caoalkyl, or C2-Caoalkyl interrupted by one or more oxygen atoms, or

Rs when x = 2, is 1,3-phenylene, 1,4-phenylene, Ces-Ciocycloalkylene, unsubstituted or

halo-substituted C,-Cagalkylene, Co-Cacalkylene interrupted by one or more oxygen atoms, or

a group @nr@

C.H, oH, H,C-F0—CH,-CH(CH I~
. ] _ .
Rs when x = 3, is a radical —C—C—C— —-ﬁ—(‘:—ﬁ-— ,or HC—EO CH CHCH)E-
He (];_ : 2o c—Eo—CH CH(CHS)};‘
H, H,

y is a number from 1 to 10; and

Rs is Cy-Cyealtkylene, oxygen or

The glycidyl ethers (at) are, for example, compounds of formula lla

0
R—0—C—C~——CH, (ila), wherein
H
2



R6 is Cl-C20al kyl ene or oxygen. ; and Preference is given to the glycidyl
et her conpounds of formula Ilb RC CGCCH2 OR5 OC CCH2 (Ilb), wherein H
H2 H R5 is phenyl ene, Cl-C20al kyl ene, C2-C20al kyl ene interrupted by one or
nore oxygen atons, or a group (\- 1>-R-,, ,>; and R6 is Cl-C2 IU(ﬂE@n?ﬂﬂ
oxygen. Further exanples for conponent 1(2a_l) are pol ygl ycidyl ethers and
pol y(P-net hyl gl ycidyl) ethers obtainabl"e by the reaction of a conpound
containing at |east two free al coholic and/or phenolic hydroxy groups per
nol ecul e with the appropriate epichlorohydrin under al kaline conditions,
or al t eMhatd vedupsiitntedhe Gr@saidsubstitatad abemytowpathyl entbiradyl; digheegyent  al kal i
treat- . X}ures different polyols may al so be used. Such ethers
can be Roanek CRIERSH B ERT B ot morf bnbert o S e’ BlBfaas
et hyl - ene @ _ycol, diethylene glycol and hi gher poly(oxyethylene) glycols,

pr opane-Hzt_;’ T-abHand—mpe! y:(oxypropyl ene) glycols, propane- |, 3-diol,
but ane-1,4-di dfl, p%)l y(of‘yt etranet hyl ene) gly- cols, pentane-1, 6-diol,

hexane-1_ 6-di ol , hexane-2,4,6-trj , glycerol, 1,1,1-trinethylol-prop- ane,
o sy DRprvTe. Cotisdibianes Camapbldm naapied b etshbl SO paeRaioms,
resorcitol, quinitol, bis(4-hydroxycycl ohexyl)nethane,

2, 2- bi s(4- hydr oxys§clrghexyl gpane_anpd 1, 1- bi s- (hydr ox-

ymnet hyl )5? %‘Fﬁex%&n al ol s having aronmatic nuclei, such as
N, N- bi s(2- hydroxyethnyl)anilTne and p, p' - bi s(2-hydr oxyet hyl am no) di phenyl
met hane._ They can al so be prepared from nononucl ear phenols, such as
resorci el anrk CiarddBNS WYY pol ynucl ear phenol s, such as

bi s(4- hydr oxyphenyl ) net hane, 4, 4-di hydr oxydi phenyl, bi s(4-hydroxyphen 3 0
DEC Dip -13 yl)sulfone, 1,1, 2,2-tetrakis(4-hydroxyphenyl)ethane,

2, 2- bi sfAeiRiRNCEIg Bienia esixsisvhethebsaopgungn 6f fornuiadil

2, 2- bi s( 3, 5-di brono¢#t- hydr oxyphenyl ) propane. Further hydroxy conpounds
suitabl e for the pteparation_of~poel vgl vei dvyh-ethers an 2- Ime-

t hyl gl yci dyl) etﬂgés‘gge t g2né%o?gk§ d%taigablzﬁ%y thgmﬁgﬁﬁgﬁgation of

al dehydes, such as fornal dehyde, acetaldehyde, chloral and furfural, wth

phenol s,R.SUEBh@sylered C, 4Mlehe, BReDRlkylend-IRtERESEd bilohE ©F More PxyRfeAH®IMS,
3, 5-di metshyl Bh@?ol , 47 ch orophenol an()j, 4-tert-'t§)1ut ym))henol . Pol y(N-gl ycidyl)

conpounds can be gopta| ned, for\exanple, by dehydrochlorination of the re-
action pradyots @ hR: dr i n;amd h am nes containing at |east two
am nohydr ogen at ons

Rs is Cy-Copalkylene or oxygen.

Further examples for component (a1) are polyglycidyl ethers and poly(B-methylglycidyi)
ethers obtainable by the reaction of a compound containing at least two free alcoholic and/or
phenolic hydroxy groups per molecule with the appropriate epichlorohydrin under alkaline
conditions, or alternatively in the presence of an acid catalyst with subsequent alkali treat-
ment. Mixtures of different polyols may also be used.

Such ethers can be prepared with poly(epichlorohydrin) from acyclic alcohols, such as ethyl-
ene glycol, diethylene glycol and higher poly(oxyethylene) glycols, propane-1,2-diol and
poly(oxypropylene) glycols, propane-t1,3-diol, butane-1,4-diol, poly(oxytetramethylene) gly-
cols, pentane-1,5-diol, hexane-1,6-diol, hexane-2,4,6-triol, glycerol, 1,1,1-trimethylol-prop-
ane, pentaerythritol and sorbitol, from cycloaliphatic alcohols, such as resorcitol, quinitol,
bis(4-hydroxycyciohexyl)methane, 2,2-bis(4-hydroxycyclohexyl}propane and 1,1-bis-(hydrox-
ymethyl)cyclohex-3-ene, and from alcohols having aromatic nuclei, such as N,N-bis(2-
hydroxyethylaniline and p,p™-bis(2-hydroxyethylamino)diphenylmethane. They can also be
prepared from mononuciear phenols, such as resorcinol and hydroquinone, and polynuclear
phenols, such as bis(4-hydroxyphenyl)methane, 4,4-dihydroxydiphenyl, bis(4-hydroxyphen-



such as aniline, n-butylanne, bis(4-an nophenyl)nethane,

bi s(4- am nophenyl) - propane, bis- (4-nethylam nophenyl) net hane and

bi s(4- am nophenyl ) ether, sulfone and sul foxide. Furth- er sui taslﬂeDEE Zﬂj)ﬁ
pol y(N-gl ycidyl) conpounds include triglycidyl isocyanurate, and

N, N -di glycidyl derivatives of cyclic,alkyleneureas, such as ethyleneurea
and 1, 3-propyl eneurea, and hydan- t0|ns such as, for exanple,

5, 5-di et hyi hydant oi n. Pol y(S-gl yci dyl) corrpounds are al so suitable.

Exanpl es thereof include the di-S-glycidyl de- rivatives of dithiols, such
as et hamlésulfOEe,dﬁﬂhi Biteteakib(hgdrdxymneoppetbars, h&EmiBem-yIWroeymyl) “Prapapea(bén

o yei dyPRedl AT 508 o2be R Ao RIS B B B bonded to hetero ators of
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N-gl yci Cbﬂn'al‘dlefhgae gﬁcﬁraldmﬁg@émrdmdrmf@m&aﬂwmtdwho@yﬂ@ﬁragl for afa&mple phenol,
2- gl yci dyl ox bi s(5

01 di net hyl - 1- gl C|dlhydant0|n 3E¥ pane.
Pr ef er eRt&§ rﬁl%‘?' tPcP’aM:I %/éldd??mlélf"i"@f% %"Ogbml.éné 4+t QHEA'F&?“%H eof
i nclude diglycidyl ethers of bisphenol A e.g. ARALDIT GY 250 from G ba

Speci alty Chem cals, diglycidyl ethers of bisphenol F and diglyci d%elf
e o BN SN, CompoSpRLPAT b OBIAHIASh (B SXaTBIe ON deBPoNgTSAOR AT 1A o s
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glycidyl esters of carbox C ac- especi di - and yacarboxyllc

aci ds. BXehp$ é@'hﬂ%ér@éi?'am'@ Pisga- gmmphwyl)&%w éf %’éﬁ“”%’i’ﬁi‘ﬂ opane i pi ¢
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and hexa acid, 1sop thalc acid or trinmellitic acid,

di meri séd SIUki@ltl? M(Hglycml D@@pzmogs inciudey Kigieisly! @pcmumom@wmwaw
not gl y%l'eFWAhJ%Q W%Q%Ik?feﬁeﬁr@gs eReX ad@thyRnelitdWand £35S ferfeRAd hydan-

di cycl opent adi ene
3-(3', 4t0l9$)@%963'ﬂ§,|f9h@m9|9§@dmwb@aﬂmﬂﬂ h-oxaspi ro-[5.5]- undecane, the
3,4 -epoxycyclohexylnethyl esters of 3, 4-epoxycycl ohexanecarboxylic acid,
(3 4- epoxycycl ohexyl - met hyl 3, 4- epoxycyclohexanecarboxygate but adi ene

u

di epoxi delyip- gheidymompeunde paler suitabis ExREBIES therspbineluge the BePiohEiaride or
gDOX' 0! 35HAlof AR, SR acfathAiC] 2 RbthioPR PLRPOHKCA BRSO ctfed!

I nonene nohoxl epOXI soy- ean ol | blsphenol A and
bisphenol F epoxy resins, such as, for exanple, Araldlt(r) Gy 250 (A,
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and photocura oxanes that contaln epox groups. Further suitab
cati oni geblps gd-yetyl gipdithd gmupsraossmdadamhetam ﬂmﬁeﬁt%ffqramf)tywn f%é’xﬁfé‘ﬂﬁ’d

for exa in P i Qns 67.
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nmonof uncicicomad-hggrodienzoic acid, N-glycidyl-N*-(2-glycidyloxypropyl)-5,5-dimethy!- hydantom and
2-glycidyloxy-1,3-bis(5,5-dimethyl-1-glycidylhydantoin-3-yl)propane.

Preference is given to diglycidyl ethers of bisphenols. Examples thereof include diglycidyl
ethers of bisphenol A, e.g. ARALDIT GY 250 from Ciba Speciaity Chemicals, diglycidyl
ethers of bisphenol F and diglycidyl ethers of bisphenol S. Special preference is given 10 di-

glycidyl ethers of bisphenol A.

Further glycidyl compounds of technical importance are the glycidyl esters of carboxylic ac-
ids, especially di- and poly-carboxylic acids. Examples thereof are the glycidyl esters of suc-
cinic acid, adipic acid, azelaic acid, sebacic acid, phthalic acid, terephthalic acid, tetra- and
hexa-hydrophthalic acid, isophthalic acid or trimeliitic acid, or of dimerised fatty acids.



a-ol efin epoxi des having an unbranched chain consisting of 10, 12, 14 or 16
carbon atons. Because nowadays a | arge nunber of different epoxy 3qnn§gngm
are comrercially avail- able, the properties of the binder can vary w de
One possible variation, for exanple de- pending upon the intended use of

t he conposition, is the use of m xturesyof different epoxy conpounds and
the addition of flexibilisers and reactive diluents. The epoxy resins can
be diluted with a solvent to facilitate application, for exanple when ap-
plication is effected by spraying, but the epoxy conpound is preferably
used i nExaraples| efepelyepaxidessihat aire et givcidyh aqompognds sre e t epaxsiesdofavinyloom

t enper a 0 \C ( _ |
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hexanedBﬂﬂxaaﬁﬂhﬁi}'mfé@'ﬁeﬁpoxﬁg@ﬂiﬁ?l ene gl ycoI divi- nyl ether, triethylene

glycol divinyl ether, triethylene glycol methylvinyl ether, tetra-ethylene
glycol divinyl ether, pluriol-E-200 divinyl ether, polytet rahydrﬁ L%I’ an
di vi nyl Fatthetr sg@ble cationisalihpolymerisabiger FMS@fml@Piee&WneaiSp(PabW% g g3t ol

di vi nyl &té}‘aﬁpllé)%ts%qﬁ%' b petliBSons 3118099, 4299938 and 4339567.
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eneoxyet hene)-glutaric acid nethyl ester and
(4- but oxyet hene)-| so-phthalic acid ester. Exanples of hydroxy-containing
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polycapr actones or yester adipate polyols, glycols and pol yether

pol yol s a-glafin epoxidds, haing adrunbyarichae chainsbnsistinglof d8d12dkari 16 qaé%anﬁoms
cellul ose esters, such as cellul ose acetate butyrate, and phenoxy resins.
Further cationicall y curable formul ati ons can be found, for exanple, in EP
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compounds and the addition of flexibilisers and reactive diluents.

The epoxy resins can be diluted with a solvent to facilitate application, for example when ap-
plication is effected by spraying, but the epoxy compound is preferably used in the solvent-
less state. Resins that are viscous to solid at room temperature can be applied hot.

Also suitable as component (a1) are all customary viny! ethers, such as aromatic, aliphatic or
cycloaliphatic vinyl ethers and also silicon-containing vinyl ethers. These are compounds
having at least one, preferably at least two, vinyl ether groups in the molecule. Examples of
vinyl ethers suitable for use in the compositions according to the invention include triethylene
glycol divinyl ether, 1,4-cyclohexanedimethanol divinyl ether, 4-hydroxybutyl vinyl ether, the
propenyl ether of propylene carbonate, dodecyl vinyl ether, tert-butyl vinyl ether, tert-amy! vi-
nyl ether, cyclohexyl vinyl ether, 2-ethylhexy! vinyl ether, ethylene glycol monovinyl ether,

butanediol monovinyl ether, hexanediol monovinyl ether, 1,4-cyclohexanedimethanol mono-



pounds, glycidyl ethers, oxetane conpounds, vinyl ethers,

aci d-crosslinkable nel am ne res- ins, acid-crosslinkabl e hydroxynethyl ene
conpounds and aci d-crosslinkabl e al koxy- nethyl ene conpounds. | gngCqﬂma
t he conposition according to the invention can also contain free-radica
pol y- nerisabl e conponents, such as eth | eni cal | y unsaturated nononers,

ol igomers or polyners. Suitable materiléls contain at |east one

et hyl eni cal |y unsaturated doubl e bond and are capa- bl e of undergoing

addi tion polynerisation. Exanples of suitable nononers that contain an
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triacryl ates, ethylene glycol diacrylates, diethylene glycol diacrylates,

di et h- ﬁc neéﬂ%[l ycol dinmethacrylate, triethylene glycol dinethacryl ates,

1, 3- propanedi ol di-acrylate, 1, 3- propanediol di et hacryl ate, neopentyl

gl ycol di | at.es, hexanet h ene col o [

di acryl grlt"ég’ %, Q{%ygfoé‘?"fpﬂ Mﬁé@&"j %ern’é?t% 3303’053236%2%? gr é’(rayt%rl t ol
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(2 acr ylamgynkendxyetesdsy phenyl di met hyl net hane,
bi s[ 1- (3-acryl oxy-2- hydroxy)] - p- propoxyphen- vyl di methyl nethane and

trishydroxyethyl isocyanurate trinethacrylate; the bis-acrylates and

bi s- met hagihg sitRmically fghyieasimuiapeas ghy beljurdator garaplepindtrilt 8942kei ght  of
from 200 to 500, di- allyl phthalate, divinyl succinate, divinyl adipate
and divinyl phthalate, vinyl acrylate, divinyl benzene, triallyl

phosphat gy cémbahdnt!(al)s pratarueategivando toytisbibradc Wpoyidest dryépoxicesdyasadrat e.
Exanpl es of hi her- nol ecul ar-wei ght (ol igoneric) poly-unsaturated conpounds

i ncl ude '%KFVP d epoxy resins, acrylated or vinyl ether- or
epoxy- gr oup- cont ai ni ng polyesters pol yu- rethanes and pol yethers. Further
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ins, acid-crosslinkable hydroxymethylene compounds and acid-crosslinkable alkoxy-

methylene compounds.

if desired, the composition according to the invention can also contain free-radically poly-
merisable components, such as ethylenically unsaturated monomers, oligomers or polymers.
Suitable materials contain at least one ethylenically unsaturated double bond and are capa-

ble of undergoing addition polymerisation.

Examples of suitable monomers that contain an ethylenic double bond include alkyl and hy-
droxyalkyl acrylates and methacrylates, such as methyl, ethyl, propyl, isopropyl, butyl, hexyl,
2-ethylhexyl and 2-hydroxyethyl (meth)acrylate, stearyl acrylate and isobornyl acrylates.
Further suitable examples include acrylonitrile, acrylamide, methacrylamide, N-substituted
(meth}acrylamides, vinyl esters, such as vinyl acetate, vinyl ethers, such as isobutylvinyl



pol yvi nyl ether and epoxy main chains can al so be used. Al so copol yners of
vinyl ethers and nononers which are functionalised wwth maleic acid, as
described in WO 90101512, are also very suitable. Al so suitable, poﬂﬁﬁeﬁm
are copol yners of nononers functionalised with vinyl ether and r%

acid. Such unsaturated oligoners can also be referred to as pre-pol yners.
Functional i sed acrylates are al so sui tdBre. Exanpl es of suitabl e nononers
that are normally used to formthe base polynmer (the backbone) of the
functionalised acrylate or nmethacrylate polyner are acrylate,

et hacr gihat, estyf@eh \liy e Ga-aibstitutidh¥yrete! W-ah@pyeditshe Mehiaekglidd @nd
n-butyl acrylate, n-butyl nethacrylate, isobutyl acrylate, isobutyl

met hacr YNy ”Q?h@t”FI?I hexyl acrylate, 2-ethylhexyl methacrylate, etc.. In
addi tion, suitable amounts of functional nmonom ers are copolyrreri sed

during the pol ynerisation in order to obtain the functional Yrrers Acid
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polyviny! ether and epoxy main chains can also be used. Also copolymers of vinyl ethers and
monomers which are functionalised with maleic acid, as described in WO 90/01512, are also
very suitable. Also suitable, however, are copolymers of monomers functionalised with viny!

ether and maleic acid. Such unsaturated cligomers can also be referred to as pre-polymers.

Functionalised acrylates are also suitable. Examples of suitable monomers that are normally
used to form the base polymer (the backbone) of the functionalised acrylate or methacrylate
polymer are acrylate, methacrylate, methyl methacrylate, ethyl acrylate, ethyl methacrylate,
n-butyl acrylate, n-butyl methacrylate, isobutyl acrylate, isobutyl methacrylate, 2-ethylhexyl
acrylate, 2-ethylhexy! methacrylate, etc.. In addition, suitable amounts of functional monom-
ers are copolymerised during the polymerisation in order to obtain the functional polymers.
Acid-functionalised acrylate or methacrylate polymers are obtained using acid-functional mo-
nomers, such as acrylic acid and methacrylic acid. Hydroxy-functional acrylate or methacry-
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for example, tetrachiorophthalic acid, tetrabromophthalic acid, phthalic acid anhydride, adipic
acid, tetrahydrophthalic acid, isophthalic acid, terephthalic acid, trimellitic acid, heptanedicar-
boxylic acid, sebacic acid, dodecanedicarboxylic acid, hexahydrophthalic acid, etc..

Suitable polyols are aromatic and especially aliphatic and cycloaliphatic polyols. Examples
of aromatic polyols are hydroguinone, 4,4’-dihydroxydiphenyl, 2 2-di{4-hydroxyphenyl)-prop-
ane, and novolaks and resoles. Examples of polyepoxides are those based on the polyols
mentioned, especially the aromatic polyols and epichlorohydrin. Also suitable as polyols are
polymers and copolymers containing hydroxy! groups in the polymer chain or in side groups,
such as polyvinyl alcohol and copolymers thereot or polymethacrylic acid hydroxyalky! esters
or copolymers thereof. Further suitable polyols are oligoesters having hydroxyl terminal

groups.
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Exanpl es thereof are descri in JP-A-2-289611 and US P F NP 13D
taerythritol pentaitaconate, dipentaerythritol hexaitaconate, ethylene glyco diacrylate, u-
tanediol diacrylate, 1,3-butanediot dimethacrylate, 1,4-butanediol diitaconate, sorbito! triacryl-
ate, sorbitol tetraacrylate, pentaerythritol-modified triacrylate, sorbitol tetramethacrylate, sor-
bito} pentaacrylate, sorbitol hexaacrylate, oligoester acrylates and methacrylates, glycerol di-
and tri-acrylate, 1,4-cyclohexane diacrylate, bisacrylates and bismethacrylates of polyethyl-

ene glycol having a molecular weight of from 200 to 1500, and mixtures thereof.

Suitable unsaturated, free-radically polymerisable compounds are aiso the amides of the
same or different unsaturated carboxylic acids and aromatic, cycloaliphatic and aliphatic
polyamines having preferably from 2 to 6, especially from 2 1o 4, amino groups. Examples of
such polyamines are ethylenediamine, 1,2- or 1,3-propylenediamine, 1,2-, 1,3- or 1,4-butyle-
nediamine, 1,5-pentylenediamine, 1,6-hexylenediamine, octylenediamine, dodecyl-enediam-
ine, 1,4-diaminocyclohexane, isophoronediamine, phenylenediamine, hisphenylenediamine,

di-B-aminoethy! ether, diethylenetriamine, triethylenetetraamine and di(B-aminoethoxy)- or di-



6048953. M xtures of two or nore such free-radically polynerisable

materials can al so be used. Binders nay al so be added to the conposit]
according to the invention, this being espe- cially advantageous vﬂtBnUEEeZUﬂa
phot opol yneri sabl e conpounds are liquid or viscous sub- stances. The anount
of binder may be, for exanple, fromb5 i@n 95 % by weight, preferably from

10 to 90 % by weight and especially from40 to 90 % by wei ght, based on
total solids. The binder will be selected according to the field of use
and the properties required therefor, 3 0 DEC 2003 -20 such as
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(meth)acrylates that have been esterified with hydroxyalkyl (meth)acrylates.

It is also possible to use compounds that can be crosslinked equally both free-radically and
cationically. Such compounds contain, for example, both a viny! group and a cycloaliphatic
epoxy group. Examples thereof are described in JP-A-2-289611 and US Patent No.
6048953.

Mixtures of two or more such free-radically polymerisable materials can aiso be used.

Binders may also be added to the compositions according to the invention, this being espe-
cially advantageous when the photopolymerisable compounds are liquid or viscous sub-
stances. The amount of binder may be, for example, from 5 to 95 % by weight, preferably
from 10 to 90 % by weight and especially from 40 to 90 % by weight, based on total solids.
The binder will be selected according to the field of use and the properties required therefor,



pol yepoxi des or nelam ne resins. Drying oils, such as linseed oil,
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(O acceolianeimyenecqiicyl Sticonfatd); had pelyartiaiber of constituents. Exanpl es of
conponent (C) include oligoners and/or polyners derived from
a, (i-unsaturated acids and derivatives thereof, for exanple polyacryl ates
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groups. The reactive functional group may be selected, for example, from a hydroxyl, thiol,
isocyanate, epoxy, anhydride, carboxyl, amino or blocked amino group. Examples of OH-
group-containing unsaturated acrylates are hydroxyethyl and hydroxybutyl acrylates and also

glycidyl acrylates.

The unsaturated compounds may also be used in admixture with non-photapolymerisable
film-forming components. These may be, for example, polymers that can be dried physically
or solutions thereof in organic solvents, such as nitrocellulose or celiulose acetobutyrate.
They may alternatively be chemically or thermally curable resins, such as polyisocyanates,
polyepoxides or melamine resins. Drying oils, such as linseed oil, linseed-oil-modified alkyd
resins, tung oil and soybean oil, can also be present. The concomitant use of thermally cur-
able resins is important for use in so-called hybrid systems which are photopolymerised ina

first step and crosslinked by thermal aftertreatment in a second step.

Thus, the radiation-curable compositions of the present invention may also comprise:



one hand from pol yethers, polyesters and pol yacryl ates havi ng free hydroxyl
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Examples of suitable functional groups are hydroxyi, isocyanate, epoxy, anhydride, carboxyl

and blocked amino groups. Examples have been described above.

Constituents of the thermally curable component (C) are, for example, thermally curable lac-
quer or coating system constituents customary in the art. Component (C) accordingly may
consist of a large number of constituents.

Examples of component {C) include oligomers and/or polymers derived from o, f-unsaturated
acids and derivatives thereof, for example polyacrylates and polymethacrylates, polymethyl
methacrylates impact-resistant-modified with butyl acrylate, polyacrylamides and polyacrylo-
nitriles. Further examples of component (C) are urethanes, polyurethanes derived on the
one hand from polyethers, polyesters and polyacrylates having free hydroxyl groups and on
the other hand from aliphatic or aromatic polyisocyanates, and educts thereof. Component
(C) accordinglyr also includes, for example, crosslinkable acrylic resins derived from substi-
tuted acrylic acid esters, for example epoxy acrylates, urethane acrylates and polyester
acrylates. Alkyd resins, polyester resins and acrylate resins and modifications thereof that



7. two-conponent surface-coatings based on (poly)ketimnes and an
unsaturated acrylate resin or a polyacetoacetate resin or a
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2. two-component polyurethane surface-coatings based on hydroxyl-group-containing acry-
late, polyester or polyether resins and aliphatic or aromatic isocyanates, isocyanurates or
polyisocyanates;
3. one-component polyurethane surface-coatings based on blocked isocyanates, isocyanu-
rates or polyisocyanates, which are de-blocked during heating; it is also possible to add
melamine resins as appropriate;
4. one-component polyurethane surface-coatings based on aliphatic or aromatic urethanes
or polyurethanes and hydroxyl-group-containing acrylate, polyester or polyether resins;
5. one-component polyurethane surface-coatings based on aliphatic or aromatic urethane
acrylates or polyurethane acrylates having free amine groups in the urethane structure and
melamine resins or polyether resins, optionally with the addition of a curing catalyst;
6. two-component surface-coatings based on (poly)ketimines and aliphatic or aromatic iso-
cyanates, isocyanurates or polyisocyanates;
7. two-component surface-coatings based on (poly)ketimines and an unsaturated acrylate
resin or a polyacetoacetate resin or a methacrylamidoglycolate methyl ester;
8. two-component surface-coatings based on carboxyl- or amino-group-containing poly-

acrylates and polyepoxides;



and are customary in coating technology. In the curing process according to
the invention, conponent (C) is preferably a m xture based on

acryl ate/ mel am ne (and nel anm ne derivatives), 2-conponent pol yurewm M
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Blocked isocyanates that can also be used as component (C) are described, for example, in
Organischer Metallschutz: Entwicklung und Anwendung von Beschichtungsstoffen, pages
159-160, Vincentz Verlag, Hanover (1993). These are compounds in which the highly reac-
tive NCO group is "blocked" by reaction with specific radicals, for example a primary alcohol,
phenol, acetic acid ethyl ester, e-caprolactam, phthalimide, imidazole, oxime or amine. The
blocked isocyanate is stable in liquid systems and also in the presence of hydroxy groups.
Upon heating, the blocking group (protecting group) is removed again and the NCO group is

freed.

1-Component (1C) and 2-component (2C) systems may be used as component (C). Exam-
ples of such systems are described in Ullmann’'s Encyclopedia of Industrial Chemistry, Vol.
A18, Paints and Coatings, pages 404-407, VCH Verlagsgesellschaft mbH, Weinheim {1991).

It is possible to optimise the composition by specific adaptation, for example by varying the
binder/crosslinking agent ratios. Such measures will be known to the person skilled in the art

and are customary in coating technology.

in the curing process according to the invention, component (C) is preferably a mixture
based on acrylate/melamine (and melamine derivatives), 2-component polyurethane,
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weight form by irradiation with UV light. Examples of such components (C) are described, for
example, in the above-mentioned publication, Ullmann’s Encyclopedia of industrial Chemis-
try, 5th Ed., Vol. A18, pages 451-453, or by S. Urano, K. Acki, N. Tsuboniva and R. Mi-
zuguchi in Progress in Organic Coatings, 20 (1992), 471-486, or by H. Terashima and O.
Isozaki in JOCCA 1992 (6), 222.
(C1) may, for example, aiso be an OH-group-containing unsaturated acrylate, for example
hydroxyethyl or hydroxybuty! acrylate or a glycidyl acrylate. Component (C1) may be of any
desired structure (for example it may contain units of polyester, polyacrylate, polyether, etc.),
provided that it contains an ethylenically unsaturated double bond and additionally free OH,
COOH, NH;, epoxy or NCO groups.
(C1) may, for example, also be obtained by reacting an epoxy-functional oligomer with acrylic
acid or methacrylic acid. A typical example of an OH-functional oligomer having
vinylic double bonds is

CH,=CH-C-OCH;— CH CH -o@ —@o -CHy CH CH,0-C—CH=CH,
obtained by reaction
A l Hy / N
H,G~CH—CH,-O c O-CHy CH—CH,
CH

of CHz=CHCOOH with ? . *



tain, in addition to the photoinitiator (b), an oxidative dryer. Suitable
oxi dative dryers are, for exanple, netal siccatives. There may b
mentioned as suitable siccatives, for exanple, the netal salts 01?3 0 DEC 2““3
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calcium zinc and rare earth netals.-Bbxtures of siccatives nmay be used.
Preference is given to netal salts of cobalt, zir- coniumand cal cium or
m xtures thereof. The siccatives (calculated as netal) are usually used in
an anou | r
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saturat qu alkyd resin composition in the non-aqueous coating is oxidatively drying as a result of the
incorporation of a large number of unsaturated, aliphatic compounds, at least some of which
are polyunsaturated.
Formulations containing those modified alkyd resins as component (a1) may optionally con-
tain, in addition to the photoinitiator (b}, an oxidative dryer. Suitable oxidative dryers are, for
example, metal siccatives. There may be mentioned as suitable siccatives, for example, the
metal salts of (cyclo)aliphatic acids, such as octanoic acid and naphthenic acid, the metals to
be used being, for example, cobalt, manganese, lead, zirconium, calcium, zinc and rare earth
metals. Mixtures of siccatives may be used. Preference is given to metal salts of cobalt, zir-
conium and calcium, or mixtures thereof. The siccatives (calculated as metal) are usually
used in an amount of from 0.001 to 3 % by weight.
Under certain conditions it may also be advantageous, when using the modified alkyd resins
as component (a1), to use one or more mono- or bis-acylphosphine oxide photoinitiators in
addition to the diaryliodonium salt of formula (1). Suitable monoacyl- or bisacyl-phosphine
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p- the preparation of the alkyd resin. If desired, mixtures of two or more such mono-carboxylic
acids or triglycerides may be used, optlonally in the presence of one or more saturated,
{cyclo)aliphatic or aromatic monocarboxylic acids, e.g. pivalic acid, 2-ethyl-hexanoic acid,
lauric acid, palmitic acid, stearic acid, 4-tert-butyl-benzoic acid, cyclo-pentanecarboxylic acid,
naphthenic acid, cyclohexanecarboxylic acid, 2 4-dimethylbenzoic acid, 2-methylbenzoic acid
and benzoic acid.
If desired, polycarboxylic acids may also be incorporated into the alkyd resin, such as
phthalic acid, isophthalic acid, terephthalic acid, 5-tert-putylisophthalic acid, trimellitic acid,
pyromellitic acid, succinic acid, adipic acid, 2.2 4A-trimethyladipic acid, azelaic acid, sebacic
acid, dimerised fatty acids, cyclopentane-1,2-dicarboxylic acid, cyclohexane-1,2-dicarboxylic
acid, 4-methylcyciohexane-1,2-dicarboxylic acid, tetrahydrophthalic acid, endomethylene-
cyclohexane-1,2-dicarboxylic acid, butane-1,2,3,4-tetracarboxylic acid, endoisopropylidene-
cyclohexane-1,2-dicarboxylic acid, cyclohexane-1,2,4,5-tetracarboxylic  acid and butane-

1,2,3,4-tetracarboxylic acid. If desired, the carboxylic acid in question may be used as an an-
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fication catalyst. Examples of suitable transesterification catalysts include acids, such as p-
toluenesulfonic acid, basic compounds, such as an amine, or compounds such as calcium
oxide, zinc oxide, tetraisopropyl orthotitanate, dibutyltin oxide and tri-phenylbenzylphosphoni-

um chloride.

The vinyl ether, acetal and/or alkoxysilane compounds used as part of component (a1) pref-
erably contain at least two vinyl ether, acetal and/or alkoxysilane groups and have a mo-
lecular weight of 150 or more. Those vinyl ether, acetal and/or alkoxysilane compounds can
be obtained, for example, by the reaction of a commercially availabie vinyl ether, acetal
and/or alkoxysilane compound containing a vinyl ether, acetal and/or alkoxysilane group and
in addition a maximum of one functional amino, epoxy, thiol, isocyanate, acrylic, hydride or
hydroxyl group, with a compound having at least two groups capable of reacting with an
amino, epoxy, thiol, isocyanate, acrylic, hydride or hydroxyl group. As examples thereof there
may be mentioned compounds having at least two epoxy, isocyanate, hydroxyl and/or ester

groups or compounds having at least two ethylenically or ethynylenically unsaturated groups.
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Adducts can be formed, for example, by reacting the vinyl ether cqmpounds containing a hy-
droxyl group or amino group with an excess of a diisocyanate, followed by the reaction of
that free-isocyanate-group-containing adduct with the free hydroxyl groups of the alkyd resin.
Preferably, a process is used in which first the free hydroxyl groups of the alkyd resin react
with an excess of a polyisocyanate, and then the free isocyanate groups react with an amino-
group- or hydroxyl-group-containing vinyl ether compound. Instead of a diisocyanate, it is
also possible to use a diester. Transesterification of the hydroxyl groups present in the alkyd
resin with an excess of the diester, followed by transesterification or transamidation of the
remaining ester groups with hydroxy-functional vinyl ether compounds or amino-functional
vinyl ether compounds, respectively, yields vinyl-ether-functional alkyd resins. It is also pos-
sible to incorporate (meth)acrylate groups into the alkyd resin during preparation of the alkyd
resin, by carrying out the preparation in the presence of a hydroxy-functional (meth)acrylate
ester, such as hydroxyethyl methacrylate (HEMA), and then reacting the thus functionalised
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sulting acetal-modified alkyd resin is suitable as component {al1).

For the incorporation of alkoxysilane groups into the alkyd resin, use is made of a siloxane
compound having one or more reactive group(s} which are subsequently reacted with one or
more of the constituents making up the alkyd resin. These are, for example, alkoxy-silanes of
the formula:

Xa-Si(R1)u(R2)e, wherein
Ry is alkoxy or oxyalkylenealkoxy or, when X is hydrogen, R, is halogen,
R2 is an aliphatic, cycloaliphatic or aromatic group, and X is hydrogen or an alkyl group sub-
stituted by an amino, isocyanate, mercapto or epoxy group; a is from 110 3, b is from 1 to 3,
cisfromQto2,anda+b+c=4.
R, is preferably an alkoxy group having from 1 to 4 carbon atoms in the alkoxy group, and RH;

is preferably a group having not more than 18 carbon atoms.
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for phenol-group-containing compounds, in which the carboxylic acid group or phenolic OH
group, respectively, has been blocked by acid-labile protecting groups. Such acid-labile
blocking can be effected, for example, by conversion of the carboxy! group into a tert-butyl
ester group, a 2-methyl-2-adamanty! ester group, an 8-ethyl-8-tricyclodecanyl ester group, a
tetrahydropyrany! ester group or some other acid-cleavable ester group. Phenolic OH
groups can be blocked according to known processes by conversion, e.g. into acid-cleavable

tert-butylcarbonate groups, silyl ethers, acetal groups and ketal groups.

The invention relates also to a radiation-sensitive composition wherein component (a2) is at
least one compound selected from the group of cycloaliphatic copolymers, 4-hydroxy-phenyl-
group-containing copolymers, maleic acid anhydride-containing copolymers and acrylic acid-,
acrylic acid ester- and methacrylic acid ester-containing copolymers, with the proviso that
those copolymers carry functional groups that increase the solubility of the polymer in an al-

kaline developer after reaction with an acid.
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di ket o-pyrrol o-pyrrol e, isoindolinone, e.g. tetrachloro-isoindolinone,

i soi ndol i ne, di oxazi ne, benzi m dazol one and qui nopht hal one pi gnents. The
pi gent sTheaconyositoes aceatiingdoaid pvestion are advaitagesushi Usae WheFeTies iSghreed

Dependi ng, gr% coa(i1 n§ uﬂ%&ggggg%o}f&eor F%oﬁélﬂﬂ?%eﬁ @ﬁ'%n@:gﬁﬁﬁ} di8olk ieree-dimensi-

formul atTo custonmar art or exanple in an armunli of
from 1 tanabéhddingsieiqiier, rapid ﬁrpblwm) havigo Qw@@dﬂﬁﬁ'@htc’ pa%s@ﬂs%ﬁ”% fleStot al

wei ght . con, polycarbonate, acrylate polymers and other polymer substrates, and that exhibit only
slight shrinkage during curing.
Preference is also given to a composition as described above that comprises in addition to
components (a1) or (a2) and (b), additional additives (c) and/or sensitiser compounds (d) and

optionally further photoinitiators (e).

The photopolymerisable mixtures can comprise various additives (c) in addition to the pho-
toinitiator. Examples thereof include thermal inhibitors, light stabilisers, optical brighteners,
filers and pigments, as well as white and coloured pigments, dyes, antistatics, adhesion
promoters, wetting agents, flow auxiliaries, lubricants, waxes, anti-adhesive agents, disper-
sants, emulsifiers, anti-oxidants, fillers, e.g. talcum, gypsum, silicic acid, rutile, carbon black,
zinc oxide, iron oxides, reaction accelerators, thickeners, matting agents, antifoams, and

other adjuvants customary, for example, in lacquer and coating technology.



The formul ati ons may, for exanple, also conprise organic dyes of a w de
variety of classes. Exanples thereof include azo dyes, nethine dyes,

ant hraqui none dyes and netal conplex dyes. Custonary concentratiﬁn@h@g,m
for exanple, fromO0.1 to 20 % especially from1l to 5 % based o

total weight. The pignents, |atent pi ggﬁnts or dyes or differently col oured

precursors of such pignments and dyes at are added nmay be so sel ected
that they undergo a col our change in the pres- ence of the acid forned from
the iodoniumsalt as a result of irradiation. Such conmpositions then show,
by the Faé %andlditmga:ant asd gbh@)ﬂsehgy@ aeeor Whrtadjr abkdren gigammides waditiondior
exam i ati.on dose indicators radi ation, ctron
boans, " 20(ES cbt Bebnaial uheh fie Brend@urervies dissbtiepsnctip siordttic frdhh o
use in gumatplgmemad SUQﬁrhddthe@'éfwﬁﬂdWrﬁﬁJ thd grsadsifiRid ihhid aftl §ér€|e eﬂampies
additives (c) descri bed above are customary in the art and are

cor di ngffprerd &de filrniim dicide AlPeHa Y ‘?’i?"ﬁﬁ‘n"eohﬁhﬁ Tutle OppRA1ATG Hﬁeo?a”?%b'ac"

phot opokyaRiidalsLen a6 halaite, Benahdde! aetrbys addbibe 321w iFdEbxidsdbd, icnes
(d) photosensitisers that shift or broaden the spectral sensitivity. These

are esp8HIEIYEJOwr GO @resds BISKY tauwpoeHeny, Ulsadaring biupopoRathiye. dismuth
benzophgaohifre L AHAAIGRLAA8E anﬁrt%d?rﬁﬂﬁ Ted! BxhMpRL A o'rgSéPﬁH BRI eanbhans.

phenot hi azi ne ‘derivatives, anthraqui none and 3-acyl- coufmarin derivatives,
t er phenissazospigments eansheetal Hampiexea rtasenk rmhaoryRoingi RigBentse BolVeXHHE PG DEC

2003 - 3ndROEAYs nﬂ)'?gxaﬁg bﬂé@%ngoéﬁtﬂraqﬁmgﬁé‘% d?g{lﬂqﬁfn)ﬁm&f‘e' dhdigRen-and

ant hracene derivative for exanpl e hyl ant hr acene,
9, 10- di iylvetharsnpigmentsm and giket>-pirettoxyele: iReingeinonece. g detraeiereyissiodniaeane,

9- ant hr ant hra- cene and
9, 10-di Z%hoxyan[}ﬁggégﬁéﬁgwﬁhﬂ @eu%&g\l' H%'ﬁ%%%%%' I|tn|talws?ers are nentioned,
for ex- Taepligmenta ca® begspddadivigudiyexs tin @finnméeumvmprrﬁwaw@o Re¢rending upon
radi ati gl & é]"ﬁ:ietd' J&e %%mgﬁi?wsb%é MR85 Hhd ﬁﬁﬁ'mu 9?‘@ in 2R8nts dueRAArY i the

conponents conpri si ng east one sensitizer conpound
(d), i mrpiortécuice lrbenzaﬂpimhoh§0mthianﬁ@ﬁﬁt hmrmevgm,n@mir@me#ﬁet%fﬁo teby Weighles
t her eof bas% bﬁ ﬂ% ,[%? |b| e to use el ectron donor conpounds, such as, for
exanpl e (il< -" am ne donor conpounds, in the conposition. Such

conpounds are, for exarrpl e, 4-di-neth- ylam nobenzoic acid, ethyl
4- di met &0 ty of clagses.
t hyl am %af 'ﬂ%ﬁo rﬁ%ﬁé? ’% %Agﬁéﬂﬁ@&%%@érﬁ SdOf %ngaemn@arqlgtye%zom trile
and 1, 2,Ekammpiles mtéujxmezmdy&lmtfdomdve&mawdeow éy%ﬁr @ik MetAl \EOPaX i n
a concenrat| ¢ bino h o BPANEEALd Ay sty o 1of T om
0.05 to c{y.eg‘o (S)ésttgrhg&d%;ﬁe&agljop%?aﬁ% é{ Iega:rﬂﬁguﬁ 'Iﬁ‘e(? ega %L% sgl tabl e
phot osersi basrdsorf the tatabweight.
The pigments, latent pigments or dyes or differently coloured precursors of such pigments
and dyes that are added may be so0 selected that they undergo a colour change in the pres-
ence of the acid formed from the iodonium salt as a result of irradiation. Such compositions
then show, by the colour change, that they have been irradiated and can be used, for exam-

ple, as irradiation dose indicators, e.g. for UV radiation, electron beams, X-rays, etc..

The choice of additives will depend upon the field of use in question and upon the properties
desired for that field. The additives {c) described above are customary in the art and are ac-

cordingly used in amounts custornary in the art.

Acceleration of the photopolymerisation can also be effected by adding as further additives
(d) photosensitisers that shift or broaden the spectral sensitivity. These are especially aro-
matic carbonyl compounds, such as, for example, benzophenone, thioxanthone, and espe-
cially also isopropylthioxanthone, phenothiazine derivatives, anthraquinone and 3-acyl-
coumarin derivatives, terphenyls, styryl ketones, and 3-(aroyimethylene)-thiazolines, cam-



1. Thi oxant hones t hi oxant hone, 2-isopropylthi oxanthone,

2- chl or ot hi oxant hone, 2-dodecyl t hi oxant hone, 2,4-di- ethylthioxanthone,

2, 4- di et hyl t hi oxant hone, 1-net hoxycarbonylthi oxant hone, 2-et hoxyaaﬂ IB'EC 2003
onyl t hi oxant hone, 3-(2-net hoxyet hoxycar bonyl ) -t hi oxant hone,

4- but oxy- car bonyl t hi oxant ho- ne, 3-butoxycarbonyl -7-net hyl t hi oxant hone,

1- chl or o- 4- pr opoxy- t hi oxant hone, 1-cyadb:=3- chl or ot hi oxant hone,

1- et hoxycar bonyl - 3- chl or ot hi oxant hone, 1-ethoxycarbonyl - 3-et hoxyt hi o-

xant hone, 1-ethoxycarbonyl - 3- am not hi oxant hone,

1-et hoxbfhcﬁgmh@ﬁb’ | ardr RBERWsRUY{ddamidd bAd eX;ﬂﬁrToBW@yves and anthracene derivatives,
3,4-di[2 met hoxyet hoxy) et hoxycar bonyl ] 1 hi ox- ant

1- et hox§uciraso iyl exgrr(pie %@?W\an@@ﬁ?ﬂﬁh%ﬂ pﬁig@@tﬁylpythfqﬁeaga%ﬂﬂ(gl,l?éhoxyanthrace

2 met hyls 6 fet Y Eﬁ‘t‘hﬂi&%ﬁér’ﬂ@m‘énoﬁe dblly 9,10-dimethoxy-2-ethyl-anthra-
-6- (1, ?L dﬁ'r?e g enz F -t hi oxant hone, 2-§i§é rph gl I nomet hyl tyhl oxan% hone,

2 net hyq:er@,:mﬁg 1p+¢hﬂthqapgf@gﬂ1f@qepm d}j@&h@h@n‘@ble photosensitisers aré mentioned, for ex-

N-al | y! di car boxi m de, N-octylthi oxant hone-3, 4-
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di car boxXi 3-tetranet hyl butyl) -t hi oxant hone- 3, 4- di car boxi m de,
1- phenoSybjactost tairveotien ale erh adjaianmenslive compeiignstasosesstiheshabove, addi-

6- et hox carb 2- et
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t hi OxantrfmmLQarpmlnyemﬁenoyié,athghy@tﬁ aethragene or derivatives thereof.

2- hydr oxy- 3- (3, 4- di met hyl - 9- oxo- 9H-t hi oxant hon- 2-yl oxy) - N, N, N-tri met hyl -

1- propanam ni um chl ori de; 2. Benzophen_ones 3D DEC 2003 -38 benzophenone,

4- phenyltbem&mpﬂirﬁsmm dserelehivory Hemzropingreonds, stich'asdioteaxanple. ik andodighone,

4, 4" -di net hyl benzo enone r th-
4, 4" - di ﬁﬂ"{"?%ﬁj nd%crq QHpdS. 4, n%oﬁ%AO%anﬁ' gg&?éﬁﬂ?@.ﬁ}%ﬁo ireenf%e enH%ee4 di-me

4- et hyly i@tﬁnﬁdﬂﬁm@ﬂ@%;d féihﬁ,d ﬁdmemanyﬂdinenzmte m}dm’uwammobenzonc acid, 4-dime-
4- (4- mat | t hio n e,
et hyl - SROYT N AT AR SR gapdien e By e dBp i Re R asnene.
4-(4- tO'rT)ﬁtﬁdiH ébﬁ?@olﬁu@ﬁ-doﬂwcompounds are preferably used in a concentratlon of from
4- benzo N-t ri rTet h | benzenenet h |~Ql

2- hydroé;fJ 0(54°/°b§?&eiﬂﬂ y ﬁ&?}'?ﬁ?}'?fr Eﬂgg ﬁ% py%"%’gﬁé’ﬁ]tﬂ? IR de
nonohydrate, 4-(13-acryl oyl - 7, 10 - 13 pent aoxatri decyl ) - benzophenone,
4-benzoyl - N, N-di ne enyl ) oxy] - ethyl
benzene#é‘f"ﬁﬁh%’fﬂ@ﬁ'@ﬁrgcsrﬂ“a&?(ﬂ’gmo?,en ‘SRE@@ES[?WH ns 3- benzoyl counari n,

3- benzoyl TRioRBAtROXdCOUMAri N, 3- benzoyl 5, 7-di (propoxy) counarin, 3-
benzogg%eﬁ%ﬂ%@?‘e’s%ﬁégﬁg r| Y B@w ne% E%IBWS'P %%ain?ﬁon%o‘irHaordeESylthloxanthone 2.4-di-
3,3 - carelawpmlcxbhmbﬁe ne#imstegitiaahthone, 1-methoxycarbonylthioxanthone, 2-ethoxycarb-
3, 3" -carbonyl -bi s t hyl - ami nocounar o] -
3 bens B el R RS SR e BB ARG BRRRartro
3- benzoyg; 5370u@6>49uamuymomamnmoxammmzoybhlﬁrou@rc(pmymmmney)mmneafﬁw n,

3 benzoyclhlorothloxanthone 1-ethoxycarbonyl-3-chlorothioxanthone, 1- ethoxycarbonyl-3-ethoxythio-

xanthone, 1-ethoxycarbonyl-3-aminothioxanthone, 1-ethoxy-carbonyl-3-phenylsulfurylthio-
xanthone, 3,4-di[2-(2-methoxyethoxy)ethoxycarbonyljthiox-anthone, 1-ethoxycarbonyl-3-(1-
methyl-1-maorpholinoethyl)-thioxanthone, 2-methyl-6-di-methoxymethylthioxanthone, 2-meth-
yl-6-(1,1-dimethoxybenzyl)-thioxanthone, 2-morpholinomethylthioxanthone, 2-methyl-6-mor-
pholinomethylthioxanthone, N-ailylthioxanthone-3,4-dicarboximide, N-octylthioxanthone-3,4-
dicarboximide, N-(1,1,3,3~tetramethylbutyl)—thioxanthone—s,4-dicarboximide, 1-phenoxythio-
xanthone, 6-ethoxycarbonyl-2-methoxythioxanthone, -ethoxycarbonyl-2-methylthioxanthon-
e, 1,3-dimethyl-2-hydroxy-9H-thiox-anthen-9-one-2-ethylhexyi ether, thioxanthone-2-polyeth-
ylene giycol ester, 2-hydroxy-3—(3,4-dimethyl-9-oxo-9H-thioxanthon—2-yloxy)—N,N,N—trimethyi-
1-propanaminium chioride;

2. Benzophenones



5,7-di (al | yl oxy) coumarin, 3-benzoyl-7-di met hyl am nocoumari n,
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al i m deongy ,ﬂet@emzpylg\l trcrgetﬁymgqaﬁe@)emq@ppymp@e chloride, 2 hydroxy.3-{4-be zoyl-
N- et hyk)hé’ho'?cyjiN 1€ MO ey RIS fdlabimige:- cﬂ&%émbhycﬁﬁzres 4@s- a&eﬁ@wnbeﬂwbove

are custonary 1 n the art and are accordin
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salts, enzene opent adi enyl ) -i ron-
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aryl - N %’lﬁl BODRL o gﬁ&xg'aguﬁnﬁﬁﬁ @5&;}{@39%7%(%%&@@8*39 -caGim@riess-eeszoyl-

haloalky sUl fonic Acl fones, oxine sulfonates enzoin

t osyl at &,7-tgayaxy)coomarioxy - anwmww:memkamn%oumaﬂﬁenyﬁ ble”f)‘?yégaqﬂ%tﬁ)é‘a%d

L:J;E QFL r]lE;'ES 3#@} ? dé%%hgﬁnﬂl Hod?ﬁéthyfé%ﬁoc%ﬂh{aﬂﬂy IsSpubibARsy-3-(1-naphthoylicouma-
bl s(4-t érrt, -SbDﬂymetmrﬁf[i-sanMquurﬂargz mmﬁ'@e”%ﬁﬂwma{'ﬂs 7-diethylamino-3-
yi-d azQﬂ%EESﬂQcﬁlmér 3951l hsihesy pad diftfospbiaakes and

rlchlorone P azi nes an

ot’her hal oal kyl - gr oup- cont ai ni ng conpounds

and furtéh othg@sentnigzolinesd under (bl). Exanpl es of free-radical

R Pat orf -ng&g&-?fq%isﬁﬁ%ﬂﬁ% LBy %%‘%‘E%SY%;“%F’?E%‘x“’%ﬁ%"y""‘é‘“%“e*’wm "
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-[4-(1- rrgth Lr\/(lzar;gog\)?cengldrpropanone] and 2- hydroxy-1-[3-[4-(2-hy-

acetophenone, 3-methoxyacetophenone, 4-phenylacetophenone, benzil, 2-acetyl-naphthale-

ne, 2-naphthaidehyde, 9,10-anthraquinone, 9-flucrencne, dibenzosuberone, xanthone, 2,5-
bis(4-diethylaminobenzylidene)cyclopentanone, a-(para-dimethyl-aminobenzylidenejketones,
such as 2-(4-dimethylaminobenzylidene)-indan-1-one or 3-(4-dimethylamino-phenyl)-1-ind-
an-5-yl-propenone, 2-benzoy!-3-(4-dimethylaminophenyl)-2-propene-nitrile, 3-phenyithiophth-
alimide, N-methyl-3,5-di(ethylthio)phthalimide, N-methyl-3,5-di(ethylthio)phthalimide.

The sensitisers (d) described above are customary in the art and are accordingly used in
amounts customary in the ant, preferably in a concentration of from 0.05 to 5 %, especially in

a concentration of from 0.1 to 2 %, based on the composition.



dr oxy- 2- net hyl - propi onyl ) phenyl ] -1, 1, 3-tri nmet hyl -i ndan-5-yl ] - 2- met hyl - pro
pan- | -one. The conpositions accordlng to the invention nay be used far
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screen-printing inks, flexo printing inks or offset printing inks as

cl ear lacquer, as coloured surface-coating conpositions, as white
surface-coating conpo- sitions, e.g. £68-wod or netal, as powder coating
conpositions, as paint, inter alia for paper, wood, netal or plastics, as
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conpositions according to the invention are suitable, for exanple, as
coating materials for all kinds of substrates, for exanple wood, textiles,
paper, domaplespf frgbasdicalnphvdidipitialornEi @slnlt@@df?ﬂ e %&WEP@WPOWW@%% ene
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is to saymple ashpiating ks, mheas scr&eun ranvnngm ftexto pristing inks arioffaetirfiating inks,

Corrponenéssclgarll CL’:u:quer as coloured surface-coating compositions, as white surface- -coating compo-
sitions, e.g. for wood or metal, as powder coating compositions, as paint, infer alia for paper,

wood, metal or plastics, as daylight-curable paint for marking structures and roads, for pho-
tographic reproduction processes, for holographic recording materials, for image-recording
processes or for the production of printing plates that are to be developed with organic sol-
vents or using aqueous-alkaline media, in the production of masks for screen-printing, as
dental filling compounds, as radiation-curable adhesives, as pressure-sensitive adhesives,
as anti-adhesive coatings, as laminating resins, as photoresists, e.g. galvano-resists, etch
resists or permanent resists, liguid films and dry films, as photostructurable dielectrics, and
as solder masks for electronic circuits, as resists in the manufacture of colour filters for any
type of screen or for producing structures in the manufacture of plasma displays and
electroluminescent displays, in the manufacture of optical switches, optical gratings
(interference gratings), in the coating or sealing of electronic components, €.g. as electroin-

sulating compounds, or as coatings for optical fibres, for coil coating, as indicator systems for



shoul d be capabl e of being renoved again upon drying after the coating
operation. Exanples of suitable solvents are ketones, ethers and esters,
such as nethyl ethyl ketone, isobutyl nethyl ketone, cyclopent g?‘ugﬂ: 20@
cycl ohexanone, 2-heptanone, nethyl anyl ketone, N-nethylpyrrolitdne
gamma- but yrol act one, di oxane, tetrahydrofuran, 2-nethoxyethanol, 2-

et hoxyet hanol , 1-net hoxy-2-propanol, 149-di met hoxyet hane, acetic acid ethyl
ester, acetic acid n-butyl ester, propylene glycol nononethyl ether
acetate, lactic acid ethyl ester, propyl- ene carbonate and
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final substrate, e.g. a copper-lanminated printed circuit board, by
transferring the Iayer by | am nation. The anount applied (layer thickness)
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can be dasebxmadrd, or Anwhicu a-strocteregl rksibi laferntem bﬁwmheﬁout swel ling. They are
suitabl e as photoresists for electronics, such as galvanoresists, etch
resists, and in liquid and dry filns, solder resists, as resists in the
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t agl t t
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conpone
ethoxyethanol, 1-methoxy-2-propanol, 1,2- dlmethoxyethane acetic acid ethyl ester, acetic
acid n-buty! ester, propylene glycol monomethyl ether acetate, lactic acid ethyl ester, propy!-
ene carbonate and 3-ethoxy-propionic acid ethyl ester.

After coating of the substrates, the solvent is generally removed by drying.

The formulation is applied uniformly to a substrate by known coating methods, for example
by spin-coating, immersion, knife coating, curtain pouring, brush application or spraying, es-
pecially by electrostatic spraying and reverse-roll coating, and by electrophoretic deposition.
It is also possible to apply the photosensitive layer to a temporary flexible support and then
coat the final substrate, e.g. a copper-laminated printed circuit board, by transferring the

layer by lamination.

The amount applied (layer thickness) and the type of substrate (layer support) are dependent
upon the desired field of use. The layer thickness range generally includes values from



essing conditions for the coated substrates vary accordingly. The conpounds
according to the invention are also used in the manufacture of single- or
multi-layer materials for imge recording or inage reproduction Q}ﬁpnﬁﬁ ZMB
reprography), which my be nonochromatic or polychromatic. Included
therein are materials for hol ographic stor- age of information, e.g. for

hol ographi ¢ i mages or 3-di nensi onal hodbgraphic data storage. Such
materials can al so be used in colour test systenms. In that technology it is
al so possible to use fornulations that conprise nicrocapsules and, to
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pi xel by pi oduce scribed, for exanple, by A
Bertsch, J.Y. Jezequel, J.C Andre in Journal of Photo- chem stry and
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multi-layer materials for image recording or image reproduction (copies, reprography), which
may be monochromatic or polychromatic. Included therein are materials for holographic stor-
age of information, e.g. for holographic images or 3-dimensional holographic data storage.
Such materials can also be used in colour test systems. In that technology it is also possible
to use formulations that comprise microcapsules and, to produce the image, a thermal step
can be carried out after the exposure step. Such systems and technologies and their use are
described, e.qg., in US Patent Specification 5376459.

For photographic recordings of information there are used, for example, films of polyester,
cellulose acetate or plastics-coated papers; for offset printing moulds there is used specially
treated aluminium; for the production of printed circuits there are used copper-coated lami-
nates; and for the production of integrated switching circuits there are used silicon wafers.
The layer thicknesses for photographic materials and offset printing moulds are generally

from about 0.5 pm to 10 um, and for printed circuits from 1.0 pm to about 100 um.



O fset Printing 1997, 6, pp. 34-37. As already nentioned, the conpounds of
formula | can be used especially also as acid do- nors in photoresists.
Resi st systems can be obtained by inage-w se exposure of formila- ﬁﬁc 03
conpri sing conpounds of formula | and a subsequent devel opnent s @ ém
term "photoresist” is not limted to the chem cally enhanced resists
described in greater detail be- low, Pt&-includes all resist materials in
which reactions are initiated by the radiati on-chem cal production of acid
and that, in a devel opnent step, result in a difference in solubility

bet ween exposed and non-exposed regions. For exanple, also included are
resists that can be proc- essed in an aqueous nedium as described, for
exanpl €Thd mvelidratetnés Spoco fhe até ohcobpOBRB2ofdoninula | SPIradiatitl-ser898, acpp.
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Oifset Printing 1997, 6, pp. 34-37.

As already mentioned, the compounds of formula | can be used especially also as acid do-
nors in photoresists. Resist systems can be obtained by image-wise exposure of formula-
tions comprising compounds of formula | and a subsequent development step. The term
“photoresist” is not limited to the chemically enhanced resists described in greater detail be-
low, but includes all resist materials in which reactions are initiated by the radiation-chemical
production of acid and that, in a development step, result in a difference in solubility between
exposed and non-exposed regions. For example, also included are resists that can be proc-
essed in an aqueous medium, as described, for example, in US Patent Specification
5998092 and in SPIE, Vol. 3999, pp. 569-578 (2000) as weli as resists based on a Pinacol
rearrangement, as described, for example, in SPIE, Vol. 3999, pp. 62-73 (2000).

Accordingly, the invention relates also to a photoresist that comprises a compound of formula

| as radiation-sensitive acid donor.



the solubility of the conposition in the devel oper after irradiation and
optionally after thermal aftertreatnent, then it is a positive
phot oresi st. The invention accordingly relates also to a positive

photoresist. If, however, the conponents of the comnposition | ower
solubility in the devel oper after ir- radiation and optional | ymgfum 21103

thermal aftertreatnment, then it is a nggative photoresist. The invention
accordingly relates also to a negative photoresist. An overvi ew of

chem cal |l y enhanced photoresists can be found, for exanple, in: H Ito, |BM
Journal of Research and Devel opnent, Vol. 41, No. 112, page 69 (1997); H
Ito, SPIE Vol. 3678, page 2 (1999); for negative resists in: J.M Shaw et

al . IBM Journal of Research and vel o nt Vol. 41, No. 1/2. page.
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The difference in solubility between exposed and non-exposed areas in the resist, which re-
sults from the action of the acid-catalysed reaction, depends upon the other components in
the resist. [f the compositions according to the invention comprise components that increase
the solubility of the composition in the developer after irradiation and optionally after thermai
aftertreatment, then it is a positive photoresist.

The invention accordingly reiates also to a positive photoresist.
If, however, the components of the composition lower the solubility in the developer after ir-

radiation and optionally after thermal aftertreatment, then it is a negative photoresist.

The invention accordingly relates also to a negative photoresist.

An overview of chemically enhanced photoresists can be found, for example, in: H. lto, IBM
Journal of Research and Development, Vol. 41, No. 1/2, page 69 (1997); H. lto, SPIE Vol.
3678, page 2 (1999); for negative resists in: J.M. Shaw et al. IBM Journal of Research and
Development, Vol. 41, No. 1/2, page 81 (1997).

A monomeric, oligomeric or polymeric compound that, in non-exposed portions, lowers the
rate of solubility of an alkali-soluble binder polymer also present in the resist formulation, and
that is itself alkali-insoluble in the non-exposed portions, with the result that the resist film is



(a3) at |east one polynmer having acid-|abile groups that deconpose in the
presence of an acid and increase the solubility in an aqueous-al kal i ne

devel oper solution in the exposed area; (a4) a nononeric or olig A
solubility inhibitor having at | east one acid-|abile group that ggﬁmm

in the presence of an acid and that increases the solubility in an aqueous-
al kal i ne devel oper solution in the exp84ed area; (a5) an al kali-sol uble
nmononeric, oligonmeric or polyneric conpound in a concentration that keeps
the resist filmin non-exposed areas conpletely insoluble in an al kaline
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enhancedtameag \aeldphotoresi st systens are described, for exanple, in E.
Relchrra IS, 0. IYaI amasu, T. X. Neenan, Chem Mter. 1991,
3, 394: (Yra Iﬁast@ne@\onw)ppgehfprmy Atroduction to Mcrolithography, 2nd. Ed.:
L. S Thorrpson C G WIllson, M J. Bowden, Eds., Aner. Chem Soc.,
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The invention relates also to a chemically enhanced positive photoresist composition that
can be developed in an alkaline medium, which photoresist composition comprises
(a3) at least one polymer having acid-labile groups that decompose in the presence of an
acid and increase the solubility in an aqueous-alkaline developer solution in the exposed
area;
(a4) a monomeric or oligomeric solubility inhibitor having at least one acid-labile group that
decomposes in the presence of an acid and that increases the solubility in an agueous-
alkaline developer solution in the exposed area;
(a5) an alkali-soiuble monomeric, oligomeric or polymeric compound in a concentration that
keeps the resist film in non-exposed areas completely insoluble in an alkaline developer, and

(b) at least one compound of formula I.

The invention relates also to a chemically enhanced photoresist composition comprising
(a3) at least one polymer having an acid-labile group that decomposes in the presence of an

acid and increases the solubility in an aqueous-alkaline developer solution, and/or



groups, cunyl ester groups, acetal groups, ketal groups, tetrahydropyranyl
ester groups, tetrafuranyl ester groups, tertiary al kyl ether groups,
tertiary al kyl ester groups, etc.. The polyners having functiongl ﬁgfyamn

t hat deconpose under the action of an acid in order to increas q
solubility of the resist filmconprising that polyner in an al kaline

devel oper solution and that can be added to the conpositions of the
present invention can carry the acid-labile groups in the polynmer backbone
and/or in the side chains. The acid-labile groups are preferably situated
In the gi |
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EP 8772 5850 223860, a 251259. I n polynmers
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carry aggReondary or tertiary carbon atom in addition to the oxygen atom
of the ester bond (so-called high-activation energy blocking groups -
protecting groups having high activation energy) generally require heating

to achgsgme cRORRbRS BnicdrRBY 333iti0d pthbt%rﬁgts%@rﬁwa@r @éﬁ%ﬁbédﬂ fbhex@ﬁgs,encg of
an acid_after exgo- sure. Hybrid systens in whic giﬁgactlvatlon

ener gy Peist@anisng. W higplihagn @. INﬁ}@m%’t iTv &t N@ﬁ”%’he@"@” rﬁ“%‘?é g g?%[?é %re
presentgi g, W%oﬁaqﬁtrcﬁﬁﬂcﬁgﬂo ﬂﬂfﬂol@f‘lo“g?aﬂ?@ H8€Ed. SO-s. Calohfdon, dbat - WRden,
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butyloxycarbonyloxy groups, trityl ester groups, silyl ester groups, alkoxy-methyl ester
groups, cumyl ester groups, acetal groups, ketal groups, tetrahydropyranyl ester groups,

tetrafuranyl ester groups, tertiary alkyl ether groups, tertiary alkyl ester groups, etc..

The polymers having functional groups that decompose under the action of an acid in order
to increase the solubility of the resist film comprising that polymer in an alkaline developer
solution and that can be added to the compositions of the present invention can carry the
acid-labile groups in the polymer backbone and/or in the side chains. The acid-labile groups

are preferably situated in the side chain of the polymer.

Suitable polymers having acid-labile groups can be obtained by polymer-analogous reactions
in which some or all of the alkali-soluble groups are converted into the acid-labile group in

question. Also possible is the direct preparation by (co)polymerisation of monomers that al-



I ncrease the solubility in an aqueous-al kal i ne devel oper solution, and 2)
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March 2000. Mixtures of polymers having difterent protecting group chemistry can alse be

used in the photosensitive compositions according to the invention.

Preferred polymers having acid-labile protecting groups are polymers and copolymers com-
prising the following different monomer types:

1) monomers that contain acid-labile groups that decompose in the presence of an acid and
increase the solubility in an aqueous-alkaline developer solution, and

2) monomers that are free of acid-labile groups and free of groups that contribute to the
solubility in an alkaline solution, and/or

3) monomers that contribute to the aqueous-alkali solubility of the polymer.

Examples of monomers of type 1) are those already described above as a suitable compo-

nent (a2).

Examples of comonomers of type 2) are:
aromatic vinyl monomers, such as styrene, a-methylstyrene, acetoxystyrene, a-methyl-

naphthalene, acenaphthalene, viny! ethers, such as ethyl vinyl ether and 3,4-dihydre-2H-



val ue of from about 8000 to about 50 000, and a nol ecul ar wei ght

di stribution of about 3 or I|ess. OQther conopnoners can be added 30 DEC 2003
advant ageously in a suitable anount in order, for exanple, to control t he
glass transition tenperature or the like. In the present invention it is

al so possible to use m xtures of two or_nore polynmers having acid-labile
groups. For exanple, a m xture of polyﬁﬁrs havi ng aci d-| abil e groups that

cl eave very readily, such as acetal groups or tet rahyd ropy ranyl oxy
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200 000, especially from about 5000 to about 50 000 and a molecular weight distribution of
about 3 or less, especially about 2 or less. Non-phenolic monomers, €.g. a copolymer of alkyl
acrylate, such as, for example, tert-butyl acrylate or tert-butyl methacrylate, and an alicyclic
vinyl compound, such as a viny! norbonanyl or vinylcyclohexanol compound, can be obtained
by free-radical polymerisation or other known processes and advantageously have a Mw
value of from about 8000 to about 50 000, and a molecular weight distribution of about 3 or
less.

Other comonomers can be added advantageously in a suitable amount in order, for example,

to control the glass transition temperature or the like.

In the present invention it is also possible to use mixtures of two or more polymers having
acid-labile groups. For example, a mixture of polymers having acid-labile groups that cleave
very readily, such as acetal groups or tetrahydropyranyloxy groups, and a polymer having
acid-labile groups that cleave less readily, such as, for example, tertiary alkyl ester groups,

can be used. It is also possible 1o use acid-labite groups of different sizes by mixing two or



scribed, for exanple, as conpounds of formulae (l) to (XVl) in EP 831369.

O her suitable exanples of such conpounds are given in US 5356755,0 ﬁi
5037721, US 5015554, JP-A-1- 289946, JP-A-1-289947, JP-A-2-2560, C 2003
JP- A- 3-128959, JP- A-3-158855, JP-A-3-179353, JP- A-3-191351, JP-A-3-200251,
JP- A- 3- 200252, JP-A-3-200253, JP-A- 3-_%%0_254, JP- A- 3- 200255, JP-A-3-259149,

JA- 3- 279958, JP- A-3-279959, JP-A-4-1650, JP-A-4-1651, JP-A- 11260,

JP- A-4-12356, JP-A-4-123567, JP-A-1-289946, JP-A-3-128959, JP-A-3-158855,
JP- A-3-179353, JP-A-3-191351, JP-A-3-200251, JP-A-3-200252, JP-A-3-200253,
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about fg@E} GrduPs3Brtiary alkyl ester groups, etc.. The molecular weight of the acid-cleavable
solubility inhibitors suitable in the present invention is about 3000 or less, especially from

about 100 to 3000, preferably from about 200 to 2500.

Examples of monomeric and oligomeric solubility inhibitors having acid-labile groups are de-
scribed, for example, as compounds of formulae (1) to (XV1) in EP 831369. Other suitable
examples of such compounds are given in US 5356752, US 5037721, US 5015554, JP-A-1-
289946, JP-A-1-289947, JP-A-2-2560, JP-A-3-128959, JP-A-3-158855, JP-A-3-179353, JP-
A-3-191351, JP-A-3-200251, JP-A-3-200252, JP-A-3-200253, JP-A-3-200254, JP-A-3-
200255, JP-A-3-259149, JA-3-279958, JP-A-3-279959, JP-A-4-1650, JP-A-4-1651, JP-A-
11260, JP-A-4-12356, JP-A-4-123567, JP-A-1-289946, JP-A-3-128959, JP-A-3-158855, JP-
A-3-179353, JP-A-3-191351, JP-A-3-200251, JP-A-3-200252, JP-A-3-200253, JP-A-3-
200254, JP-A-3-200255, JP-A-3-259149, JA-3-279958, JP-A-3-279959, JP-A-4-1650, JP-A-
4-1651, JP-A-11260, JP-A-4-12356, JP-A-4-12357 and Japanese Patent Application Nos. 3-
33229, 3-230790, 3-320438, 4-254157, 4-52732, 4-103215, 4-104542, 4-107885, 4-107889,
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av- erage nol ecul ar weig I s advant aﬂ_leousl at | east In the
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chr omat ggra rated wth “pol ystyrene standar d). In the conposi.tions
accor di aglet tprtaxempm/ém adshtiont prndgnsation-reastiamseof ey Fefere IPNBEeR 8 TN

m xture # the ptdi@nBE 8P héi@Batfysal kal i - sol ubl e
pol ymer é| rgt:h%msﬂglbﬁ’@ﬁ%or Ag}@ﬂ&é@ggﬁem glpl y nup to 60' cy?bfwa ght,

preferably up to 40 % by wei ght, based on the solids content of the
f or mul aEk@Rolol of méntildidivil 78\URibi 10MRA phifirioSof e SdIBIX ket are hy-
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droxylated aromatic compounds, such as phenol, cresols, that is to say m- -cresol, p-cresol
and o-cresol, dimethylphenols (xylenols), e.g. 2,5-dimethylphenol, 3,5- -dimethylphenol, 3,4-di-
methylphenol and 2,3-dimethylphenol, aikoxyphenols, e.g. p-methoxyphenol, m-methoxy-
phenol, 3,5-dimethoxyphenol, 2-methoxy-4-methylphenol, m-ethoxyphenol, p-ethoxyphenol,
m-propoxyphenol, p-propoxyphenol, m-butoxyphenol and p-butoxyphenol, dialkylphenols,
e.g. 2-methyl-4-isopropylphenol, and other hydroxylated aromatic compounds including m-
chlorophenol, p-chlorophenol, o-chlorophenol, dihydroxybiphenyl, bisphenol-A, phenyl-
phenol, resorcinol and naphthene. Such compounds can be used alone or in mixtures of two
or more. The monomers for novolak resins are not limited to the examples mentioned
above.

Suitable examples of aldehydes for polycondensation with phenolic compounds in the prepa-
ration of novolaks are formaldehyde, p-formaldehyde, acetaidehyde, propionaldehyde, ben-
zaldehyde, phenylacetaldehyde, a-phenylpropionaldehyde, B-phenylpropion-aldehyde, o-hy-
droxybenzaldehyde, m-hydroxybenzaldehyde, p-hydroxybenzaldehyde, o-chlorobenzaidehy-
de, m-chlorobenzaldehyde, p-chiorobenzaldehyde, o-nitrobenz-aldehyde, m-nitrobenzalde-



a polynmer that contains groups that deconpose under the action of an acid
in order to in- crease the solubility in an al kaline devel oper sgélﬂtngrt 2003
When an al kal i -sol uble polynmer is used together with a solubilit

i nhibitor, without a polyner that has groups that deconpose under the
action of an acid, the proportion of akali-soluble polyner is

advant ageously from40 to 90 % by weight, especially from50 to 85 % by

wei ght, preferably from 60 to 80 % by wei ght. The proportion of conpounds

of for I re t 0
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resol ution of the positive re5|st with the operties of a negative resist.
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i mage- r gy&lt o f308Ro 30D0desefdragd abdQfroex2uu 18.20i000. EP 361906. For that
pur pose, the resist material, after inmm se exposure, is tréﬁedated
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reaction with themselves and/or with one or nore further conponents in the
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Compounds of that kin are, for exanple, the known acid- uréﬁlﬁb {?em

such ass®ef\asathe mplsr yeagsedeterpi R§A) by rg! Fermpation ghragat St ¢
resins ggy gf},p%grs%drahgreof Am no resins, phenolic resins and epoxy resins
are especially suitabl'e. Acid-curable reS| ns of that kind are generally
known and are described, for exanple, in "U Il mnn's Encycl opadi e der
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phot or egPde Gph"étbyc‘gﬁaght preferably up to 40 % by weight, based on the solids con of the

formulation (i.e. excluding solvent) when there is used a mixture of alkali-soluble polymer and
a polymer that contains groups that decompose under the action of an acid in order to in-
crease the solubility in an alkaline developer solution.

When an alkali-soluble polymer is used together with a solubility inhibitor, without a polymer
that has groups that decompose under the action of an acid, the proportion of alkali-soluble
polymer is advantageously from 40 to 90 % by weight, especially from 50 to 85 % by weight,
preferably from 60 to 80 % by weight.

The proportion of compounds of formula | (component(b)) in the positive resist formulation is
advantageously from about 0.01 to 20 % by weight, based on the solids content in the pho-

foresist.

The use of the iodonium salts of formula | in chemically enhanced systems based on the

principle of the removal of protecting groups from a polymer normally results in a positive re-



be devel oped in an al kali ne nmedi um which negative photoresist conprises
(a6) an al kali-soluble resin as crosslinking conponent, (a7) a caqpqﬂﬁhﬂﬂmﬂ
t hat undergoes a crosslinking reaction with itself and/or with t
crosslink- ing conponent under the action of acid, and (b) as

phot osensitive acid donor a conpound 5 formula |I. The conposition my
conprise, in addition to conponent (b)%° further photosensitive acid do-
nors and/or further additives (c), and photosensitisers (d). Suitable
conponents (c) and (d) have been descri bed above. There cone into
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cont ent of the conpositions. The nega ?I ve resi st conpositions nmay

optionally conprise a filmform ng polynmeric crosslinking agent (binder)

(a6). Thijg. S(\-.M% t'ivepécﬁrﬁp?dn%msythglefoﬁﬂ Ig%iﬁ’\lré Fe3RtIRle e?emé eAR! do?nﬂo‘%ﬁﬂé‘tha?"a@ca-

hi ghly suitable for 'that purpose a for exa novol aks derived from an
al dehyd@bl%OfgundeémgaPGé%?hré“réﬁ reagHem WD &Wﬁéves@ﬂé% veithy gner pigmpre further

f or mal deysiRen@nA thd %ﬁosﬁfbﬁﬂ%en e aré’@ata@H@@B;h’éHta%ﬁj Rhe rﬂ% acid®étredOby

di -chl orosubstituted phenol, such as p-chl oro- phenol Eeno nono- or
di - subs¥xpestre®f Bye @mmnﬁyf forruled aégor@lmg tﬁ#h%&m’?ﬂt@lﬂés pmppwrdsqfithaf kénd

xyl enol t f ol ,
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sui t ablrBingr erafe ®eoxya AR @berpfailpyrﬁéuné %arswreﬁwtf@fw reRpCasing ReSRIC resiey
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such as p- -p ropeny henol or copol yners of those
phenol skrww\tnrar@rwe descrrb@ﬂefoeem@m l@e‘{Ullfgfﬂam% Encrcanddiecdanietnnipsher Cemie’,

styren Slebaki fig MHiirlgS cSRASTA ¥héMl<§ ig0aal ange
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geously be present in a concentration of about from 2 to 40 Yo by weight, preferably from 5 to

30 % by weight, based on the solids content of the negative resist formulation.

The invention accordingly also includes a chemically enhanced negative photoresist that can
be developed in an alkaline medium, which negative photoresist comprises

{aB) an alkali-soluble resin as crosslinking component,

(a7) a component that undergoes a crosslinking reaction with itself and/or with the crosslink-
ing component under the action of acid, and

(b) as photosensitive acid donor a compound of formuta I.

The composition may comprise, in addition to component (b), further photosensitive acid do-
nors and/or further additives (c), and photosensitisers (d). Suitable components {(c) and (d)

have been described above.

There come into consideration as component (a7) the compounds given above in the de-

scription of component {a1).



% by weight. An especially preferred negative resist formnulation conprises
from0.5 to 15 % by weight of a conmpound of formula | (conponent (b)),
from40 to 99 % by weight of a phenolic resin as crosslinking a@eﬂutDEC 2003
(conponent (a6)), and fromO0.5 to 30 % by weight of a nelam ne resin
(conponent (a7)), the percentages rel %FI ng to the total solids content of

the formul ati on. Conpounds of fornul a can al so be used as acid donors
that can be activated photocheni- cally for the crosslinking of, for
exanpl e, poly(glycidyl) nmethacrylates in negative resist sys- tens. Such
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phot oi nhéthpli@ng dr&lhe Frafdired a@i@lftﬁilréblé%sﬁs( d) The conmpounds of formula I can
be used in the conpositions according to the invention in conbination with

further known photol atent acid donors (bl), such as, for exanple, further

oni um Sﬂ‘letéonc:@ntFHtFoh%bﬂﬁZdH uﬁ@'&;@tcﬁmmahllﬁﬂ@ﬂégém@ ms@zm@a@ecmﬂums
oxi me sul - fonates, etc. known phot ol Iaj'%%nt aci ds for

cheni ca00yt BdHante% %‘6?'8?%§§%Q%a”yé¥pet°t?@ Bedyr eialt Preferablydmm d, 10 19 6y

5731364yeikR. BRI ne EiaRiidPeontdi o HeBRBhositibls 5558971, US 5558976 and
especial |y EP 794457 and EP 795786. \Wen m xtures of conpounds of fornula |

(b) with other photolatent acids (bl) are used, the ratio of (b) to (bl)
i's, forpgx arraahﬁve feQm JsofhokBod?: thay Eesﬁ\malams éUmp‘iiéét abkign-piRirR alcipheraci ds

(bl) |ncI ude™ (1) onium salt conmpounds, gi further iodoniumsalts,

sul f oni wassiaking aoprdipAen i@f éfar%\s'“ mea@aw rsaliglissoluRle PheRRIiG RS 1AlsO
Pref er anggy 's§1t55|c¥%} ﬂth Eureta@é% d, Qélroéialh'(ﬁ}i!é rhdvoRike defi e @B hodaitinyae, o.g.

pyrenesu fonat e, i odoni um dodecyl phenyl sul f onat e
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napht hal enesul fon- ate, (hydroxyphenyl)benzyl methyl sul f oni um
t ol uyl smPRQTRIdESUkatituted PR ‘r%ﬁ'bhjewcéb@ﬁ i At 9§ PespanbUhgyarious xylenols, p-tert-

butylphenol, p-nonylphenol, p-phenylphenol, resorcinel, bis(4-hydroxy-phenyl)methane or
2,2-bis{4-hydroxyphenylipropane. Also suitable are homo- and co-polymers based on eth-
ylenically unsaturated phenols, e.g. homopolymers of vinyl- and 1-propenyl-substituted phe-
nols, such as p-vinylphenal or p-(1-propenyl)phenol or copolymers of those phenols with one
or more ethylenically unsaturated compounds, e.g. styrenes. The proportion of crosslinking
agent is generally within a range of about from 30 to 95 % by weight, especially from 40 to 80

% by weight.

An especially preferred negative resist formulation comprises from 0.5 to 15 % by weight of a
compound of formula | {component (b)), from 40 to 99 % by weight of a phenolic resin as
crosslinking agent {component (a6)), and from 0.5 to 30 % by weight of a melamine resin

(component {a7)), the percentages relating to the total solids content of the formulation.

Compounds of formula | can also be used as acid donors that can be activated photochemi-
cally for the crosslinking of, for example, poly(glycidyt) methacrylates in negative resist sys-
tems. Such crosslinking reactions are disclosed, for exampie, by Chae et al. in Pollimo 1993,
17(3), 292.



hal oal kyl - gr oup- cont ai ni ng heterocyclic conpounds,

hal oal kyl - gr oup- cont ai ni ng hydrocarbon conpounds, etc.. Preference is
given to (trichloronethyl)-s-triazine derivatives, such as phe- 30 DEC 2003
nyl - bi s(trichl oronmet hyl)-s-tri azi ne,

met hoxyphenyl - bls(trlchloronethyl) S- tgiazine, napht hyl - bi s-
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1, 1- bi s(4-chl orophenyl ) -2, 2, 2- trichloroethane, etc.; (3) sulfone compounds,
e.g. O-ketosul fones, R—sulfonylsulfones and a-di azo derivatives thereof,
etc. Preference IS given to phenacylphenylsulfone, nesitylphenacylsulfone,
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compounds, etc.. Preference is given to (trichloromethyt)-s-triazine derivatives, such as phe-
nyl-bis{trichloromethyl)-s-triazine, methoxyphenyl-bis(trichloromethyl)-s-triazine, naphthyl-bis-
(trichloromethyl)-s-triazine, etc.; 1,1-bis(4-chloropheny!)-2,2,2-trichloroethane, etc.;
(3) sulione compounds, e.g.
B-ketosulfones, B-sulfonylsulfones and a-diazo derivatives thereof, etc. Preference is given
to phenacylphenylsulfone, mesitylphenacylsulfone, bis{phenylsulfonyl)methane, bis(phenyl-

sulfonyl)diazomethane.



Further suitable sul fonate conpounds are, for exanple, benzoin tosylate,
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acid es I rQ yphenyl al kanes, such as 4, 4'-di hydroxytri -
phenyl rré%gxﬁ’gésgjﬂ%rwxﬁ%g'r ydr oXy-tri phenyl met hane, 4,4

5, 5' - t eFuahat sujteb@, Qllfonte" conpauhysl e \ior example, benzoin tosylate pyragallol tristri-
flate, pyrogallolmethanesulfonic acid triester, nitrobenzyl-9,10-diethyloxyanthracyl-2-sulfon-

o

ate, a-(4-toluenesulfonyloxyimino)-benzyl cyanide, a-(4-toluenesulfonyloxyimino}-4-methoxy-
benzyl cyanide, o-(4-toluene-sulfonyloxyimino)-2-thienylmethyl cyanide, o-(methylsulfonylox-
yimino)-1-cyclohexenylacetonitrile, a-(butylsulfonyloxyimino)-1-cyclopentenyl-acetonitrile, (4-
methylsulfonyloxyimino-cyclohexa-2,5-dienylidene)-phenyt-acetonitrile, (5-methylsulfonyloxy-
imino-SH-thiophen-2-ylidene)}-phenyl-acetonitrile, (5-methylsulfonyl-oxyimino-5H-thiophen-2-
ylidene)-(2-methylphenyl)-acetonitrile, (5-methylsulfonyioxyimino-5H-thiophen-2-ylidene)-(2-
chlorophenyl)-acetonitrile, etc.. '



pheny[ net hane, 2,2,5,5 -tetranmethyl-4,4",4"-trihydroxytri phenylrnethane,
1,1,1-tris(4-hydroxy- phenyl)ethane, 1, 1 -bis(4-hydroxyphenyl)- 1 -phenyl

et hane, 1, 1-bis(4-hydroxyphenyl)-1-(4-(1- (hydroxyphenyl) - 1 -m gtoynEc 2003
ethyl] phenyl) ethane, etc; 1,2-quinonedi azidesulfonic acid ester

(pol y) hydr oxy- phenylflavanes such as

2,4, 4-trimethyl -2', 4" 7-trihydroxy-2-p¥enyl f| avane,

2,4,4-trinethy| 2',4',5 ,6, 7- pent ahydr oxy- 2- phenyl fl avane, etc.. Further

sui tabl e additives (c) are as descri bed above. Further exanples of basic
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2-di et h(;(lhamemydh I esulfdaﬂdﬂe‘:ldﬂes(e&moﬂmw hwr:b@phemlml,ketones such as 2,3,4-trihydr-
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N- -an1noet i peraz oet |per e
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g im nommhedz 0@’4&*5%@%@@@%&66@%@& 3i|4me5 BYeaagttaxybenzophenone,

am no- am no -p-to az yra |ne
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813113, qiERortHiesanshidacia AR89 6f (PdNghiaRekypheeImRARES such as 4,4-dihydroxytri-
phenylmethane, 4,4'4"-trihydroxy-triphenylmethane, 4,4'5,5-tetramethyl-2,2' 2"-trinydroxytri-
phenylmethane, 2,2,5,5'-tetramethyl-4,4' 4“-trihydroxytriphenylmethane, 1,1,1-tris{(4-hydroxy-
phenyl)ethane, 1,1-bis(4-hydroxyphenyl}-1-phenylethane, 1,1-bis(4-hydroxyphenyl)-1-(4-[1-
(hydroxyphenyl)-1-methylethyl]phenyl)ethane, etc; 1,2-quinonediazidesulfonic acid esters of
(poly)hydroxy-phenylflavanes, such as 2.4 4-trimethyl-2',4',7-trihydroxy-2-phenylflavane,
2,4,4-trimethyl-2',4' 5',6,7-pentahydroxy-2-phenylflavane, etc..

Further suitable additives (c) are as described above.

Further examples of basic organic compounds that can be used in the resist compositions
according to the present invention are compounds that are stronger bases than phenol, es-
pecially nitrogen-containing bases. Such compounds may be ionic, such as tetraalkyl-am-

monium salts, or non-ionic. Preference is given to nitrogen-containing bases that, per mole-



suitable for the conpositions according to the invention are not |imted,
however, to those described above. The nitrogen-containing basic conE ua&&
may be used alone or in a conbination of two or nore. The proporaﬂb

t hose conpounds is generally about fromO0.001 to 10 parts by weight, _
especially from0.01 to 5 parts by wejght, per 100 parts by weight of the
phot o- sensitive conposition according to the invention (w thout the
solvent). The conposition may al so conprise an organic basi ¢ conmpound t hat
deconposes under the action of actinic radiation ("suicide base” ?, as

descri bede. haye twearpnere niviogem ateowes, diffssentsiesiss envgrergyssSpecisl BsiEA53
d EP 998
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ar oyl ne i az nes,. e m ne osin _an or on.
Sui t abl & SRGYPYidpE” ZrAmn b mely G F e Seliely Saate
sensi ]E i Semnmﬁowdlw bipetaged, asagfmmoaﬂnsmptmr&uf@rNI(ﬂenﬁhmﬂfmbipen?méb4- )
specific SQur ces ot.oabsor ber
P aucesamig-3 b et Ris P igiie” froitrdrna e Bey SpunaRae T g2 THESER, o
of mul t yipyerotidihd, ecpyragolens BaenihbS-mesyipyrakolem 5Td1mao43erdam91s1-pttdﬁ@lp@ifahelet of
st andi ng waves urthe jtabl e additives acid-a | ers..
conpounduiehi: 24eBpaeil ey EpREEn, PR 3eGiinep Hine &/ Sainygr-
concent oxjplyomidirts QFpyearyling raisyraadslineeNuswidorarphblineg arsd Sit(2eomipoeth@)jrbarphs!-
accordlng to the invention, but can also be advantageous in other

0

appl i caffons for the conpositions according to the invention, such as in
coat i Nng9thdexampiess @hn S Hog @O UPEIZ408318, US 5609989, US 5556734, EP 762207,

DE 4306069, EP 611998, EP 813113, EP 611998 and US 5498506. The basic compounds
suitable for the compositions according to the invention are not limited, however, to those
described above.

The nitrogen-containing basic compounds may be used alone or in a combination of two or
more. The proportion of those compounds is generally about from 0.001 to 10 parts by
weight, especially from 0.01 to 5 parts by weight, per 100 parts by weight of the photo-
sensitive composition according to the invention (without the solvent).

The composition may also comprise an organic basic compound that decomposes under the
action of actinic radiation (“suicide base"), as described, for example, in EP 710885, US
5663035, US 5595855, US 5525453 and EP 611898.

Suitable examples of dyes (c) are those mentioned above as well as oil-soluble dyes and ba-
sic dyes, e.g. Qil Yellow #101, Qil Yellow #103, Qil Pink #312, Qil Green BG, Oil Blue BOS,
Oil Biue #603, Oil Black BY, Qil Black BS, Qil Black T-505 (all from QOrient Chemical Indus-



are described by Arimtsu, K et al. in J. Photopolym Sci. Technol. 1995,

8, p. 43ff.; by Kudo, K et at. in J. Photopolym Sci. Technol 1@)@9%@%
p. 45ff.; by W Huang et al, in SPIE Vol. 3999, pp. 591-597 (§)g0 an

[chinmura, K et al. in Chem Letters 1995, p. 551 ff. Normally the
conpositions according to the inventiogp,are dissolved in a suitable solvent
be- fore application to the substrate. anpl es of such sol vents include
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T at EXarapIag T SSHPAS) Stey HessRad Sba'® foads: atangmbler Brrtkefet il
di met hyélmmbé@zsgd@noﬁ\é nep’ hyirmnw@thyldmb@ngbﬁr@h@myﬂmbué apyreBuc besidneent s
can 3 D DEC be used i ndividu Pr ef erred

I
exanpl eBNereEazine. heazib acadiae ogngR. Bnzs! a%%t%&ﬁé‘ﬁé'f‘ﬁpﬁ 1;9(:‘@?%%( anthiracRend"
gl ycol nmiesddey|prehbsthrereelagb@phdiopRY Rafifoflioystel mﬁ&ceﬁﬁﬁiﬁmkn@tkﬁt&ﬁoquu-
acet at e, met hyl met hoxy propionate, ethylet hoxrég%tnom olgate End eth )éla
| act at eNOTe. @uﬁfﬂ%feﬁawtm%we@@ Asbd - @'BO%IFH'@ESBT ling, NGRS 4 8IS PR e
surfact ﬂﬁﬁﬁw@rﬁcrﬁﬂfﬁé OfMtEraqSbhACH 2 yBantisrHGhinGrse, p@téﬁ@@ﬁ)&fﬂaﬁﬁfﬁr@ﬂ@n&héﬂ}’i 2-
ethers, "e.g. pol yoxyet hyl ene lauryl ether, poly rv)eth ene st$%r‘%é htther

pol yoxy bemsAndaqeastey| Senaily- 1a31€'a§@)‘|1 y%WE@HShIr% dibenaalace
pol yoxy Elhxhé?“@flah&dmaﬁrrryb?r%h@éé .3,%- cﬂrbowpﬂ NQ(SWlHﬁéH@JQ?C&QE@WI-C@@ﬂQM) at her
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bI ock c(ﬂs@wm@neﬁbwmlmsmwm yhodagine, eytaiogin aé‘d@m%‘@ﬂ%l tol nonol aur at e,

sorbito iRy OFgrlés{ﬂeste?%?re rﬁ)‘t)rtﬁWe Qkr, TRES IR San§édi tol  nonool eat e,

sorbito orochem cal surfactants, such as F-top EF301, EF303
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organosm Oé‘ff’e'?:? fpgg“y ?I,D 41 (Shin-Etsu Chenmical Co., Ltd., Ja- pan); and
acrylic or acry ) pol yners Pol y-fl ow Now. 75 and NO. 95 (Kyoei sha
Chem cal Co., Lt d. Japan) Generally the proportion of surfactant in the
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compositions according to the invention, such as in coatings. Examples of such compounds
are described by Arimitsu, K. et al. in J. Photopolym. Sci. Technol. 1995, 8, p. 43ft.; by Kudo,
K. et al. in J. Photopolym. Sci. Technol. 1995, 8, p. 45ff.; by W. Huang et al. in SPIE Vol.

3999, pp. 591-597 (2000) and by Ichimura, K. et al. in Chem: Letters 1995, p. 551fi.

Normally the compositions according to the invention are dissolved in a suitable solvent be-
fore application to the substrate. Examples of such solvents include ethylene dichloride, cy-
clohexanone, cyclopentanone, 2-heptanone, y-butyrolactone, methyl ethyl ketone, ethylene
glycol monomethyl ether, ethylene glycol monoethyl ether, 2-methoxyethyl acetate, 2-
ethoxyethyl acetate, 2-ethoxyethanol, diethyl glycol dimethyl ether, ethylene glycol mono-
ethyl ether acetate, propylene glycol monomethyl ether, propylene glycol monomethyl ether
acetate, toluene, ethyl acetate, methyl lactate, ethy! lactate, methylmethoxy propionate, eth-
ylethoxy propionate, methyl pyruvate, ethyl pyruvate, propyl pyruvate, N,N-dimethy!-
formamide, dimethy! sulfoxide, N-methylpyrrolidone and tetrahydrofuran. Such solvents can



by neans of generally known nethods al ready descri bed above. Suitable |ayer
t hi cknesses have al so already been indicated above. After coating, the
solvent is usually renoved by heating and a | ayer of the photore%’ogtUEE-Zﬂlﬂ

mai ns on the substrate. The drying tenperatures nust, of course, Dbe | ower
than the tem peratures at which constituents of the resist fornulation can
deconpose or react. Nornally the dryiTig tenperatures vary within a range
of about from60 to 160C. The exposure of the coated substrates has al ready
been descri bed above. After exposure and, if necessary after the therma
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suffi- cient difference in solubility between exposed and non-exposed areas
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phot ocutiais. e coating, especially upon the nature of

The solution of the composition according to the invention is applied uniformly to a substrate
by means of generally known methods already described above. Suitable layer thicknesses

have also already been indicated above.

After coating, the solvent is usually removed by heating and a layer of the photoresist re-
mains on the substrate. The drying temperatures must, of course, be lower than the tem-
peratures at which constituents of the resist formulation can decompose or react. Normally

the drying temperatures vary within a range of about from 60 to 160°C.

The exposure of the coated substrates has already been described above.

After exposure and, if necessary after the thermal treatment, the exposed sites of the com-
position (in the case of the positive resist) or the non-exposed sites of the composition (in the
case of the negative resist) are removed using a developer in a manner generally known to a

person skilled in the art.



the crosslinking agent or the resulting photolysis products. The aqueous
devel oper solutions may, if necessary, also conprise snmall anpbunts of
wetting agents and/ or organic solvents. Exanples of typical orgala'a DEC 2003
solvents that nay be added to the devel oper solutions include ,
cycl ohexanone, 2-ethoxyet hanol, toluengp_acetone, | sopropanol and m xtures

a

of two or nore such solvents. A typic aqueous/ organi ¢ devel oper system
is a system based on Butylcel- |osolveRTMwater. The invention relates al so
to a nethod of manufacturing a photoresist by (1) applying a conposition
as descin beer &baveslerateatreutzdalytin reacid) ametiuisrtg enserecthapeseibpment of a suffi-

FoRe St AT) S0 0 A G TR R

t he conpestdation id prdf@raugmawdd:efcm‘b develop®Befd. t1oisld8Cpossitde ib GarE)‘EﬁhtMng 61

5) subsequently devel opin ith a solven ous al

Gover ouBim e duebsp.cbetstalt lshebratdies iR a0 T SRE0HE, Befd e qptimum
substr atjeraaonl ohihehtira] He;idrfdadipahithm heam@mememsleacam da® tieh&etﬂﬁﬁlaéﬂ bykhé!| ed
in the art. sem conduct.or sub trat can Pe used, such as
ol e Beban s 17 D5, R 5y P RsPE i en e T P AT FaRG oo S oL SEORdE 15 e

cover ed sbyeraixhinate?! e frbmdﬂ) foaaoersecosdiciingia BhtirgOplatdi O ¥s4Le andi & HC @dm 1
nitri de %@t aniumni- trid si.| oxanes, and metal substrates and

met al - giies wheR €§'r(“:‘8%‘tegc?'rvﬂ"f3ﬂ i$etes s such as al unini um copper,
tungsten, etc.. The substrate can also be coated with polyneric mate-
rials, for exarrpl e Wth o%%anl c antireflective coatings, insulation | a ers

and di ePSYBIPPESEb AR §arTiRE L orhesBinyhe PPRIoRS OF Meagaating {aat i@ sBIUBlS B¢ ayer

can be deiashat A rbmoddd. KURICEERIY, th@@é%l@b#ﬂént S RaRDeidcBRiatid it di@itle
.e. Wth a laser beamor praojection |lithography in step-and repeat node or

scannl ngraysEent gt themampimcacaiulirushing gf thercealirg i thgdeveiopet bath @é@é Qspvel-

pr oj ect ipBehi Inha)gﬁl%p%ve@pin@rﬂﬁammmbenq@éouemménadev@%da ﬂun@@%ué’(%af%ﬁm the
sel ected, such as coherent, partially coherent or incoherent radiation.

Thi s i n@firA8DTBIRMbIT HatiPHmesPa Exﬁf“@iﬁsﬂ@%’ﬁ’ﬁf tigde speuneRathpPiasHRMUNIEFOX-

LT um ngdd @R asrebSpeaging Ra tférnate%rﬁﬁrééérpéhrm%gs IR ate’d-ardl AbtaSilicdtes, ahdtawed
to pass through only cértain regions of lens, excluding the centre of

the | ef&e bpRes sk aﬁﬁ@fﬂ@@ur@rmn%@r@m@@ RUSRAS BEYIRNHAR. -PREBKIaBYINe,
f1 exi bl gidiadmingh &-ARSdpyiifine,] HetHiRnike, an»% cﬁé&hylaﬁﬁ‘f{é‘ -ALABRRA & e gnei-
opaque patterns The attern si ze ‘can i nclude also atterns that are at or
bel ow t metfasé%tbamlar@met itigthanslarning, gupeant @mnaﬁmrashyém%e et righiamathsh
the mas lérdnﬁb%rﬁ%fd?dxﬁhe”@r”@ﬁéefh?laﬁfn@tﬁﬁurﬁ QyaRidey Thedarlibgdr SolfRE8s atdhensity

and phase nodu-
mally up to 0.5N, but are generally diluted before use in a suitable manner. For example,

solvents having a normality of about from 0.1 to 0.3 are very suitable. The choice of devel-
oper will depend upon the nature of the photocurable coating, especially upon the nature of
the crosslinking agent or the resulting photolysis products. The aqueous developer solutions
may, if necessary, also comprise smalt amounts of wetting agents and/or organic solvents.
Examples of typical organic solvents that may be added to the developer solutions include
cyclohexanone, 2-ethoxyethanol, toluene, acetone, isopropanol and mixtures of two or more
such solvents. A typical aqueous/organic developer system is a system based on Butylcel-

losolve®™water.

The invention relates also to a method of manufacturing a photoresist by

(1) applying a composition as described above to a substrate;

(2) heating the compaosition to a temperature of from 60°C to 160°C;

(3) carrying out image-wise exposure with light of a wavelength of fram 150 nm to 1500 nm;

(4) optionally heating the composition to temperatures of from 60°C to 160°C; and



| ation of the radiation after having it has passed through the mask. This

I ncl udes phase-shift masks and hal f-tone phase-shift nasks. The

for form ng an i mage on the photoresist conposition can be used aﬁimm
patterns of any desired geonetry and shape, for exanple dense and isol ated
| i nes, contact holes, channels, inci s%ons dots, etc.. Preference is given

to a rrethod wherei n the | mge-w se exp 1sure S effected by nmonochro- matic
or polychromatic radiation in the wavel ength range of from 190 to 450 nm 3
0 DEC 2443 -62 especially from190 to 260 nm The invention relates also to

t he use(sokusprpemtidsevefopingritl asbivas odas agqidnd amve daselps: tol atent acid

donors I n the polynerisation or crosslinking of cationically or
acid-catalytically polynerisable or crosslinkable conmpounds or to increase

the sol yhd bhbtsredist %@H%@Hﬂ&% EdRbe iuded Q)h%'st?ﬁé§18' §u§5@ﬂa¥@hr‘ud Wth'eﬂ[ ifradl@Yi6h oper
under the action of acid, and also to a net for the photopol ynerisation

or crosEChRyeRyKeIWT: i fenpeyapn ﬁklﬂff—‘d #e Ihg- aht Roryaxaglie, ysepbtanebeios sivbatrates
crossli n r i in.
o ch et had st aatoRs SHEGHE ot BReh, Borfifith, MERATShiRoREE, 3R5ate:
The UV $iratagicendreth bY oxide|os addde yetsc isdch &s g@m @lbkl;dee$ilﬁ0@0trétdldw titaniuinghit  of

2 vavel gagt fhndd Aty %I lﬁﬁts.ﬁgt%s Wy rr'f'é’t e a{d &f&‘trﬁ[és%a&e% \Bftf?i{%@%{? 5&8#5

xanpl e, T'h sunllgh romartl sour

nurrber a$ alwimiy, oenper, rtgngqt@eeta)fﬂha gmstremmamealsmpe beatas @dth pebinmeric reater ces
and al s I i I . : - [ L es t.her eof

et ade @S Er iR WAH RS o 1 BT FEERRRSE WiTaiR] b o BERRR ol
| ow pr eswde of pelymeargymatemips, doped where appropriate with netal halides
(metal halide | anps), mcrowave-excited netal vapour |anps, excinmer |anps,
superactinic fluorescent tubes, fluorescent |anps, argon incandescent
| anps, Thaghbtamsist |pkotagbapiradiafeddgdall a':Lg;Mrearyebemlmm becnas airdctévritaygs .

The di st bet ween t he substrate to osed can v

Accor d 15 W10 & ReFr Aot RiBa el i S didrobBr Rt SO S nE R i Bho
may be, by oontectamiptigg thfougma?mesk.t o 150 cm Laser |ight sources, for exanple
excinmer |asers, are also suitable. Lasers in the visible range can al so be
used. The follow ng Exanples illustrate the invention further. As in the

r emai ndmrthefca'rsbe)f @&g@ahioptuitrmgramdailargbhenm@ﬂbpﬁdaaicﬁﬁdmmwﬁ Be @bglaereci n
parts or erce es r te to we erw s nment1 ane
Brkyl o Pl et Canefetivs Tabob At FTan, TP B desE s rEa. Mg at ed
in the Examhﬁ@um tfbpeiarmﬂéernaoeeurhmﬁameh rand SQUARIFU D Idrafradiafidre wllateatheedaat e
to the re- P e g [:Ire

diation is allowed to pass through only certain regions of the lens, excluding the centre of the

lens.

The mask used to produce the pattern can be a hard mask or a flexible mask. The mask can
include transparent, semi-transparent and opaque patterns. The pattern size can include also
patterns that are at or below the resolution {imit of the projection optics and are arranged on
the mask in a certain manner in order to modify the aerial image, intensity and phase modu-
lation of the radiation after having it has passed through the mask. This includes phase-shift

masks and half-tone phase-shift masks.

The process for forming an image on the photoresist composition can be used to generate
patterns of any desired geometry and shape, for example dense and isolated lines, contact

holes, channels, incisions, dots, etc..

Preference is given to a method wherein the image-wise exposure is effected by monochro-

matic or polychromatic radiation in the wavelength range of from 190 to 450 nm,



Exanpl e 1: Preparation of (4-isobutylphenyl)-p-tolyl-iodonium

hexaf | uor ophosphate 45.22 g (0.21 nol) of 4-iodotoluene in 326 g of 75%
sul furic acid are introduced into a 750 ml flask having a refle 003
condenser, a thernoneter, a stirrer and a nitrogen supply. 29.2 ﬁ‘lpgng
nol ) of isobutyl benzene are then added, and the heterogeneous m xture is
cooled to 10C. 94.7 g (0.41 nol) of afBoni um peroxodi sulfate are added in
portions so that the tem perature does not exceed 15C. The reaction

m xture is stirred at roomtenperature for 5 S o DEC 2003 -63 hours. The

reactio ] e i ed over the course of 40 mnutes at 5-10C to a
RsBLA tford $od t&%ogrg#

wel | st suspensi on 38.18 g (0.21 nol) of potassium
hexaf | uor ophosphate in 600 mM of wa- ter and 500 mM of acetic acid ethyl

The. phaddd MeLbeh e oo it BodILLE PR AL s Grevtedflichp Ry,

sodi um hyldieaogacid danbsnatthe palyctheribaticsobvensslinking eiaatehicaly veicawal-c88lytcall§. 18

|; 86 9% of _n-isobutyl | -p-tol yl -i.odoni hexaf. h
ot ai nedoVRarRRtR oF RRSHnGBE bkt i nerere e SaBIL! & RERRERAS R P rer
by chr oredaegriaghgol(stighh ar develdpehanger: thetaobarobf &5d,Sardnalsh Ry roethby for the

recrystallisation fromchlorof ornm hexane. An analytically pure sanpl e has
the f ol IPBRIORGYFIRYEROA) Obr%?féﬁ?'?”é%:oqmﬁﬁt'loélcﬁ b raCids ?fe'th@a}('pso?wmefc%"ﬁ%& °r
90- 92C. cihRlinkabMVEd BRRAE WideCPe! Sotioa>diidiictomahétic @URMah Sinadhithendtindd awi ng
val ues b [pp&] 7.9 (4H m ArH), 7.23 (4H m ArH), 2.45 (2H, d, J=6.2Hz,
CHz), 1.°8TPpYR offprmidey isHspd s Aolpiatemliaciddongte o1y, 2 CH3). El enent al
anal ysis: calculated for C'H24F6 | P (496.21) calc.:C[%4 H[A F[A P [N
41.154.0622. 976. 24 found: 41. 154. 1922. 825. 95 3 0 DEC 2003 - 64 Exanpl efs 2-13.
The conpderidé irsrdiatienrprelease the agidds geaprate affeqieda Wi HooT PRSI Poi"eRat
descri bed7i1g soBrRPIRitdole FAQANINR FERIRPOE Bkdmei bt dunligirbraigAfRémCartificial
conmpounds. The structures and the physical data are given in Table 1 Table
1 light sources. A large number of widely varying types of light source may be used. Point
sources and also planiform radiators (lamp carpets) are suitable. Exampies thereof include:
carbon arc lamps, xenon arc lamps, medium-, high- and low-pressure mercury lamps, doped
where appropriate with metal halides (metal halide lamps), microwave-excited metal vapour
lamps, excimer lamps, superactinic fluorescent tubes, fluorescent iamps, argon incandescent
lamps, flashiamps, photographic flood lights, electron beams and X-rays.
The distance between the lamp and the substrate to be exposed can vary according to the
intended use and the type and strength of the lamp and may be, for example, from 2 cm to
150 cm. Laser light sources, for example excimer lasers, are also suitable. Lasers in the

visible range can also be used.

The following Examples iliustrate the invention further. As in the remainder of the description
and in the patent claims, amounts given in parts or percentages relate to weight, unless oth-
erwise mentioned. When alkyl or alkoxy radicals having more than three carbon atoms are
indicated in the Examples without reference to their isomeric form, the data relate to the re-

spective n-isomers.

Example 1: Preparation of (4-sobutylphenyl)-p-tolyl-iodonium hexafluorophosphate

45.22 g (0.21 mol) of 4-iodotoluene in 326 g of 75% sulfuric acid are introduced into a 750 ml
flask having a reflux condenser, a thermometer, a stirrer and a nitrogen supply. 292¢
(0.22 mol) of iscbutylbenzene are then added, and the heterogeneous mixture is cooled 1o
10°C. 94.7 g (0.41 mol) of ammonium peroxodisulfate are added in portions so that the tem-

perature does not exceed 15°C. The reaction mixture is stirred at room temperature for &



A Ex. X | X YAphysical el enental analysis propertiestalc. [ found [ CHF
24- C( CH3) 34- CH3PF6whi t e powder, 41.15 4.06 22.97 . / HMP. 105-108 Aﬁgf?
4.23 22.81 C 34- C(CH3) 2C2H54- CH3PF6Whi ti sh powder, 42.37 4.35 22.33& Aan
42.73 4.59 20.44 M P. 94-98 44-cycl ohexyl 4- CH3PF6gl assy, brown43.70 4.25
21.83 resin46.41 4.66 19.84 54-CH 2- CH3BE6wWhi tish powder, 41.15 4.06 22.97
2-CH{CH3}2 1 Hm p. 120 40.99 4.00 22.80 C 64- CH2- CH( CH3) 23- CH3PF6gl assy,
brown41.15 4.06 22.97 /| Hresin4l. 66 3.87 22.64 74-C(CH3) 33- CH3PF6yel | ow

crystal ?1 41. 1#1 4.06,22.97 " HC 41.53 4.27 22.07 MP. 104-106
ours. & reaction mixture is then added over the course of 40 minutes at 5-10°C to a well

stirred suspension of 38.18 g (0.21 mol) of potassium hexafluorophosphate in 600 ml of wa-
ter and 500 ml of acetic acid ethyl ester. The mixture is maintained at room temperature for
1.5 hours, and the phases are separated. The organic phase is washed with water and 5 %
sodium hydrogen carbonate, and the solvent is removed in vacuo. 89 g (0.18 mol; 86 %) of
p-isobutylphenyl-p-tolyl-iodonium hexafluorophosphate are obtained in the form of a
brownish resin. The product is purified further by chromatography (dichloro-
methane : ethanol 95:5 on SiQ,) or by recrystallisation from chloroform/hexane.
An analytically pure sample has the following physical properties: white powder, melting point
(m.p.) 90-92°C. The 'H-NMR spectrum (CDC,) exhibits shift signals at the following values &
[ppm]: 7.9 (4H, m, ArH), 7.23 (4H, m, ArH), 245 (2H, d, J=6.2Hz, CHg), 1.81 (1H, m,
CH{CHa3)»), 0.85 (6H, d, J=6.2Hz, 2 CH3).
Elemental analysis: calculated for C7HzoFs | P (496.21)

C (%] H [%] F %] P [%]

cale.: 41.15 4.06 22.97 6.24
found: 41.15 419 22.82 5.95



84- CH2- CH( CH3) 24- C2H5PF6gl assy, brown42.37 4.35 22.34 /| Hresin43.02 4. 32
21. 70 94- CH2- CH( CH3) 24- CH3SbF6vi scous o0il 34.79 3.43 19.42 /| H34.75 3.4

19. 29 104- CH2- CH( CH3) 24- CH- PF6yel | ow resi n43.53 4.61 21.74 / H(Clgsum&')ﬂ%
4.77 20.63 114- CH2- CH( CH3) 24- CH34- CH3- Ph- gl assy, brown55.18 5.2

HSQBr esi n54. 75 5. 43 - 124- CH2- CH( CH3) ZgﬂCHB() canphor gl assy, brovvn55 67

6.06 - / Hsul fonateresinb55.71 6.21 - CH( CH3) 24- CH3PF6bei ge powder,

43.53 4.61 21.74 ' 1 2-CH CH3 2C 43.68 4.71 21.24 MP. 137-141 30 DEC 2063
-65 Exanmpl e 14 (4- Met hyl phenyl ) (4' -i sobutyl phenyl )i odoni um nonafl ate 4.5 g
of pot agxhmplesnad:l ate is suspended in 15 m of water. To the solution is

added 4.93 of the rud t hyl phen 4' -] sobu henyl )i odoni um
hydrogeFl‘BﬁI‘lgéﬁpé“‘a‘?j%QfoflE 421_1159 pg%qg%q/ %manner l}cpéﬂqtgegqr,l:}epéa f or
1 hour @xaﬁ@@rﬂt%f’ﬁ&ﬁ@tabbl%pnéﬁi smbsmbte@%rhmbﬁ@eo@bbmdsdemesstasbi@r@sta@.dtth@
solution and stirred overm%ht at roomtenperature. The product is

ext r act €AYSiFd! HalRed ByAeRdN Talledri de and the organic | ayer is washed with
wat er, dried over MgSO4, and concentrated. The residue is purified by
fl ash chromatography on silica gel with nmethylene chloride and ethanol

(95:5) _as el uent el di ng 46, g (3.8 nmml; 34% of
( 4- met hylegleehy| ) ¢ Q«n nyl)uodonl um nonaflate as a brown resin.
The structure is, / "H NMR spectrum (CDCl 3). 8 [ppm: 0.88

(d, 6H), 184(rh ,241(s 3H) 250(d 2H) , 721726(m 4H)
7.84 (d “'). Frerental—an |ya|a catettatiopn—for—C2HP2OE3FISeale—¢€ %
H[%W F|[24 3&/783.1026. 29| fFound: 3& 803. 0926 physical elemental analysis
properties calc. [%]
found [%]
C H F
hite powder
2 4-C(CHa)s 4-CH, | PFs w ' 141.15 4.06 22.97
/H m.p. 105-108°C | 44 57 423 2281
3 | 4-C(CHa)CoHs | 4-CHs | PFs Wh"'%“f;g;ge“ 42.37 4.35 22.34
/ H m.p. 95 42.73 4.59 20.44
4 ?:{:yclohexyl 4-CHz PFs glassy, brown 43.70 4.25 21.83
resin 46.41 4.66 19.84
5 | 4-CHy-CH(CHg)2 |2-CHs | PFs Wh'“ﬁhzg?gder' 41.15 4.06 22.97
/H _ m-p- 40.99 4.00 22.80
6 4-CH-CH(CH3), | 3-CH; PFg glassy, brown 41.15 4.06 22.97
/H resin 41.66 3.87 22.64
llow crystals

7 4-C(CHa)a 3-CH; | PFq ye S 141.15 4.06 22.97
/H m.p. 104-106°C | 4y 59 407 2007
8 4-CH,-CH(CHy), | 4-C.Hs | PFg glassy, brown 42.37 4.35 22.34
/H resin 43.02 4.32 21.70
9 4-CHy-CH(CH3)> | 4-CHj SbF; viscous oil 3479 3.43 1942
/H 34.75 3.47 19.29
10 | 4-CHp-CH(CHg): | 4-CH-  |PFq yellow resin 4353 4.61 21.74
/H (CHJ), 4355 4.77 20.63

11 4-CH,-CH(CH3): | 4-CHjy 4-CHgy-Ph- glassy, brown 55.18 5.21 -

{H 50, resin 5475 543 -

+ hor

12 | 4-CH,-CH(CHg)s | 4-CH, | (¥)CaMPROT |y ooy, brown | 55.67 6.06 -

/H sulfonate | Lo 55.71 6.21 -
13 4-CH(CH), 4-GHs PF, beige powder, 43.53 4.61 21.74

m.p. 137-141°C | 43.68 4.71 21.24

[ 2-CH(CH3)s




Exanpl e 15 Photocuring of a white-pignented epoxy resin conposition A

phot ocurabl e fornulation is prepared by m xing the foll owi ng conp r]f 2003
36.0 parts of bisphenol-A epoxy resin (RTMAraldit GY 250, from Va#t m

14.4 parts of trimethylol propane triglycidyl ether (RTMxinolit V51-31,
from Enscheme), 9.6 parts of Cl2/14al kyl glycidyl ether (RTMinolit
Epoxid 8, from Enschem e), and 40.0 p&ts of rutile titanium dioxide
(RTMR-TC2, from Tioxide). The fornmulation is heated to 50C and is m xed
uniformy by stirring for 20 mnutes in the presence of glass beads as an

aid. 1. gx¥mple tdhe Cm@mr@ﬁylﬁ&a{%ﬂnﬁylﬁah&%d&ﬁm% ®dnaflatem Xt ure of
2-1 sopro%/@pgl oxant hone and_ 4-1sopro t hi oxant hone él‘ﬁ Muant acur e | TX)

ar
added aft RYALEMMingnaiide fsoﬁ‘r%ﬁﬁ'&qq ﬁ 1Bymisafiwatern glo e solueivis added - $%g of the

applied I
ot e o R e S ke ey,

a fusi ol hRIMigie B1stioeyfen) howﬂ reeratterppefaose, 1ol of saaipytend @'fpfai%lécﬁddﬁdé@ the
the | anp r d I

o o0 Splaf FAREY oIl B UpeaRigd, phe Hodlells sl il e
angl e ofchlorideiageribe cofan@)layadisi wagied \Eﬁamatee. dedr heerpvio8@d arel cancantadtedouBhe

to that t I .nst
the. combauiF SPotfech) 184 crifaBBRRRY AR Mca TEFARA Fiefmchet Gt e dHg{ fRERd fos:9
The gl casgltmfnt tyi@iﬁg:?ﬂﬁcga&&mnmw/dcbfaél meethydptgingt ) { df isotmniy|dbem4®iomibnﬁslm aorhfiate
96. 2 0 _DE 7 Det.er m,nat hot g
Foacti vASE PV TEa OMeCaIE 3 STEmo g S b PeBRRIERRR <t Bogiop e @
ggggar \e/@H),w 84 aﬁOiml(,)agﬁQ,.m)]patsosd aH)epaxyrczesel4aH)ov.el ak 4HXTMAral dit ECN

: ( rts. o
3, 4- epo%%”%'l‘?é?&sﬁéEﬂW'a@"joéﬁdmgP%hexane carboxyl ate (RTmAral dit CY
179, Vantico) in 60 parts of propyl®pe gl ycoH mgthyl etjpgr acetate (PGVEA).
To that solution there are added 1.6 arts of an iodoniumsalt and 0.4 part
of a mxture of 2- isopr opyF%Prr oxamche and34Y sopr o%:%gm oxant hone

(RT" > Quantacure 1 TX), whichfapd di s¥iQed iA%®he for@PHtion by stirring.
The conposition is applied by spin-coating, using a Convac Spi ncoater at

500 revaehdhipes H@I%Eocmlﬁﬁlbﬁa fifte éﬁénﬁa@;%‘éb% t&siRcOmpodibnt hi ck, anodically
oxi di sed alumnium sheet and is hen dri ed at 110C on a heati ng plate for

60 secordRhatecuraiefamststipg is IPJ'ePﬁ“éﬂ Sirsrixiad the fellowipg gpmponents
36.0 parts  of bisphenol-A epoxy resin (FTMAraldit GY 250, from Vantico),
14.4 parts  of trimethyloipropane triglycidyl ether (F™Grinolit V51-31, from Emschemie),
9.6 parts  of Cioraalkyl glycidy! ether (F™MGrinolit Epoxid 8, from Emschemie), and

40.0 parts  of rutile titanium dioxide (FMR-TC2, from Tioxide).
The formulation is heated to 50°C and is mixed uniformly by stirring for 20 minutes in the
presence of glass beads as an aid. 1.5 % of the compound of Example 1 and 0.5 % of a
mixture of 2-isopropylthioxanthone and 4-isopropylthioxanthone (""“Quantacure ITX) are
added and dissolved in the formulation by stirring. The formulation is applied, in a layer
thickness of 12 micrometres, to a brushed aluminium sheet and is irradiated in an exposure
apparatus (from Férdertechnik) with a fusion M-lamp (120 W/cm). For that purpose, the
sample is passed under the lamp on a conveyor belt moving at a speed of 10 m/min. A fully
cured, non-sticky surface is obtained. The gloss of the surface is measured at an angle of

incidence of 60° and is 97.

Example 16
The procedure is analogous to that of Example 15, but the compound of Example 7 is used

instead of the compound of Example 1. A fully cured, non-sticky surface is obtained. The

gloss of the surface is measured at an angle of incidence of 60° and is 96.



The filmis then exposed on the al um nium substrate for 100 seconds in a
Suss contact ex- posure apparatus MIB 55 with a high-pressure nercury | anp
through a 15-step quartz grey- scale transm ssion mask ("Phot oresi g[}g[:tﬂ]m

Density Step Tablet") using the contact process, and is then heat on a
heating plate for 120 seconds at 140C and subsequently devel oped for 30
seconds in propylene glycol nethyl et hEf -acet at e (PGVEA), then rinsed for
10 sec- onds with 2-propanol and finally blown dry with conpressed air. The
| owest transmi ssion value at which the fil munder the correspondi ng
transm ssion field of the mask is not dis- solved away is then determ ned.
That val ue characterises the crosslinking reactivity and  thus the

phot os e FXRIRIg {4/ Qﬁtem@atﬁ}ﬁb‘%féﬁ‘%i"ﬁqt%@?s"Ug‘éﬁl reagfivity ip RcationiprRlyi U ot her wi se
bei ng t@ﬁoxys&;mp&ngnt he process conditions being the same. Since the
exposure energy is calculated by the follow ng fornula exposure energy =

t r ansm fs¢MPositien froprigparedibyedissolviidensi ty of radiation [ml/cnR] [s]

[ M C2loldiihs dtehle R P ASTRIAR{PORLASH ECRPsdRdvERfeef Nt ensi Ly of radiation
bei ng constant, the ‘mnimum exposure dose requiredfor full_ crosslinking

( phot osdAd partsiaf B)4-emoxgcyatattexylimstiubdré-¢nmratyclaberdne cabonyiater( T I Araidit €%i on

val ue at17wmic{)he filmis still sufficiently crosslinked not to be dis-

sol ved away in )he devel oper. The radiation intensity in all the tests is
const antin &b pards df profyderz gldetl erathyhetheusiaigted AGEIIA)YA00 probe and an QA

Power neter,, Si n the ex re i.n the S S sed
o ai ot (TgUP G Ry EF REE ) ke Gy AHISocH 368 Al SRR Eo R RBN GRS 43
heat  actisopaguyithibkentiserizsdncad-soptdpelthitantiained Tt QuatiaouredT X), iihichegrexdissolved
crossli nk{hrégo%‘q/ﬁ%%i@%%trochem cally generated cations can take pl ace,

separatéﬁ‘y M7 fromthe irradiation, in a hi ghly reproducible

manner iTheaccsyasiign s applesat by gpistoepting weirigemCopeaaSpineeatentt 600 eevdiganisng
plate. Wth.the heating t er re and tinme being.th \ | f f.er ences
P he e bl A SAEARTRS s Mk, AEicaft PRABPS fBMRym Shee PSS
away bf rt@efjn dirkerl aubgtc}g faha rwauih@ﬁfaebefmesmsamtd_ _ sd:cafnrmmﬁsceiﬁpﬁ mida'_em_é'treeltﬁ?lk film.
attribu o.the different otosensitivity o otoreactiwvity_ of t

" dont ot Bencisosed Be AR mebitah dor o BRo0hT ot Sikd Frflectd® ceq
di Irect I mowremdpgimg MEI_B rmash iﬁf@h@ﬁ-ﬂrb&‘u@e( p@scur_r;elr?enrp thesugi & eSreieparliartA grayw

val ue corresponds to high_ photoreactivity. of.0sensj ti Vi nd a
e aaR IB Pk bR ame PR el By S TS ET I ittt B8 ¢ e
phot 0i nidndas tien heaRdam ARt sRigtplate forsR0etbsdy atsiyi9t@ andiseskeqlbetly developed
so-determ &g '

Gi ven 1 8 SExeBBE rom e R PSS Heel IAERD TRE TRVLRTT Bhof

Tabl e 2 onad Wit 2-pspaAbiadnd fnaly-blown dry with compressed air. The lowest transmission
value at which the film under the corresponding transmission field of the mask is not dis-
solved away is then determined. That value characterises the crosslinking reactivity and
thus the photosensitivity of the photoinitiator uéed, with the composition otherwise being the
same and the process conditions being the same. Since the exposure energy is calculated
by the foltowing formula

exposure energy = transmission x exposure time x intensity of radiation
[mdicm?] [s] [mW/ecm?]

then, with the same exposure time and the intensity of radiation being constant, the minimum
exposure dose required for full crosslinking (photosensitivity) is directly proportional to the
minimum transmission value at which the film is still sufficiently crosslinked not to be dis-
solved away in the developer. The radiation intensity in all the tests is constant at
7.1 mW/em?, determined using an QAI 400 probe and an OAl Powermeter.

Since the exposure in the Siiss contact exposure apparatus used is distinguished by the fact
that, during the irradiation, virtually no heat acts upon the substrate, the thermal activation of
the epoxy crosslinking by the photochemically generated cations can take place, separately



anples in Table 2a, in the colum "Exanple 17". Exanple 18 Determ nation of

t he photocrosslinking reactivity in an acid-catalytically curable m 2“33
resi n-phenolic resin conposition A conposition is prepared by di 530 ﬁ%ﬂ

18.0 parts of poly(4-hydroxystyrene) (VP 8000, Nisso) 8.3 parts of

hexamet hoxynet hyl mel am ne resin (RTMlygel 301, Dyno Cyananmid) 1.2 parts of
an i odoniumsalt photoinitiator according to the invention, and 0.3 part of
a m xture of 2-isopropylthioxanthone and 4-i sopropylthi oxant hone
(RTMQuantacure 1TX) in 72.2 parts of propylene glycol nethyl ether acetate
( PQVEA) fremdhe sragstioneid aamahly gerretyciple mapagn @ suysequpat heiag staf e@kAdeds- of
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140C odiffercheed imthhephatsairéd transrdissianistep af whizd thedinds noTket dissadved away
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d eal t h- endangeri ng benzene upon exposure. . - abl e
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Example 18 Determination of the photocrosslinking reactivity in an acid-catalytically curable
melamine resin-phenolic resin composition
A composition is prepared by dissolving
18.0 parts of poly(4-hydroxystyrene) (VP 8000, Nisso)

8.3 parts of hexamethoxymethylmelamine resin (\™"Cymel 301, Dyno Cyanamid)

1.2 parts of an iodonium salt photoinitiator according to the invention, and

0.3 part of a mixture of 2-isopropylthioxanthone and 4-isopropylthioxanthone

("™Quantacure 1TX)

in 72.2 parts of propylene glycol methyl ether acetate (PGMEA) and is applied analogously to
Example 17. The layer thickness of that composition after spin-coating and drying of the
layer is 5 micrometres. Before development, a post-exposure bake is carried out at 140°C
on a heating plate for a duration of 120 seconds. The layer is developed for 60 seconds in
aqueous 2.38 % tetramethylammonium hydroxide solution, rinsed in water for 10 seconds
and blown dry with compressed air. Determination of the minimum transmission values nec-
essary for crosslinking is effected as described in Example 17. The results are again given
in Table 2 for the compounds according to the invention and in Tabie 2a for comparative ex-

amples, in each case in the column "Example 18".

The compositions according to the invention combine high photosensitivity (low minimum
transmission values) for effective full crosslinking, both in epoxy curing and in acid-catalytic

melamine resin curing, and do not produce any heaith-endangering benzene upon exposure.
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In each case 4 % of the photoinitiator according to the invention and 1 % of

R™MQuantacure ITX were used.

Photoinitiator minimum relative
from Elxlalm e exposure dose
P [%e transmission]
Example 17 Example 18
1 H@@—l@g—is 12 10
PFy
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Exanpl es usi ng i odonium salts not according to the
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Table 2a - Comparative Examples using iodonium salts not according to the

invention

In each case 4 % of the iodonium photoinitiator and 1 % Quantacure ITX were
used.

Comparative Formula minimum relative
compound exposure dose

[% transmission]
Exampie 17 Exampie 18

I+
A /©/ O 40 40
HSC PFB- CYQHZS
jepot
B HQC4' PF; 'C‘HQ 25 40

+
I

C /©/ i 30 50
H,C, C,H,

PFs

Example 19

In accordance with Example 17, a formulation is prepared with (4-isobutylphenyl)-p-tolyl-
iodonium hexafluoroantimonate from Example 9, instead of the iodonium salt of Example 1.
Application and evaluation are carried out as described in Example 17. The minimum trans-

mission required for crosslinking is only 1 %.

Example 20

In accordance with Example 17, a formulation is prepared with the iodonium salt of Exam-
ple 1, but the sensitiser mixture of 2-isopropylthioxanthone and 4-isopropyl-thioxanthone
(F™Quantacure ITX) is completely replaced by the same amount (1 part) of 1-chloro-4-
propoxythioxanthen-9-one (F™MQuantacure CPTX). Application and evaluation are carried
out as described in Example 17. The measured minimum transmission required for
crosslinking is 12 %.

Example 21
In accordance with Example 17, a formulation is prepared with the iodonium sait of Exam-

ple 1, but the sensitiser mixture of 2-isopropylthioxanthone and 4-isopropyl-thioxanthone
("™Quantacure 1TX) is completely replaced by the same amount (1 part) of 3,3-carbonyl-

DEC 2003



i nvention In each case 4 % of the iodonium photoinitiator and 1 %
Quantacure | TX were wused. Conparative Formula conmpound mninumrel ative
exposure dose [%transm ssion] Exanple 17 Exanple 18 40 40 50 gx[frﬁﬁcs zhﬁa
In accordance with Exanple 17, a fornulation is prepared with

(4-1sobutyl phenyl)-p-tolyl - iodoni um hexafl uoroanti nonate from Exanple 9,

I nstead of the iodoniumsalt of Exanple 1. Application and evaluation are
carried out as described in Exanple 17. The mninmumtrans- m ssion required
for crosslinking is only 1 % Exanple 20 In accordance with Exanple 17, a

f or nul abisthdimetiplapiapeatmarit. tARPIIEBPOMNthPlvatiops areGafepPe! as dgeribefdn
sensi ti t-ur t PkPBY4 18 B4 oxant hone
(RTI\/QJa%tgirgE]eé#T eqf]%%&g%f)me@@wy t?ggﬁgéc%édg%éufébgoggﬁggamgn% (?1 part) of 1
- chl oro-4- propoxyt hi oxant hen-9-one (RTMQuantacure CPTX). Application and
eval uat i L& carried out as described in Exanple 17. The neasured

m ni rrumgggr‘rg'ﬁlw%gcsm on required for crosslinking is 12 % Exanple2l In
accor daircecasirdancExittpErardle &, fadermylatiorois prepped péinettieipdaniymsajt o diaiim

and a1 BB Foiy Enbtiedh mhsile * Rk B Ry it i SOBABA IRAKABHOA",
t he sané“gﬁomtam(ré ) t heind  cBMPloteinrioplaged By tHBEGam@0dmog® (1 part) 0P 9,10-

bi s(7- dlggne?ttﬁgxy%ﬁ%@gh#gngg} 41R8L | PRhi oA M A AALA Ao BaficGMt £laQult 29

describ ansm ssion re
cr ossl i gkbgtpiniBxalpl€d 7. EXrepileas@2d Itranamsaodaemm*ewmrrcr@eanlph@uleY%
formulation is prepared with the iodoniumsalt of Exam
Example 23  Cationic clear lacquer based on an epoxidised soybean oil
2 % of iodonium salt photoinitiator are added to every 100 parts of epoxidised soybean oil
(Edenol D 81, Cognis).
The mixtures are applied to white melamine-coated chipboard panels using a 100 um knife
and are irradiated under 2 x 120 W/cm medium-pressure mercury lamps at a belt speed of 3
x 5 m/min. The initiators used and the curing results are given in the following Tables 3

(initiator according to the invention) and 3a (iodonium salts not according to the invention).

Table 3

ions after
Photoinitiator from Example Observation

irradiation

+ i
1 HSCO_'_'©704H9 well cured film

PF,

Table 3a - Comparative Examples using iodonium salts not ac-
cording to the invention

i after
Photoinitiator Observations

irradiation

PFs C,H .
12° 725
D @\ ”©/ no curing
I
_ no curing
PFs CyoHz
= QT
+
H




ple 1, the sensitiser m xture of 2-isopropylthioxanthone and

4-i sopropyl t hi oxant hone (RTMQuantacure | TX) being conpletely replaced by
the sane anmount (1 part) of 9,10- dinmethoxy-2-ethylanthracene (A dyi(cREC 20[]3
Application and eval uation are carried out as des- cribed in Exanple 17.

The neasured transm ssion required forz(]crossl inking is 5 % Exanple 23

Cationic clear |acquer based on an epokl di sed soybean oil 2 % of iodonium
salt photoinitiator are added to every 100 parts of epoxidi sed soybean oil
(Edenol D 81, Cognis). The mxtures are applied to white nelam ne-coated
chi pboard panel s ysi nﬂ.@.a 100 p. mknife and Girsenatiorslafedred under 2 x 120
W cm nedi um pressf%}i‘cgo' P0ry lanps at a bellt speed of 3 x 5 mnin. The
initiators used jJand the curing results are @ ' _the following Tables 3
(initiator accor|drng to the rnvention) and |33 CGEﬁgoni um sal tsinot according
to the invention). Tabl e SwPhgtoiipitiator firom nmpl eCbservations after

irradiation 1 H3G:I + ~@1\;\B| ur'ed filmPF6 cordin to the invention Table
¢ | |

3a - Conparativel Exanpl i odonium sglts not ac
Phot oi niti ator Obiservations after irradiation D\ PE6 CI2H25 no curing jJJ

no curing E PF6 | \\ Cl13H21 3 0 DEC 2003 -71 PhotoinitiatorCbservations
after ig&ﬂi@tﬁ'z‘on SbF6 C Hno curing ' F 1 37

A blue flexo printing ink formulation is prepared by intimately triturating:

73.2 parts of "™Cyracure UVR-6105 (3,4-epoxycyclohexylmethyl carboxylate, Union
Carbide)

10.5 parts of "™Cyracure UVR-8000 (3-ethyl-3-hydroxymethyl-oxetane, Union Carbide)

5.3 parts of ""MTONE 0301 (e-caprolactone-triol, Union Carbide)

0.5 part of "™MBYK 307 (polyether-modified dimethyl-polysiloxane copolymer, Byk)
10.5 parts of "™Irgalit Blue GLO {copper phthalocyanine, Ciba Specialty Chemicals)
and additionally 6 % of (4-isobutylphenyt)-p-tolyl-iodonium hexafiuorophosphate (compound
of Example 1) and 0.5 % of a mixture of 2-isopropylthioxanthone and 4-isopropyl-
thioxanthone (F™Quantacure ITX).
The cationic printing ink is apptied, in a layer thickness of 4 micrometres, to aluminium foil
using a K-bar coater and is cured in an IST exposure apparatus equipped with a 120 W/cm
medium-pressure mercury lamp. The printed substrate is then heated in an oven at 100°C
for 5 minutes and the fastness of the surface to wiping and resistance of the cured printing
ink layer is determined by the number of double-rub tests using methyl ethyl ketone (MEK)-
impregnated cellulose in which the printing ink is not removed.
In the present case, at a curing rate of 100 m/min the printing ink is fast to wiping and resis-
tant to 12 double-rub tests with MEK.

Example 25
A flexo printing ink is prepared and tested analogously to Example 24, but the photoinitiator

of Example 1 is replaced by (4-isobutylphenyl)-p-ethylphenyliodonium hexafluorophosphate
(compound of Example 8).
At a curing rate of 20 m/min, the printing ink is fast to wiping and resistant to >50 MEK dou-

ble-rub tests.



|,jC Exanple 24 A blue flexo printing ink formulation is prepared by
intimately triturating: 73.2 parts of RTMCyracure UVR-6105

(3, 4- epoxycycl ohexyl net hyl carboxyl ate, Union Carbide) 10.5 paris ODEC
RTMCyr acure UVR- 6000 ( 3-ethyl -3-hydroxynet hyl - oxet ane, Uni on Car ge 52@3
parts of RTMIONE 0301 (e-caprol actone-¢#sio0l, Union Carbide) 0.5 part of
RTMBYK 307 (pol yet her-nodi fied di net hyl -pol ysi | oxane copol yner, Byk) 10.5
parts of RTMrgalit Blue GO (copper phthal ocyanine, Ci ba Specialty

Chemi cal.s) and additionally 6 % of (4-isobutyl phenyl)-p-tolyl-iodonium
hexaf | uB¥&PMBLBhat e (conpound of Exanple 1) and 0.5 % of a m xture of

2-i sopr gRKkd Bhﬁ’ﬂ?@'ﬁhhWﬁregﬁn‘éd‘ladost@&reﬁ%Hatogbﬁ%[PWEki}ﬁﬂ% idRBMQh@rﬁrﬁn@éJﬁuﬂaﬂoTX)
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exposur & aPRasdbusHaé pped with a 120 Wem nedi um pressure mercury |anp.
The printed substrate 1s then heated in an oven at 100C for 5 mnutes and

t he fasfhsgringfratenef 7umiriaethe @riniing Ny siegt oewpisy and sevistantie 48l deublist i ng
ink | aygh hsgdeterm ned by the nunber of double-rub tests using nethyl

et hyl ketone (MEK) - inpregnated cellulose in which the printing ink is not
renmoved. In the present case, at a curing rate of 100 mimn the printing
ink is Eg@&} %TWi ping and resis- tant to 12 double-rub tests with MeEK
Exanpl e exo printing ink is prepared and tested anal ogously to
Exanpl eAdixo paotirchiek ﬂﬂnprteoareidtarat testedanaEgangly ¢o Exampieddd, @ctatihemhotoinitiator

(4-1sob 1Y 1 | € |, d of
Eampl ey oY & BpRESY b QRN HAM BTN EhEhy BARRRASRIN fxeh 8T
Wi pi ng ahraiel(mmdtofﬁaamﬁleiiS/EK dou- bl e- rub t ests. 30DE02M 72 Exanpl e 26
A flexo e t but
*he pho{ngﬁ E@Hg{;r%(t)ér 6‘#‘24&@% tﬂ? é’%ﬂ“@mﬁ‘é% sEHe J@@ﬂb%ﬂB?éé@’taﬁﬂo%%’@k%o%re
4-t ent - hubttg$tphenyl - p-tol yl i odonl um hexaf | uorophosphat e (conpound of
Exanple 2). At a curing rate of 70 mimn, the printing ink is fast to
W ping and resistant to 43 MEK doubl e-

Comparison with compound B

A flexo printing ink is prepared and tested analogously to Example 24, but the photoinitiator
of Example 1 according to the invention is replaced by di{4-tert-butylphenyl)iodonium hex-
afluorophosphate (B).

Even at a reduced curing rate of 5 m/min, the printing ink is still not fast to wiping and does
not withstand a single MEK double-rub test.

Comparison with compound C

A flexo printing ink is prepared and tested analogously to Example 24, but the photoinitiator
of Example 1 according to the invention is replaced by di(4-isobutylphenyl)iodonium hexa-
fluorophosphate (C).
The printing ink is not fast to wiping until a curing rate of 20 m/min and it is resistant to 9
MEK double-rub test.

Comparison with compound E
A flexo printing ink is prepared and tested analogously to Example 24, but the photoinitiator

of Example 1 according to the invention is replaced by n-decylphenyl-phenyliodonium hex-
afluorophosphate (E).

The printing ink is not fast to wiping until a curing rate of 30 m/min and it is resistant fo
2 MEK double-rub tests.



rub tests. Exanple 27 A flexo printing ink is prepared and tested

anal ogously to Exanple 24, but the photoinitiator of Exanple 1 is replaced
by 4-[2-(2-nmethyl)-butyl)-phenyl]-p-tolyliodoni um hexafl uoro-phos- nhBEE 003
(conpound of Exanple 3). At a curing rate of 20 mmn, the printin% [ g
fast to wiping and resistant to 48 MEKglouble- rub tests. Conparison with
conpound B A flexo printing ink is prepared and tested anal ogously to

Exanpl e 24, but the photoinitiator of Exanple 1 according to the invention
is replaced by di(4-tert-butyl phenyl)iodoni um hex- afl uorophosphate (B).

Even at a reduced curing rate of 5 mimn, the printing ink is still not
fast tg r_@@gaarpjjsqiqg%hoﬁp&,wthstand a single MEK doubl e-rub test.
Conparison w nmpound C A flexo printing ink is prepared and tested

anal ogo‘tqu)'vpt@?cbﬂ%bdavﬁfﬂ?@r%hby #igeolviR@ photoinitiator of Exanple 1 according

to the Eﬁﬁ% ap (pegi,[ 4_@|Lﬁd z?rgﬁfbr#)’anglo(xg%yr%ﬂ@)u&é’[@F‘y%?d;ly)stﬁé}‘@?] Whhesa-mol %

quorop not fast to'w until a curing
rate ofprQ[O)Olmﬁmmh4a$tdahydl'qwfafwblx$?etﬂﬁﬂetadjldgi 69vEK 80Q[ﬂpéﬂmb)ft4e61df0%ﬁb%‘q son

Exarpl 4320 P8 of RISEGeGE] hifhyh B SRERRPCMERNN] GHER NG ASATL L on
i s replaeed thy lon:lodmcry‘szptse‘ngmtmhdl’wlqv‘odﬂ)namw&wxn agfongentmino HH R %, PESed The
e resi @t ik @b gt fihe! el B 8 rbbicl. BHRDRAAPLP Egamdld T % BR 11
Posi ti \/telcpmﬁsocrfesmmometoa)mqnee iaflingniuirssheet prspid-doating atsA100i fﬁ\gP'Qt}D@ Rfarmis of
b opor (108 o400 SARG e RaEE Balsra S HBERG I St Tl
4- hydr opqwtg/rseaéectem tﬁraﬂgrpar msltudénqmwoq;tyd:maen@kyuﬂhg i hymtaett h@ce%ﬁ:@tltat%
bl ow A e Eae o Kb RiEaedPraRecy Vbt BIRRHE O BoE RepRE
pol yner 130 e«gends. aind intensippdf md;atlamaﬂnegsmedi wising dEx@p 220 NTeasunng prelgeris
1.4 mW/cm?® and using an OAIl 400 measuring probe Is 2.3 mW/cm?. Before development, a
post-exposure bake is effected at 100°C on a heating plate for a duration of 60 seconds. The
layer is developed for 60 seconds in aqueous 2.38 % tetramethylammonium hydroxide solu-
tion, rinsed in water for 10 seconds and blown dry with compressed air. Determination of the
minimum relative exposure dose is carried out as described in Example 17, but in this case
the first transmission field at which the positive resist was completely removed in the devel-
oper was determined.
The following results were obtained:
a) (4-isobutylphenyl)-p-tolyl-iodonium hexafluorophosphate, compound of Example 1, as io-
donium salt:
The minimum transmission value at which the resist is fully developed is 16%, corre-
sponding to an exposure energy of 26.9 mJ/cm? using an OAl 220 probe.
b) (4-isobutylphenyl)-m-tolyl-iodonium hexafiuorophosphate, compound of Example 6, as io-
donium salt:
The minimum transmission value at which the resist is fully developed is also 16%, corre-
sponding to an exposure energy of 26.9 mJ/cm? using an OAIl 220 probe.
c) {4-isobutylphenyl)-p-tolyl-iodonium p-tosylate, compound of Example 11, as iodonium salt:
The minimum transmission value at which the resist is fully developed is also 16%, corre-

sponding to an exposure energy of 26.9 mdJ/cm? using an OAIl 220 probe.



thickness of 1 mcronetre, to an alum ni um sheet by spin-coating at 2000
revolutions per m- nute. After 60 seconds' drying on a heating plate at
110C, anal ogously to Exanple 17 ex- posure is effected through a

mul ti density chrome mask using the contact process with a high-p &Sglﬁtcezuua
mercury |lanp and a penetrative UV expogyre apparatus Oiel Type 7800 for
120 seconds. The intensity of radiation, nmeasured using an QAl 220
nmeasuring probe, is 1.4 mNcn2 and using an QAl 400 neasuring probe is 2.3
mN cnR. Before devel opnent, a post-exposure bake is effected at 100C on a
heat i ngExamela 28 Chemicalld amshifiest Paive ROBIIRSIStThe | ayer is devel oped for 60

secondsyicReRfHARY Hﬁlpgﬂéﬁpo@iﬂvﬁtréﬁgﬁbhﬁuiﬁfmp@'dr'éﬂd?é/dj bP¥iidRg & féttowingRondpbnsed

in water for 10 seconds and blown dry with conpressed air. Determ nation of
the mnmimemMEmrelative exposure dose is carried out as described in Exanple

17, but Wabg Oggér%‘fscﬁreshr@néér Eoﬁ&l;ﬁrﬂéﬁ’ﬂf%@' 8- 0e5idreRk, B‘é‘hﬁéh%gﬁx ﬁ;%{ﬁbig} -ve

resi st A S A oper ~Was rm ne
fol | owi ng ressiytenewadd mbft"équlébut\/hi;cr‘ﬂatel Bating 9 Mmeh9890; p- Maryzen MABKKAm
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resist is ful Kase:lﬁimlaoped is also 16% corre- sponding to an exposure
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i odoni uTITrheaédst forfriugationns spimcbatad omkes 8 iheramethyledimethyisilarke-réated eiicene walef ul | y
develop corre di I [ cn?
usi ng. a9 B08p P8 sheor e sty 19730 R B BB GNF r g 1B R
posi ti v&lpraé%dafsﬁooAnrﬁﬁﬂm reaist fjimaigpherf e;enbsmbm dieapeUVea;dlatiorf@‘rHﬁsilra‘nmn i's
prepared b i in the fol Llown nent
bi nder (%’e%%}ghﬁ&? b agjaripy I:l%”\llk4 %996% r?cﬁrfgtﬁé an@@ l%d%/n%(? taﬁ g'f#%S%yJS?ﬁ yr ene
and 9 nulgh.ﬁl&ﬁsqﬁgrt pledbwk rﬁe?g.yrkéaagm Unevisog M, W\zﬂ@‘mm&fﬁgnmﬂatemsmmhmf
LYNCUR PHS/ STY/ TBA, provi de ruz of a
evel | i RTEEBNET, Rl Bhsb SRR SRAToHy” SpeePneS oA o B aR AL &l e o
met hyl g8 haheaspbaire iftekdiizAs n{eﬁ&@‘éudﬁtﬂ: HYnirekyoUIT-150 from Ushio. The Dose to
Clear (Eo), which is the dose just sufficient to completely remove the resist film with
60 seconds immersion development in 1.79 % aqueous tetramethyl ammonium hydroxide
developer is determined from the measured contrast curve. The Dose to Clear (Eq) is 0.68

mJ/cm?,



Kasei, Japan) 4.0 parts of the photoacid generator of exanple 14 The resi st
formulation is spin coated onto a hexanet hyl dinethylsilane-treated
silicone wafer at 3000 rpm for 45 seconds and softbaked for 90 36{]:@15@3 Poa
140"C on a hotplate to obtain a filmthickness of 800 nm The resist fi

is then exposed to deep UV radiation of5254 nmwa- vel ength through a
narrow band interference filter and a nmultidensity quartz mask using an
Ushio's high pressure nercury |anmp, UXM501 MD, and a mask aligner Canon
PLA-521. The sanples then are post exposure baked for 90 seconds at 140"C
on a hotplate and devel op- ed. The exposure intensity is nmeasured with a
Uni net emqlélt'gcqéﬂeg@m Ushio. The Dose to Cdear (Eo), which is the dose
just su 0 corrpl etely renove the resist filmwith 60 seconds

i mrer si on devel opnent in 1.79 % aqueous tetranethyl anmoni um hydroxi de

d | i 1 d t t The Do to d
(E0y 10T ABRbRipSRe: gl BRI oo P a1 A o O
radi at i (1) secasionically comidsatalybeally pepmesisable caripsalinsable SAMPAKTY Obr

aci d- Cahﬁt)%it lofiHolid H%tYHﬁédsﬁgﬁ% @BIBPLI@nﬁﬁﬁe\/QIEBQJ d%Pf?iB% &h 8f adi@2and

conpoun I'ncreases 1ts so evel oper er the action of
aci d; aftg at(leastaheIdmﬂtodomerrtﬁaﬁrqﬂformm um sal t of forrrul al A (1), wherein
X is branched C3-C20al kyl or C3-C8cycl oaI kyl; X, is hydrogen, linear

Cl- C20al kyl, branched C3- Ces =2—¥ chcI oal kyI with the proviso
that the sum of the car¥of at ‘F m4 Y is linear
g-g ()alkyl, branched C3 ; Cscycl oal lly is a

non- nucl eophi | i ¢ ani on,XSerectfed fromthe group (BF4)-, (SbF6)', (PF6)'
(B(C6F5))4_, C1 -C20al kyl sul fonate, C2-C20hal oal kyl sul f onat e,

unsubst iy ut efneRcKeHOay- agoamyrf@rmtceacy@@mnhor - sul fonate,

G - C20- per fl uoroal kyl sul f onyl net hi de, rqu oalk ul fonyli m de,
and C6- XC1O&F MHse@ero hraas Csd-ﬁs%'ht' W@Wﬁ&%&%&gejg % §a| kyl |,

a-d Zh%t‘ﬂ 1Ré visobhathe 3lik @K heQdarbdty atokaof X ac’mﬂd( Iﬁal Isa@dr C20al kyI phenyl ,

benzyl; or phenyl. nono- or poly-substituted b 2al kyl, d - CIZaI koxy
or by h ogé‘h“”eﬂfphr%dr?&hfbrbé%‘i%‘édtqfiﬁw%’%of%%%@W'kc{'| ngs on the iodine

at om ar e-nOtg ﬁ@%b&@&ﬂrﬁné&h’&{ lsélkét:@d frofn thA gré @mp r(saeg)smws\ye(mom@)s; tion
according to claim1l, wherein in the conpounds %
Ci- Czoatkylsulfonate C,-Cyhaloalkylsulfonate, unsubstltuted Ce- maryisulfonate camphor-
suifonate, C1-Cag-perfluoroalkylsulfonylmethide, C-Cag-perfluoroalkylsulfonylimide, and Cs-
Cyoarylsulfonate substituted by halogen, NO,, C,-Cialkyl, C,-Cizhalo-alkyl, C-Cqoalkoxy or
by COOR;; and

R, is C-Caoalkyl, phenyl, benzyl; or phenyl mono- or poly-substituted by C-Cizalkyl,

C;-Cizatkoxy or by halogen,
with the proviso that the two phenyl rings on the iodine atom are not identically substituted.

2. A radiation-sensitive composition according to claim 1, wherein in the compounds of for- -

mula | X is branched C,4-Czalkyl or cyclohexyl.

3. A radiation-sensitive composition according to claim 1, wherein in the compounds of for-

muta | Y is linear C-Cgalkyl or cyclohexyl.

4. A radiation-sensitive composition according ta claim 1, wherein in the compounds of for-
mulal A’ is a non-nucleophilic anion, sefected from the group (PFs), (B(CsFs))a, Ci-Cie-
alkylsulfonate, C,-Ciohaloalkylsulfonate, unsubstituted phenylsulfonate, camphorsulfonate,
C+-Cap-perfluoroalkylsuifonylmethide, C,-Cao-perfluoroalkylsulfonylimide, and phenylsulfonate
substituted by halogen, NO,, C,-Ciqalkyl, C,-Czhaloalkyl, C,-Cip-alkoxy or by COOR;.



mula | X is branched C4-d 2al kyl or cyclohexyl. 3. A radiation -sensiti ve
conposi tion according to claim1, wherein in the conpounds of for- trﬂ.ll al

is linear C-C6al kyl orcycl ohexyl. 4. A radiation-sensitive conpo 2003
according to claim1l1, wherein in the caogpounds of for- nulal A" is a

non- nucl eophilic anion, selected fromithe group (PFG-, (B(CaF5))4._,

G -Cl12- al kyl sul fonate, C2-d 2hal oal kyl sul fonate, unsubstituted

phenyl sul f onat e, canphorsul fonate,  -C20-perfl uoroal kyi sul fonyl net hi de,
Cl - C20- Per A ﬂaai@n@d-kymwacanmbisina‘;rdgecoamd?(nmélmlﬁWHeeé‘mrﬁtheScuh@buﬁdg &fdoly

hal ogen, 2, O-d 2alkyi, d-d 2hal oal Cl -Cl12-al koxy or by COORI. 3 D
DEC 2003m 5. Aradiation-sensitive conposition according to claim 1,
wherein D(n t@%r&ﬁm@@a(&aﬁkﬁn & cloﬁé&lyﬁ | X is branched C4-C6al kyl or

cycl ohex X, is hydrogen or branched C4-Ce6al kyl; Y is linear C, -C4al kyl,
br anched&CS is4wdiggen o begnshehExfkalkyt i s a non-nucl eophilic anion, selected
from theygr OPéqlnEBFé @Il&}?@? h%Hld Q}ngﬁ(ﬁ i cior%x p4a| Kyl - substi t ut ed

phenyl sul f onate. diation-sénsiirve onpo I'tion according to claima1l,
wher ei n @orrp(a;rEEMn (naadléoptﬁacalmdnea@écte@I”rermtbggmpr{Pﬁgi eainpHokuNatdiengr oup of

cycl oal i L€ epoxy c ound | yci dyl ethers, oxetane conpounds, vinyl
et her s, %i%d?'gil'as@gi;"}{ﬁ?aﬁ%&”ﬂé@fgﬁg e resins, acid-crosslinkable hy-

dr oxynet hyl ene conpounds and acid crosslinkabl e al koxynet hyl ene conpounds.
7. Aradiatjo §en5|t|ve co ition accor B_g to claim1, where

corrponent6 (Ah??'al I2N-§ENYiLRGom OEBH% GERYEE féﬂ“efr?'arﬁomﬁ’é?“ﬁ'?tdﬁb) 'éﬁt least
cycl oal i phabbmpGWQMé@froﬁrthé’gfdm&bf I@iit%ﬁr bhat@:réwéﬂy ﬁ@rﬂb&m@isnglyéeff]@tmr S,
mal ei ¢ aci d anhgdrl de- contai ning ¢ E@Fe/mars and acrylic acid-, acrbi/

aci d est Qreta0R GOMBRYNs, Yyl ethess. rekkerassinkatie Mefamne Bsisy ABRwrosHinla

provi so idraiymetHyrse conipelidsasd @@d-&ws§|mabib%n@&Yraém9@ﬁe kBRbolAty ease the
solubility of the polyner in an al- kaline devel opef after reaction with an

acid. 8. A radiation-sensitive conposition according to claim1,

addi ti ongl | a/rddmatieepesient @cmﬁﬁis)tloﬁhcc&ra%b t&Bdint B) wﬁé}%rdo?r\ﬂbﬂeﬁtt(abﬁ@%tt le%@?
sensitizer co a conpound of fornu according t

claim1l é’EeﬁH%BB'F%H %‘?{?‘gt%framdBﬁSFOWPrPfFM‘%!O%iBhaW%?é’PIVW $, cﬁqhmrommm nkl ng
of cati onyr&@-tontDmingebsolgRbal Malefddiey aﬁWinH@-Ebﬁﬁm &[po ﬁ%?éhh&'ﬁé\gllme% cid-,

conmpounds qﬂﬁto i ncrease the solubility of compounds I ncrea
sol ubi | i &"'hagd ggteraNdypeinagmtieacid gat e&é@m@ﬁInsfcoa@lmerqmthmmmoma tar the

phot opol yeel ceably@@rdEarfy RESIonBKErBGpLihabbieasd ! dofubity 8the pRhRr Y AFaL! Y

kaline developer after reaction with an acid.

8. A radiation-sensitive composition according to claim 1, additionally to components (al)or
(a2) and (b) comprising at least one sensitizer compound (d).

9. Use of a compound of formula | according to claim 1 as photolatent acid donor in the po-
lymerisation or crosslinking of cationically or acid-catalytically polymerisable or crosslinkable
compounds or to increase the solubility of compounds that increase their solubility in a de-

veloper under the action of acid.

10. A method for the photopolymerisation or crosslinking of cationically or acid-catalytically
polymerisable or crosslinkable compounds under the action of electromagnetic radiation or

an electron beam, in which method a compound of formula | according to claim 1 is used as
photolatent acid donor.



pol ynmeri sabl e or crosslinkabl e conpounds under the action of

el ectromagnetic radiation or an electron beam in which nethod a cq nd
of formula | according to claim1l is used as photolatent acid donﬁrﬂnﬁgtomw
DEC 2003 -77 11. A coated substrate that is coated on at |east one surface
with a composition according to claim’{- 12. A nethod for the production
of relief inmages, wherein a conposition according to claiml1l is applied to
a substrate and is then exposed i mage-w se. 13. A photoresist conprising a
conpoundi 0f A te4tetbabdtrads Sar dichatetdnCdtddd®t dndisurfRdivathi PebmSRtDntdcsrdty d
donor. 14. A photoresist according to claim 13, wherein the photoresi'st is
a negati@é@r@sﬁ-st. 15. A photoresist according to claim13, wherein the
photoresist is a positive resist. 16. A photoresist according to claim13,
wherein the photoresist is a chemcally enhanced resist. 17. Use of a
conpound!bfA msthad far thegueductipmgf teieidmapes. whesein adiospiositios epesirding o aci d

donor i : ; ; t f: - C i , jtions, powder coating
conposi ﬁl%hﬁflsﬁ?ﬁ%qiﬁgéjél r?&éteségﬁ I%’?rfer?g&g %%%g%%ggﬁ%il conmpounds,
stereolithography resins, adhesives, anti-adhesive coatings, colour

accor di nlc 5 PEPelm 6okl « CERAPUATERE MR L BRIy LRI f ons

pow dersensdive agdclonposi tions, printing inks, printing plates, dental
conpounds, stereolithography resins, adhesives, anti-adhesive coatings,
colour filters, resist materials or image-recording materials. 19. A
conpoundiafA Hlastonekiat dccaediey @i dgmt 1B, dhate the praeIredist is a negative resist.

2- met hyl phenyl -4' -tert.-butyl - phenyl iodoniumtriflate I's excluded.

15. A photoresist according to claim 13, wherein the photoresist is a positive resist.

16. A photoresist according to claim 13, wherein the photoresist is a chemically enhanced
resist.

17. Use of a compound of formula | according to claie 1- as radiatisn-sersitive acid donor in
the manufacture of surface-coating compositions, powder coating compositions, printing
inks, printing plates, dental compounds, stereolithography resins, adhesives, anti-adhesive

~ coatings, colour filters, resist materials or image-recording materials.

18. Method according to claim 10 in the manufacture of surface-coating compositions, pow-
der coating compositions, printing inks, printing plates, dental compounds, stereolithography
resins, adhesives, anti-adhesive coatings, colour filters, resist materials or image-recording
materials.

19. A compound of formula | according to claim 1, wherein 2-methylphenyl-4-tert.-butyl-
phenyl iodonium triflate is excluded.



