Phot opol yneri zabl e thernpsetting resin conpositions The invention
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tives are photoi nitiators. In JP Kokai Hei 8-272095 sol der resist ink
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composition 1-phenyl-1 2-propanedlone-2-o-ethoxycarbonyl oxime is employed.

In photopolymerization technology there still exists a need for compositions suitable in parti-
cular as imaging formulations which are reactive, alkaline developable, easy to handle, exhi-
bit good resolution properties and meet the high requirements of the industry regarding pro-
perties like, for example, thermal stability and storage stability.

Surprisingly it was found, that photosensitive thermosetting liquid compositions comprising

(A) an oligomer or polymer containing at least one carboxylic acid group in the molecule;
(B) at least one compound of the formula [, It, ili, IV, V or VI
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-2- [err] wooonodgkerr] is phenyl which is unsubstituted or substituted:
by one or nore CJerr]-Clerr]al kyl, phenyl, hal- ogen, O?[err],P@%:%ﬁ”f”f”Gr
NR[err]Rerr], or Rlerr] is (err]-Cerr]Jalkyl, Cerr]-Cerr]al kenyl,
Cerr]-Cerr]al kynyl or (err]-Cerr]- alk%/T optionally interrupted by one
or nore -O and/or optionally substituted by one or nore hydroxyl groups,
or Rerr] is (Jerr]-(err]al kanoyl or benzoyl which is unsubstituted or
sub- stituted by one or nore CJerr]-Cerr]apk phenyl, ORl.err], SR err]
or NRlerr]Rerr], or Rerr] is C[err]HC[e ?i “Jlgpxy carbonyl optionally

I nterrupted by oneOJr m)re -O and/ or substituted by one or nore
hydr oxyl groups, Asi s unsubstituted or

err] h e
substituted by é[erCr'] “C[%.rr]a(lv |, I, ddf)emherain
NR[err]Rerr], or LH-RS " N W err], Cerr]-Clerr]-
hal oal kyl , S(O)[err]C[err] C[err]al kqu unsubstdtuted or
Cerr]-Cerr]al kyl -substituted. S(O)[err] C[err] ‘Cerr]aryl,

R1_ is phenyl which is unsub_stltuted or _substltuted by one or more C;-Cealkyl, phenyl, hal-
ogen, ORs, SRy or NRyoRyy, or Ry is Cy-Caoalkyl, C2-Caoalkenyl, Co-Caoalkyny! or Co-Cao-
alkyl optionally interrupted by oné or more -O- and/or optionally substituted by one or
more hydroxyl groups, or R; is Cx-Caalkanoy! or behzoyl which is unsubstituted or sub-
stituted by one or more C;-Cgalkyl, phenyl, ORs, SRe or NRioRh4, or Ry is C2-Cyoalkoxy-
carbonyl optionally interrupted by on'e.or more -O- and/or optionally substituted by one or
more hydroxyl groups, or R1 is phenoxycarbohyl which is unsubstituted or substituted by
Ci-Cealkyl, halogen, phenyl, ORs or NR1oR1;, or Ry is -CONRoR11, CN, NO,, Ci-Cs-
haloalkyl, S(O)mC;-Csalkyl, unsubstituted or Ci-Cizalkyl-substituted S(O)p,-Cs-Croaryl,
80,0-C,-Cgalkyl, SO,0-Cg-Cyoaryl, or diphenyl-phosphinoyl or R, together with Rs or R;
together with R; may form 5 or 6 membered nngs mcludmg one or more CO- and/or

aII'

oxime-groups;
m istor2;

R, is C,-Cyzalkanoyl which is unsubstituted or substituted by one or more halogen or CN,
or R is C3-Cyoalkenoyl, or benzoyl which is unsubstituted or substituted by one or more
C1-Cgalkyl, phenyl, halogen CN, ORs, SRy or NR1oR41, Or Rz is C,-Cyalkoxycarbonyl or
phenoxycarbonyl which is unsubstituted or substituted by C-Cealkyl or halogen;

Rs, R4, Rs, Rs and R; independently of one another are hydrogen, halogen, Ci-Cizalkyl,
cyclopentyl, cyclohexy! or phenyl which is unsubstituted or substituted by one or more
ORs, SRg or NRyoR14, or Ry, R, Rs, Re and R; are benzyl, benzoyl, Co-Cy.alkanoyl, Co-
Cizalkoxycarbony! optionally interrupted by one or more -O- and/or optionally substituted
by one or more hydroxyl groups or Rs, Rs4, Rs, Rs and R; are phenoxycarbonyl or a group
ORs, SR,, SORg, SO:Rg, NO,, CN, CONR;oR11, or NR1oR11, wherein the substituents ORs,
SR and NR;oR11 méy form 5- or 6-membered rings via the radicals R, Rs, R1o and/or Ry,
with further substituents on the phenyi ring or with one of the carbon atoms of the phenyl
ring;

Rs is hydrogen, C;-Cyzalkyl or C,-Csalkyl which is substituted by -OH, -SH, -CN, C;-Csalk-
oxy, Cs-Cgalkenoxy, -OCHZCHacN, -OCH,CH,COO(C+-C,alkyl), -OCO-C;-C,alkyl, -OCO-
phenyl, COOH or COO(C,-Calkyl), or Rg is C>-Cgalkyl which is interrupted by one or more



SQ2[err]-Cserr]-Cerr]alkyl, SOerr]Oderr]-Cerr]aryl, or

di phenyl - phos w0 oogosss or R[err] together with Rlerr] or R[err]Pé-p,gpgglmiu
with R7 may form5 or 6 nenbered rings including one or nore CO and/or

oxinme-groups; mis 1 or 2; R2is (ferr]-Cgrr]al kanoyl which is
unsubstituted or substltuted by one or nore halogen or CN, or Rerr] is
Cerr]-Cerr]al kenoyl, or benzoyl whi ch is unsubstituted or substituted by

| k henyl , hal CN,
NRLerr] Rierr] Oopt§ q@?-{qr L0k, B Celiginopn bt Cokarionh A ey .y |
which is uns U?ﬁédx[ whieh ilinstibSfidted b ﬁSbshMtQWﬁdlod&w?C{-b%bIkyl or@,-Galkoge or Rs

Rerr], Rerr nde ndentl of one another are

hydr ogen, hal SgRheny '@%q:qa]kyt?"e%fq%l"aﬂk'ﬂ")f(rm%ﬁwb'p@ 38 2 Q1040 ohexyl or phenyl

whi ch is unsubstituted or su%t ed by one or nore OR[err], SRl err] or
NR[err]Rerr], or R/ R[qrr? l‘%Zz[err], Rlerr] and Rl err] are benzyl,
benzoyl , C[err]— e ﬁoﬁ—RC[err]- ([ err] al koxycar bonyl optionally

interrupt ed by one o reo-O and/ or optionally substituted by one or nore
hydr oxyl groups or Rl err], Rerr], Rerr], Rerr] and Rerr] are

phenoxycar bonyl jsGla@ gr oup CR[err] SRlerr], SORerr], SdJerr]Rerr],
NOJ err], CN, CO\IR[err Rerr], or NR[err]R[err] wherein the substituents
OR[err], SR[eFr'ﬂa%@l" R[err]R[err] may form 5- or 6-nmenbered rings via the

radi cal s Rlerg,.is R{&B{;&n CR[G%Eaﬂllyl %}Cté,gérké?{y% &loh{éxS/ CLJ%él r:vhrdhh%uﬁsﬁﬁmé@b;pn
t he phenyl ring or_ w

|
is hydr ogen Hr SH. cEly 8{] gr%wxv&s-é[%@ggxy?:[@&*a@ﬂq@ﬂ eﬁﬁi&?@é@%&“ﬁ‘@

by - OH, ) '
éCH[ o r] CH[ o r] méIGIdMy g@re]bt&r%hh COOH or@@b cL é}aﬂ@r)]oahbwazarkyr which is

~ 000 q er r | - CiEgrrypigdchy one mre{;ge%%n% Rien &aﬁ'ﬁw%/ %t"&ﬁd]%rsréw)‘"‘e%r

Rierr] s Of eby halehendabkkyl SACHD.lRor a8 Bhasyi-0y-Ogaky of aigup
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Rlerr] is -(CH gy %_[_L]H Jerr]- C[err]alkanoyl _
Cerr]-Cerr]al ke%yl GVer il - etr] al kenoyl, cycl ohexyl or phenyl which is
unsubstituted or substi tut@d by hal ogen, C[err] Cerr]al kyI or
Cerr]-Cerr]al kox Rlerr] is phenyl-Cerr] err al k
Si(Clerr]-d eft ar“%(ﬁn) [iBdenendentivyaf)gach othar ate LyHOoeR, é %'u!ﬂb' CeaGefydroxyaliyl,
is 1-20; r iscl. @oéhfox';%alk @%]C];alkéhyh)@,f@ loa@{rlebhén)ﬁ:b%‘-@’ Aigjik phenyl whrch is un-
C[err] C err]al kenyl , dy err errLﬁ\I ich I's sufs krted
by substituted or substrtute by Cy-Cizalkyl or C;-Caalkox 10 and Ry are Co- 3al anoyl,
Cs-Cealkenoyl or benzoyl, or Ry and Ry together are Cz-CsaIkylene optionally interrupted
by -O- or -NRg-, or Ry and R, together are C,-Cealkylene which can be substituted by

hydroxyl, C,-Csalkoxy, C,-Csalkanoyloxy or benzoyloxy, or, when Ry is hydrogen, Ry
__.O_

i}
may be a group —M3—®—ﬁ—c—ﬂ ;

Ry2, Rys, R4, Ris, Rie, Ri7, Rig and Ryy independently of one another are hydrogen, halo-
gen, C;-Cizalkyl, cyclopentyl, cyclohexyl or phenyl which is unsubstituted or substituted by
one or more ORs, SRy or NR1oRy4, or Riz, Ria, Ris, Ris, Rie, Ri7, Rig and Rys are benzyl,
benzoyl, C,-Ci.alkanoyl, C,-Cizalkoxycarbonyl optionally interrupted by one or more -O-
and/or optionally substituted by one or more hydroxyl groups or Rsz2, Ria, Rys, Ris, Rie, Ri7,
Ris and Ryg are phenoxycarbonyl or a group ORs, SR, SORg, SO,Rg, NO,, CN,
CONR;oR41, or NRoR11, wherein the substituents ORs, SRy and NR1oRs1 may form 5- or 6-
membered rings via the radicals Rg, Ry, Rip and/or Ryy with further substituents on the



-OH, -SH, -CN, (err]-Cerr]al koxy, (err]-Cerr]al kenoxy, -OCH2CH2CN,
-OCH err] CH emwg égdogés err]-Clerr]al kyl), -OCO-Cerr]-Cerr]alkyl T
- OCO phenyl, COOH or COO(Cerr]-Cerr]Jalkyl) or Rerr] is @/CT’EP”{O"B‘
Cerr]-Cerr]alkyl which is interrupted by, one or nore -O or -S- or Rerr]
I s phenyl which is unsubstituted or substitut ed by hal ogen,
Cerr]-Cerr]alkyl or Jerr]-(ferr]al koxy, or Rerr] is
phenyl -Clerr]-Clerr]al kyl or a group [err] Rlerr] and Rl err]
i ndependent | yPgnybertorowithreeneofdhergarbory stemscif dhe phaplykbiing erl fy lapd Rie together are
Cerr]-Cerr] - ' err]-Clerr]al koxyal kyl, C[err]-Cerr]al kenyl,
Clerr]-Cerr] %glﬁgipﬁéthw%%‘ghyl -C[err]-Clerr]al kyl, pﬁt[enyl which is un-
substituted of IsQ@&tituted by (Jerr]-derr]alkyl or Jerr]-Cerr]al koxy, or
Rlerr] and Rl grrik 8L - a e a r I Or, -
benzoyl, or mer'% ébgggkRﬁgédr' %@%%jtﬁéedré’ E’? éhy(,:?ée;r’r{j—d& ngﬁf%ﬁh%@?%%“ 89:9 |y
i nt errupted E&CH 20)-OGireCOHC-Caraliflena)}iCQind R err] together are
C2- C6al kyl enepnwhisChy i : Id.alk

MWViS GlGiRRP bBid agé%,z%t*glgg?ﬂg ropar aggrﬂ]mt mﬁff ?‘}s 149 /d éou@ﬁ/or

Cerr]-derr]al kanoyl oxy or "benzoy e hydr ogen, err]
[err] R['é‘lﬁ@',i Rlerr], Rerr], Rerr], Rerr], Rerr]; Rerr] and

Rlerr] indepeggegtd Dy i : -O-. -S-
Er] . 7oy el poRsorenelstypigol PO e 871105 - -5-

unsubst i t ut ed™Mhosubst i t ut ed by one or nore OR[err], SR err] or

NR[ err] Rl err]m, q§ adirgét'dond A ﬁiFélh'g[anﬁMp] r B[-']G&léii(yleﬁé-ﬁhﬁtl-,, optbRAIlinteflisted by

0
and R err] are benzyl, benzo err]-Cerr]al kanoyl ,
qerr]-qerr]bF%Bch_acfrl?@ﬁ@r' *onally interrupted by one or nore -O

Fer ). Bl ol g B b B R, P b B R
phenoxycar bonyl or a group OR[err], SRerr], SORerr], SJerr]R eN19-R.

NJerr], CN, CONRlerr]Rlerr], or NRlerr]Rlerr], wherein the substituents
OR[err], SR ef\r js aabdorgRnembeRp @ramatieehetareeyelicing which ispnsudbstiytad aygubstitited he

:ﬁg | cal 53[?([)2%8%%?H&e IRk, BREHYRhalBgRh! DAY SR, INLAST CRLIRSGICBIKEAGYE oPN.

EP 009904234 benzoyl; | |
-4- ~ whereinROSHEWI-1,2-Bebpahedibrici2-8h2n ey bXifie @Rt B QsheAyIONB-pRipahbdiomdieny |
ring or, when err] is"a direct - ' _ .
o-ethoxycarbonyi oxime are excluded; . N :
 {C) a photopolymerizable reactive or unreactive dilue_nt; and
(D) as a thermosetting component an epoxy compound containing at least two epoxy groups

- in one molecule; exhibit an unexpectedlly good performance.

Substituted radicals phenyl are substituted one to four times, for example one, two or three
times, especially two or three times. Substituents on the phenyl ring are preferably in posi-
tions 4 or in 3,4-, 3,4,5-, 2,6-, 2,4- or 2,4,6-configuration on the phenyl ring, in particular in 4-
or 3,4-configuration.

C1_-C20a|kyl is linear or branched and is, for example,Cy-Cig-, C1-C14-, C1-Ciz=, C1-Ca-, C1-Ce-
or Cy-Caalkyl or C4-Cy2-, C4-Cgalkyl or, in particular, Ry is Cg-Cy alkyl or Cs-Cizalkyl. Exam-
ples are méthyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, pentyl, hexyl,
heptyl, 2,4,4-trimethylpentyl, 2-ethythexyl, octyl, nonyl, decyl, dodecyl, tetradecyl, pentadecyl,
hexadecyl, oc_tadecyi and idosyl. ' - :

C1-C1zalkyl, C,-Croalkyl, Cy-Cealkyl, Ci-Cealkyl, Co-Cealkyl and C,-Cjalkyl have the same
meanings as given above for C-Caealky! up to the corresponding number of C-atoms.



bond,. Rl err] and R err] together are ethylene or ethynyl ene; t

is 0 or 1; wooo0/00869 Mis Cerr]-Cerr]al kyl ene, cycl ohexyl

phenyl ene, -COO- (Cerr]-Cerr]alkyl ene)-00C, -COO %,EP”/MZ“
(CHerr]CHerr]OJ[err]-0CC or -CO((err]-Lerr]-alkylene)-CO;

Merr] is a direct bond or (Jerr]-(err]alkyl enoxy, optionally interrupted
by 1 to 5 -0-, -S- and/or -NRferr]-; Merr] is a
direct bond or CJerr]-Cerr]alKkyl ene- S-, optionally interrupted by 1 to 5
-0-, -S- and/or -NR[err] - I\/[err] is a direct bond, a piperazino

gr oup, or CE:‘;J‘cerau&[ \ﬁﬁ:&ﬂl&'lﬁfél’fﬁﬁlﬁd Wbﬁéb}mor@m n@rbitlekampletuﬁéfruﬂbed -$N-5, 1-3 or
l1to5-0-, - r] - di rect bond,

-0-, -S, g@e or. tgqeéqyr-p vap—ator@ﬂ[agq $qparateq1\wg£l¢e]ast twe,meogh)de%groups namely
A is a5 ethyRnEETHRCAIRY g?ddbg%tré findH? 'of bRNEAE. Fof lei?anpmmérfbuoﬁmg R&uUBEk UHited
or substituted or rmregw d C{_Ierr ak hen

el ogen. | ORGSR e CHEO-RH e HRFUEHIOl Ghio, WhEPIY. T b (GGG ICHCH, -
benzoyl ;- CHy CH(GHy)- -OIEH, A0 H,CH,- SNSMICHCHE)- 00 TIRH I TralkyOwhIEh 49 Jterfuptete
and 1 -phen% pr op aned| one- 2- lg §bppér\écar bﬁﬁy@é 6&5206“6
excl uded; by 1o 2 QOF tor SwamBleo1GHeE R HeClis Cz-

di luent; ang,,alkyl and C,-Cialkyl hich lRterragel byno- canhane fie 84me Meaniny8aRoyivéh
containing at | east two ep exhi bit an

in o nol ecul e;
unexpect edl FORNSSAr Gl @Wéﬂ’c‘éa corresponding %“mggfﬂgtq @u{f@d aPAS; cal s phenyl are
substituted one to four tinmes, for exanple one, two or three
times, especially two or three I mes. Substituents on the n re
pref erabl y pﬁ%pwroxyalkyl means Cgc—é@l{g{l ymﬁhq stgut,ggtbyé)ng qg)twog)h X\szji‘b'e g@ ra-
2,4, 6- conf i ditapikilifdar®n bidhehed) Examples2ge 24Hydmyétmﬂu1 aydroxyeﬂwl 1-hydroxyprop9r 2-
3,4-configu hed and

ra
T or exa RO 3 Y PRYPIoRY Ly BB P BBy, ABppybl B!
( err] - { er bliyl, @[dinyar&kyprdpl, or 2,4-dihydroxgbut@d err] - err] al kyl or
Cerr]-Cerr]-, (err]-Cerr]alkyl or, in particular, Rerr] is
Cerr]-Cerr] alkyl or (JQerr]-Clerr]al kyl. Exam pl es are nethyl,
et hyl , propysCi:Grivaikplis, foneXznipté cysepenbilitoytlohexsh) wytipbetyll eydlodudbgi, egpenially |

h |, th tyl, 2-ethylh I tyl |,
decyl | dodeSyRoranbl Pa pisey dlally pedRed 1 il oot adety and”
I cosyl . C[err] C[err]al kyl, C[err] Cerr]alkyl, derr]-Cerr]al kyl,

Lo ! o SRSVl S 4.0 s PR b

number of Citgdd)xyr;rsec-butyloxy, isobutyloxy, tert-butyloxy.
AMENDED SHEET
Cz-Cyoalkoxyalkyl is Cao-Cyealkyl, which is interrupted by one O-atom. C,;-Ciealkyl has the
same meanings as given above for C,-Cgpalky! up to the corresponding number of C-atoms.
Examples are methoxymethyl, methoxyethyl, methoxypropyl, ethoxymethyl, ethoxyethyl, eth-
- oxypropyl, porpoxymethyl, prpopxyethyl, propoxypropyl.

C>-Cizalkanoyl is linear or branched and is, for example, C>-Cg-, C2-Ce- or C5-Cialkanoyt or
C4+-Ci2- or C4-Cgalkanoyl. Examples are acetyl, propionyl, butanoyl, isobutanoyl, pentanoy,
hexanoyl, heptanoyl, octanoyl, nonanoyl, decanoyl or dodecanoyl, preferably acetyl. C-
Cealkanoyl, C,-Cealkanoyl and C,-Csalkanoyl have the same meanings as given above for
C2-Caoalkanoyl up to the corresponding number of C-atoms.

C.-Cialkanoyloxy is linear or branched, for example  acetyloxy, propionyloxy, butanoyloxy,
isobutanoyloxy, preferably acetyloxy. '



- 5- Cerr]-Cerr]alkyl which is interrupted by one or nore -O is for
exanpl e i nt er mpéodséb- 9, 1-5, 1-3 or once or twice by -O. Twy O atons are
separated by at |east two nmethyl ene groups, nanely ethyl ene. TAERS R’?‘P"“
groups are linear or branched. For exarrplesrthe follow ng structural units
will occur, -CHerr]-CHerr]-OCHerr]CH e

[CH[err]CI—|[err]O][err] CHerr], whereiny = 1-9,

-(CHerr]- CI—I[err]O)[err]CH[err]CI—I[err] -

CHerr]-CHCHerr])-OCH err]- CH[err]CH[err] or

-CHerr] - G"b%tiéﬁfkb@ca%o [|§ ol e%%éﬁ?heg[d?\ﬁrlé -fot Bxdnhgié, kr}iéthl’&ycﬁ%ohﬁ ethoxy-

i nterrupted or exanpl e

-CH err] CH 68 Tny@mcgycpe]r@q[yé mrhutytmarabendHpehutyloxyearbonyl, 1,1-dimethylpropoxycar-
-CHerr] CH Bér{y] an%?éériJW Qferxl/loxygaﬁfohl(l h&ﬁtgbiylcﬁl'%}ﬁbl ?:Elﬂ?xycarbonyl nonyloxy-

Cerr]-Cer whi ch 1.$ i nterrupt meani ngs

as given abB‘VBOTWX rd%?{"@wf@&!’r 7y @94@9}40’6)@3@@)"09%9@@% mpthexyearae, @hoxycarand -
O-atons. GuaBbigk| o SEABS BRI or RSBl Bleslbonyh pRlieradly Shishbat e

by one or tmo hydr gr oups yl“radical "is |1 near or branch
Exanpl es ar @0 @i@&monyhaﬂ?&z&@ikﬁwmomylhweo@ saspe aanings as given

2- hydr oxypr@rmob forftzfcv, IW@&@&WI ugiﬁth&%ﬁééb@ld&uﬁb nuﬁxb&y&‘@é%%t yl,
2- hydr oxybuty oxybuty

r ox
2, 4- di hydr o& QL??WPXVCgfbe[‘)é'r‘f"}‘C*qseF'Fﬁf@?&qdoéf RD#. °if @qfer‘be%“al'fm% Q!y‘?;’%cﬁ\?ﬁt yhe
cycl ohexyl , nwwér@pﬁiomS,ss bRl PRSIe6Exa repew £l1t6 3 Y Dr 2PEWb Y0-at8h@ are separat-
cycl ohexyl %&; jr ably cycl ohexy &%@err]’al koxy is |linear or
branched, f o mgtisRs 9 PRy e'Vp‘? | sopropoxy, n-bu- tyl oxy,
sec- butyl oxy, i sobutyl oxy, tert-butyloxy. (err]-Cerr]al koxyal kyl is
Clerr]-Cferr]alkyl, which is i nterrupted by one OGatom (err]-(err]alkyl

has the sane neani ngs as glgen a for JQerr]-Cerrjalkyl up to the
cor r espondi Pigeriakydationgifis C lsabsﬁfwedmtdmexmﬂidnyi radio®ls A sidistityl |
met hoxypr opyl , ethoxynethyl eth thyl, eth- oxypropyl, propoxynethyl,

propoxyethyl pr opoxypr opyl . Cerr]-Cerr]al kanoyl is Ilnear or branched

and is, forted,0Rmdp dourdjrags; ff QVQ’@WPP O'Q?( éWP]Q"(ﬁ"@Prt]mesoﬁsﬂ,?(@“y]tw@[%rtP'FSItmﬂ?oyl

or Clerr]- %@fshhen@ron%erdhlanﬁ[rﬁ rdré"pl‘éf&@bﬂ}/ in E&&ﬂmseﬁ oavrﬁsacews 24-0pjaopy | ..
but anoyl , |so but anoyl , pent anoy hexano ano octanoyl, nonanoyl ,

decanoyl or? @d’@&%ﬁﬁ@lon Oﬂr"B‘P EF%(M W%lé‘eﬁ CU’aquE'r‘]r 3, conﬂguratson

Phenyl-C4-Caalky! is for example benzyl, phenylethyl, a-methylbenzyl or a,a-dimethylbenzyl,

especially benzyl.

C,-Cyoalkenyl radicals may be mono or polyunsaturated and are for example Cp-Cia-, C2-Ce-
alkenyl, e.g. allyl, methallyl, 1,1-dimethylallyl, 1-butenyl, 3-butenyl, 2-butenyl, 1,3-pentadien-
yl, 5-hexenyl, 7-octeny! or dodecenyl, tetradecenyl, pentadecenyl, hexadecenyl, octadecenyl
and icosenyl espécially allyl.

C2-Caalkynyl radicals are for example Cz-Ci2-, Co-Ce-alkynyl and may be mono or polyunsa-
turated and are for example ethynyl, propargyl, 1-butynyl, 3-butynyl, 2-butynyl, 5-hexynyl, 7-
octynyl or dodecynyl, tetradecynyl, pentadecynyl, hexadecynyl, octadecynyl or icosynyl.

Cs-Cealkenoxy radicals may be mono or polyunsaturated and are for example allyloxy, meth-
allyloxy, butenyloxy, pentenoxy, 1,3-pentadienyloxy, 5-hexenyloxy.



Cerr]al kanoyl, Clerr]-Cerr]al kanoyl and CJerr]-Cerr].al kanoyl have the
same neani ngs WO 0gPeseh above for C2- C20al kanoyl up to the copceaPposizeg

nunber of C-.atons. Clerr]-Cerr]al kanoyl oxy is linear or branched, for
exanpl e acetyl oxy, propionyl oxy, butanoyl o}y, I sobut anoyl oxy, preferably
acet yl oxy. AVENDED SHEET
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Clerr] - er Gpaebe)e rasicals mey be monR.af pelyungalurRtad #nd Alp 1o expmpRrgRarh 2
met hoxycar bangthyl-peégemsyl; buterdit) pehtenpylons-pgntadienoyt) 5-hexdmoyly | oxycar bonyl ,

| sobut yl oxycar bonyl, 1, 1-di net hyl propoxycar- bonyl, pentyl oxycarbonyl,
hexyl oxycar bonyl , heptyl oxycarbonyl, octyl oxycarbonyl, nonyl oxy- carbonyl,
decyl oxycar @yrhalkylersbxg éxireax ychrahchad andds 0:€salC3Ceret Bolyalkylérmxy) for example

E e R SR SR KP4 R Badon, sec uncry, ot
Clerr]-C eL nirleh?wxmémhvl]mdxyapehtﬂﬂwahwemw. Ump;&femv,ez,andrimawlp:wmm
as given abqy [ err]-Clerr]al kgxycarbo respondi n

nunger of Cfbéetg}q@gxygngﬂ,]op%eg T"]’QPQ@%{P@&T%egﬂ%ho%sﬁ?rcq%d%gﬁ?n%? g’r r uBt ed bg one
or nore - O CsChalkgen-Sohadtharsamedneadringsrasngiean fof Catasatkylenoky, avhetein thesO-atam
exanple 1 tq Two O atons are separat- ed by at |east two

4 .1 1t0.3. 1 or 2.
met hyl ene gr%ﬁ’ﬁcg',ani%qrg‘f?/s‘élf%ﬁﬁghe. ' Phenoxycar bonyl is [err]
Subst i t ut ed QrepakyleraNBoA has thralsaraé meanmgs @l givenufor Cy-€dzatitytenory, fwherein ithee ©-
for exanple ; e 41 mes, especially two or three tines.
Substi t uent Sa?% 'st%)}eﬁﬂ%%erﬁ}{ya?ﬂﬁ& are preferably in positions 4 or in 3,4-,
3,4,5-, 2,6-, 2,4- or 2,4,6-configuration on the phenyl ring, in particular
in 4- or 3, ﬁﬁgdgn' iglﬂ'hgltirllec,) IEhlorine, bromine and iodine, especially fluorine, chlorine and bromine,

preferably fluorine and chlorine.

Ce-Cizaryl is for example phenyl, 1-naphthyl, 2-naphthyl, preferably phenyl. -

If the radicals Ry and Ry together are C,-Cealkylene optionally interrupted by -O- or -NRs-, -
they form a ring together with the N-atom_ to which they are bonded. Examples for such rings
are morpholino, piperidino, especially morpholino.

If the substituents ORs, SRe and NR1oR1 on a phenyl ring form 5- or 6-membered rings via

the radicals Rg, Re, Rip and/or Ryy with further substituents on the phenyl ring or with one of
the carbon atoms of the phenyl ring, structures comprising two or_fpur (ings (inclusive the

_ o o
phenyt ring) are obtained. Examples are <©\ s E]@\ ,
o (o]
. _
SO S
S



Phenyl -Cferr]-Cerr]alkyl is for exanple benzyl, phenylethyl,

a- et hyl -benzykw®egosdoggy ] - di met hyl benzyl , especi al | y benzyl .

Cerr]-Cerr]al kenyl radicals my be m)no or polyunsaturated é’rﬁ}"?r”g/of’ﬁf
exanple (Jerr]-Clerr]-, (err]-Cerr]- nyl, e.g. allyl, methallyl,
1,1-dimethylallyl, 1- butenyl , 3- butenyl , -butenyl , 1, 3-pentadi en- yl,
5-hexenyl, 7-octenyl or dodecenyl t etradecenyl, pentadecenyl, hexadecenyl
oct adecenyl and i cosen&/‘ eci al | y allyl. g err] Cerr]al kynyl radi cal s
are for exalfldogether with Gaer fg-qutogeqeewrtqv P€[Q§mrq or:fi mombered miggsinglugingrope®r or

- polyunsa- t giad €8- ﬂﬁ@or‘%ﬁn@ gl‘ouﬁ§ Ei‘gpé)&nﬂé‘é’tﬁﬁég.rrreéé%@ﬁ@fom:n kinB &re Bt

3-butynyl, 2-butynyl, octyny ecynyl tetradecynyl

pent adecynyl hepadqunyl oct adecynyIR or | cosynyl . Cerr]-Cerr]al kenoxy
radi cal s rmaygbe poIRyunsat at gd 7- -are for exanple allyloxy, neth-
al I yl oxy, buté [ 2t adi ﬁnyl oxy, 5- hexenyl oxy.

WO 00/ 00869 - PCT/ EP99/ 04234
-7- derr] RC[ efr]al kenoyl radi c&s rfay be n8n'32 or poI yunsat urated and are
for exanpl e propBmoyl, 2- nethyl-prop&oyl, butenoyl, pentenoyl,

1, 3- pent adi enoyl , 5- hexenoyl . Cerr]-Cerr]al kyl enoxy is |inear or
branched and is C[err] -Cerr]-, derr]-Cerr]- or C[err] d err]al kyl enoxy,

nbuty enoxy Fosai Biacendiay® Rt or BYDRHERS 150 e e GRS rvctres are

pent yl enoxy, hexyl enoxy, heg _¥‘I enoxy, 2,4, 4- t‘[‘l hyl pent yl enoxy,
2- et hyl hexyl enoxy, oc®yl e , 2nony| enoxy, 0 eqyle r?oxy or dodecyl enoxy.
Clerr]-Cerr]al kyRgp- ~ '

Clerr]-Cerr]al kyl e Q {rein the O changed by a sul fur atom
d err]-d erbyilhl Ry @w

Cerr]-Cerr]al kyllqe 0 Wherein the O- xchanged by a NR[err]

17 14 R1 Ris .

Ar as 5- or 6-membered heterocyciic ring comprises O-, S- or N-atoms as heteroatoms and
is for. example furyl, thlenyl pyrrolyl, oxmyl dioxinyl or pyridyl. The heterocyclic ring may be
substituted by one or more, for example one or two branched or unbranched C;-Cealkyl as
methyl, ethyl, propyl butyl pentyl or hexyl, in partlcular C,-C4alkyl Examples are dimethylpy-
ridyl, d|methylpyrrolyl or methylfuryl

Examples for compounds of formula Vi are Q.Q ) O‘O ,

ool o 0

Preferred are compositions, wherein in the compound of formula | and lil, R, is phenyl which
is unsubstituted or substituted by one or more C;-Cgalkyl, phenyl, halogen, ORs, SRg or



Hal ogen is fluorine, chlorine, bromne and iodine, especially fluorine,:

chl orine dnd _bromipe, preferably fluorine and chlorine. Cl escrierobsasar yl
is for exanp?vé"’ﬂﬁ'g |, 1 -naphthyl, 2-naphthyl, preferably phenyl. = If the
radicals Rerr] and R err] together are C2-C6al kyl ene optionally
interrupted by -O or -NR8-, they formagring together with the Natomto
whi ch they are bonded. Exanples for such rings are norpholino, piperidino,
especially m)rphol i no. If the substituents ORlerr], SR err] and

Rerr] RO prRP B bl b caCratey Bl AR 9. o frh 1 o °
phenyl ri rqpllonalwsubstmltadbyonelermatemydrmknmpsf t he phenyl ring, structures
conprising two or four rings (inclusive the phenyl ring) are obtained.

Exanpl es are [err] WO 00/ 00869
PCT/ EP99/ ORpréferably is phenyl which is unsubstituted or substmmd by onhe Bf more] Ci-Ogatiyhy «phenyl,

oneor mor B S PTG i Er oyl SR iRt i

f ol | owi ng rhonedC,&0salkiyphany], @Rs] SRyor NRy Rl f Rerr] and R err] together are
et hyl ene or ethynylene, for exanple, the follow ng structures are
Preferred are compositions comprising compounds of formulae | and i, particularly of formula {.
Preferred are further compounds, wherein R3 and R; are hydrogen.
R is preferably C4-Cialkyl, in particular C¢-Cyaalkyl.
R; is preterably tolyl or benzoyl or acetyl. .

Oxime esters of formulae [, Il lil, IV and V are prepared by methods described in the literature,
for example by reaction of the corresponding oximes (R = H) with an acyl chloride or an anhydri-
de in an inert solvent such as for example tetrahydrofuran or dimethylformamide in the presence
of a base, for example a tertiary amine, such as triethylamine, or in a basic solvent such as pyri-
dine.

)

For compounds of formula V in the above scheme the group é, is exchanged by a

4 R,

heterocyclic radical.
Such reactions are well known to those skilled in the art, and are generally carried out at temper-
atures of -15 to +50°C, preferably 0 to 20°C. |
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[err] Ar as 5- or 6-nmenbered heterocyclic ring corrprises 0-,. S
or N-atonms as heteroatoms and is for exanple furyl, thienyl P 3%4
oxi nyl ,. di oWWRYH008E® pyridyl. The heterocyclic ring may be subs tut

one or nore, for exanple one or two branched or unbranched
Jerr]-Cerr]al kyl as nmethyl, ethyl, priopyl, butyl, pentyl or hexyl, in
particular (Jerr]-Cerr]al kyl. Exanples are dinethylpy- ridyl,

di met hyl pyrrolyl or methylfuryl. [err] Exanpl es for conpounds of formula
Vi t d
of for mutieieomRgunes of omhiae e 1 et B%B@ﬁe&eﬂﬁ'ﬁga%ﬁfh%ﬁs@?ﬁwﬁ%%?ed
by one or nore err]-CJerr]gal k¥\l, pQ:enyI | ogen,

WO 00/ 00869
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imes as starting matenals M - Re-

R; and M have the meanings given above.

The oximes required as starting materials can be obtained by a variety of methods described in
- standard chemistry textbooks (for instance in J. March, Advanced Organic Chemistry, 4th Edition,
Wiley Interscience, 1992), or in specialized monographs, for example, S.R. Sandler & W. Karo,
Organic functional group preparations, Vol. 3, Academic Press. |
One of the most convenient methods is, for example, the reaction of ketones with hydroxylamine
or its salt in polar solvents liké ethanol or aqueous ethanol. in that case, a base such as'sodium
acetate is added to control the pH of the reaction mixture. it is well known that the rate of the
reaction is pH-dependent, and the base can be added at the beginning or oontinuouSly during the
reaction. Basic solvents such as pyridine can also be used as base and/or solvent or cosoivent.
The reaction temperature is generally the refluxing temperature of the mixture, usually 60-120°C.
Ancther convenient synthesis of oximes is the nitrosation of “active” methylene groups with
nitrous acid or an alkyl nitrite. Both alkaline conditions, as described for exampie in Organic Syn-
theses coll. Vol. VI (J. Wiley & Sons, New York, 1988), pp 199 and 840, and acidic conditions, as
“described, for exampie, in Orgahic Synthesis coll. vol V, pp 32 and 373, coll. vol. lll, pp 191 and
513, coll. vol.ll, pp. 202, 204 and 363, are suitable for the preparation of the oximes used as
starting materials in the invention. Nitrous acid is usually generated from sodium nitrite. The alkyl
nitrite can be for example methyl nitrite, ethy nitrite, isopropy! nitrite, butyl nitrite, isoamyl nitrite.
Every oxime ester group can exist in two configurations, (Z) or (E). It is possible to separate
the isomers by conventional methods, but it is also possible to use the isomeric mixture as
photoinitiating species.

The compounds of the formulae |, I, Itl, IV and V can be used as photoinitiators for the pho-
topolymerization of ethylenically unsaturated compounds or of mixtures which comprise such
compt_:unds.

Component (A) in the composition according to the invention is an oligomer or potymer,
which contains at least one free carboxylic acid group in the molecule.



NR[err]Rerr], or Rerr] is (err]-Cerr]Jalkyl or Jerr]-Cerr]alkyl ..
optional |y i nWexeomesedd by one or nore -O and/or optionally sukskkpdsigsssby
one or nore .hydroxyl groups. Rlerr] preferably is phenyl which is -
unsubstituted or substituted by one or noje.Clerr]-Cerr]al kyl, phenyl,

hal ogen, OR[err], SR err] or NRerr]R [err], or Rerr] is
Cerr]-Cerr]alkyl which is unsubstituted or substituted by one or nore
Cerr]-Cerr]al kyl, phenyl, ORlerr], SR err] or NRerr]Rerr]. Preferred
are conpositions conprising conpounds of formulae | and 11, particularly

of fornul a Rartittiadyeprefesredace écumﬂsdwrons ehpimnthe, oligbraercorpoljinear(A) econdaifg at iehst
are hydrog '

Cerr]-d erWaﬁﬁL@?rn'J%up rt@_f %%%%Hﬁp er [)]eﬁlzg: olr nagg'z;: oul arC)(i me
esters of formulae I, 11, 1V and V are prepared by nethods descri bed
e e AR b B P E D B REL .
such as f orExanpies for this cornpatient areaohgomed: mmdlwrhe‘rs obineddyi eaction qb acsaduratedof
Srases oA i S B B R B OB o p bR
V in the abandars ohsatwateldengriccamoldlieracid. A5$peprmnMdbyvmch are employed for the
preparation the most interesting ones are novolak type epoxies.
The aforementioned resin curable by an activated energy ray is obtained by causing a reac-
tion product of a novolak type epoxy compound (as described afterward) and an unsaturated
monocarboxylic acid to react with a dibasic acid anhydride such as phthaiic anhydride or an
aromatic polycarboxylic acid anhydride such as trimellitic acid anhydride or pyromellitic acid
anhydride. In this case, the resin proves particulérly suitable when, in the production thereof,
the amount of the aforementioned acid anhydride used for the reaction exceeded 0.15 mol
per each of the hydroxyl groups possessed by the reaction product of the novolak type epoxy
compound and the unsaturated carboxylic acid. _
The acid value of the resin so obtained suitably falls in the range of 45 to 160 mg KOH/g,
preferably 50 to 140 mg KOH/g.
When the number of ethylenically unsaturated bonds present in the molecular unit of the re-
sin curable by the activated energy ray is small, the photosetting proceeds slowly and it is
desirable to use a novolak type epoxy cbmpound as a raw material. For the purpose of low-
ering the viscosity of the ink, it is possible to use bis-phenol A type epoxy compounds in-
stead.
The novolak type epoxy compounds are represented by phenol novolak type epoxy resins
and cresol novolak type epoxy resins. Compounds as are pro'duced by causing epichloro-
hydrin to react with a pertinent novolak resin by the conventional method can be used.
Typical examples of the aforementioned acid anhdyride are dibasic acid anhydrides such as
for example maleic anhydride, succinic anhydride, itaconic anhydride, phthalic anhydride, te-
trahydrophthalic anhydride, hexahydrophthalic anhydride, methyhexahydrophthalic anhy-
dride, endomethylenetetrahydrophthalic anhydride, methyl-dneomethylenetetrahydrophthalic
anhydride, chlorendic anhydride, and methyitetrahydrophthalic anhydride; aromatic polycar-
boxylic anhydrides such as for example trimellitic anhydride pyromellic anhydride, and ben-
zophenone-tetracarboxylic dianhydride: and polycarboxylic anhydride derivatives such as 5-
(2,5-dioxotetrahydrofuryl)-3-methyl-3-cyclohexene-1,2-dicarboxylic anhydride.



heterocyclic radical. Such reactions are well known to those skilled in the
_ i - - + C -
art, and.are yemeo/aséy carried out at tenper- atures of -15 tci,c,l‘;'}gl[ge}’o“?,

preferably 0 to 20C. WO 00/ 00869

PCT/ EP99/ 04234 -10- The
conmpounds of formulae Il and IV can be obt%u ned anal ogously by using the
appropriate ox- I mes as starting material s: [err] Rlerr] and M
have the neani ngs gi ven above. The oximes required as starting naterials

can be obtained by a variety of nethods described in standard chem stry

t ext books (F@ither R%ARPIES fdrrboﬂnpoN@r{t qA) aé%ﬁ&%%r@mb&a@@ BY %Hﬂh‘ug eﬁ%ﬂ?y group

Edition, Wle IntersC|ence 1992), I n speci al i zed nonogr aph

exanpl e, S. §oritainingastylig agig estar or "‘G‘@%‘N"& esterospmpaynds fo- érpéﬁeﬁfém gaoxyl
Vol . 3, Acagrepsofy éiﬁ:%lyn@i‘fés@ftm% B?th@‘?éécﬂ'éﬁ %Yé‘&ylﬁtétor'?ﬂtmatbﬁmthf i EAR €
the reaction f ketones with roxylamne or 1ts salt in polar solvents
li ke et hanoMeBRenlicaddis et hanol In that case, a base such as sodi um

acetate i s sklespdlymerostt dcliictdei eééepﬁna/bfenfe%eiyh@@cm é@téfréhd hérylics a¥i8 ! dnd/or
of th reaction is H-de endent, and the base can be

known that th ﬁﬁe}
added at th@eﬁ‘é peig 190 @BWE’l BYLSRRAYM 9tWe“‘f°e8’cN°Eﬁ1 of BeYlic acid) eadaes s
such as pyranﬂ/drenétﬁébrﬂic%@(dbf?epféﬁﬁté%ﬁbﬁﬁé?eﬁéfdt’f@ﬁmﬂ@tﬂ%ﬁ& (®" cosolvent. The
reaction tenperature is generally th | uxing tenperature of the mxture,
usual Iy 60-120[err] C. Anot her convenfent synthesis of oxinmes is the
nitrosation of "active" nethyl erGHzrOHCOOR] (1) wherein acid or an al kyl
nitrite. Both al kaline conditions,” as descri bed for exanple in Organic Syn-
theses col | Ra V&4 hydvbgeniatorior ayneBhybgraaip, Rigvs afoaliphatidRlrocappnigréumhalidy Ofo &nd
acidic condryftr &J(}ﬁ s described, for exanple,. in Organic Synt heS| s col | .

and 373,

vol V, .pp 3 coll. vol. 111, pp 191 and 513, coll. vol. pp.
202, 204 arﬁi\m&lhcap@ agdior alstrectybic a¢ideemesqnmdauyi tbemgeferalhemmta‘ (a);s used as
R -

a
CHz=C—COOH (2)
wherein R, has the same meaning as given above,
according to routine methods such as solution polymerization.
Preferably the molar ratio between the acrylic acid ester and/or methacryhc acid ester and
the acryhc acid and/or methacryllc acid is from 30:70 to 70:30.

The ester group of each of the aCrylic acid ester and/or methacrylic acid ester may be appro-
priately selected from various aliphatic groups containing 1 to 6 carbon atoms.
The reaction product is obtainéd by adding to the copolymer thus obtained acrylic acid ester
and/or methacrylic acid ester having a terminal epoxy group, represented by the following
general formula (3); |
R,
CH7=C—COO0—R; 5 (3), wherein

Ra has the same meaning as described above;

"R isan ahphatvc hydrocarbon group or aromatic hydrocarbon group having 1 to 12 carbon
atoms.
In order to obtain the reaction product suitable for the present invention, a compound of
formula (3) is added to the aforementioned monomers of formula (1) and (2) at a ratio of 10
to 40 mol %, to provide the copolymer with ultraviolet curability.



starting materials in the invention. Nitrous acid-is usually generated from
sodiumnitritevodiass kyl nitrite can be for exanple nethyl ni pgipiEpoo/Gibaily!
nitrite, isopropyl nitrite, butyl nitrite, isoanyl nitrite. Every oxine
ester group can exist in two configurations, (Z) or (E). It is possible to
separate the isoners by conventional nethods, but it is also possible to
use the isoneric mxture as photoinitiating species. The conpounds of the
formulae 1, Il, 1Il, IV and V can be used as photoinitiators for the@;s),ho-
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Particularly preferred are conpositions wherein the oligomer or polyner (A).
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reacti on of .a saturate r atur ated polyba aci .

product of t'ﬁ@oPﬂgtg?ﬁE 8ﬂ 7&%%3%5%@& @gﬁﬁo%%ygeiﬁy é’ﬁ'S%tHgag urgl"z‘i'kj g:g:ﬂﬂohgntaand a

monocar boxy| copolgmerizabis cempponent trgreafnds isviin atditiore pradptiofpeded betwees a carboxyl

preparation the nost. interestin nes. ar o) i | I s
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2ci d annyar; - BOfAER S BhE e Rl P pishiel Holedsnbi 20, Bhd Rafingoihier
aci d anhydr i aleragecinolesular veight iof i1908.di00'0a0hyreferabily 8i00pyi0K0O] ahd ian wrsaturated
anhydride. In this case, the,resin proyve reicul ar ' |

t he producti %%“R°H8$’ @8\"?9 atl éx’%fffﬁfﬁwra%fj ({%glegqaoggje{p@n% é@%oé(g Laé%"ﬁ)g Lrglﬁ\kllgéﬁiréphgﬂhe
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possessed bypglyn?er{zggg trels?nnisp;os)g%ulf E)y \Cc)vfeigm %ug ?ovvc\)l i%th( tt%ey &%toep%?y)Herizable resin (A) does

not become insoluble in water or dilute alkaline aqueous solution even after an unsaturated

compound having an o,p-unsaturated double bond and an epoxy group is added thereto, and
retains its solubility. Examples of such resins are described in JP 8-339081-A. _

The carboxy! group-containing resin (A), for éxample, is produced by dissolving. 70-95% by
weight, preferably 78-88% by: weight and in particular 80-85% by weight, of an ethylenically
unsaturated acid monomer and 5-30% by weight, preferably 22-12% by weight and in
particular 15-20% by weight, of a copolymerizable monomer in a suitable unreactive solvent
ar'nd. thermélly polymerizing the solution at 45:120°C in the presence of a thermal polymeriza-
tion initiator. Thus, a carboxyl grouﬁ-cohta_ining resin having an acid value of no less than
500 and a number average molecular weigh.t of 1,000-100,000 can be produced in a high
safety and a high stability. ' |

Specific examples of the ethylenically unsaturated monomer suitable for production of the
carboxyl group-containing resin (A) include acrylic acid, methacrylic acid, crotonic acid, iso-
crotonic acid, angelic acid, tiglic acid, 2-ethylacrylic acid, 3-propylacrylic acid, 3-isopropyla-
crylic acid, succinic acid mono-hydroxyethylécrylate, phthalic acid mono-hydroxyethylacry-
late, dihydrophthalic acid mono-hydroxyethylacrylate.-tetrahydrophthalic acid mono-hydroxy-
ethylacrylate, hexahydrophthalic acid monohydroxyethyl-acrylate, acrylic acid dimer, acrylic
acid trimer, w-carboxy-polycaprolactone 'monoacry!ate and w-carboxy-polycaprolactone

monomethacrylate. Among these monomers, preferred are acrylic acid, methacrylic acid,
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oo or - mor NG| Betiaraiats feylc SHRBHeReRBENYH AES BEVGR: sPYGPERerDEn by
t he gener aderflenitiig, andtiyl agRthté,2hethyl_methacrylate, ethyl acrylate; ethyl methacrylate bufyerr]
CRJS[ :a;r 13; aq%(rjy?#gt péﬁmpm?tsolﬁo@tﬁ@ﬁlyﬂsll%r&é{? ﬂgcry?ttg B. &F\ylﬁexy late%ouD’
ethythexyl-methacrylate, benzyl acrylate, benzyl methacrylate, acrylic acid carbitol, methacry- -
lic acid carbitol, e-caprolactone-modified tetrafurfuryl .a'crylate, s}_c_aprolactone-modified te-
trafurfuryl methacrylate, diethyleneglycol ethoxyl acrylate, isodécyl acrylate, isodecyl meth-
acrylate, octyl acrylate, o.ctyl' methacrylate, laufy! acrylété, laufyl methacrylate, tridecyl a-
crylate, tridecyl methacrylate, stearyl acrylate, stearyl'methacrylate_and the like. These mo- ...
nomers may bé used either alone or in mixtures'of two or more.
Suitable thermal polymerization initiators are for exa_mble, 2,2-azobis-(2,4-dimethylvaleroni-
trile) (usable temperature 45-70°C), 2,2’-azobis(isobutyronitrile) (usable_temperature 60~
90°C), 2-,2’-azobis(2-_methylisobutyronitr_ile) (usable temperatl.;fe 60-95°C), tert-butyl perocto-
ate (usable temperature 75-100°C), 1,1’-azobis(cyclohexane-1-carbonitrile) (usable tem-
perature 80-110°C)or -1?[(1vdiazo-1-methylethyl)azo]—f_ormamide (usable temperature 95-
120°C). At least one of the Gited compounds.is used.
The carboxyl group-containing resin produced according to the aforementioned method is
then modified into a photopolymerizable resin whose carboxyl group is esterified and whose

side chains have o,B-unsaturated double bonds, through an esterification with an unsatura-



carbon atons, and acrylic acid and/or nmethacrylic acid represented by the

general f or muveo ¢@9oss9 - PCT/EPSl04234
wherein R err] has the sanme neaning as gi ven above, according to routine
met hods such as sol ution pol yrerization. .Rgeferabl y:the nolar ratio between
the acrylic acid ester and/or nethacrylic acid ester and the acrylic acid
and/ or nethacrylic acid is from 30:70 to 70: 30. The ester group of each

of the acrylic acid ester and/or methacry]i cid ester may be appro-

ot &t el y s i CAEPOuGanns B o ayraghaneg donBle iorl A ey oRLp GEkSTPalgS, of
atoms. e lsGHid BmpSidl aving oA MuRGRuradHibRbdra dndhr- iRy e, bR given
obt ai ned acrylic acid ester a 3 or nethacrylic acid ester having a term nal
epoxy gr oup belogprAtdeast ede imeniies stletted fionythg @reupatonsisting: phglycigyl acrylate, glycidyl
[err] Ra he s | : SCEkI 1 {s an aliphatic
hydr ocar bon *}?@%"W@P' %@aﬂﬁﬁgbﬂ%ﬁ@g@tﬁﬁ’ gfa%ud%ﬁﬁ%@Pﬂg%’?EP %e [2 car bon
atons. In order QHgCﬁbt ain tQe, reacti on product suitable for the present

i nvention, a_cor oig of fo Eu_#;ﬁ (ﬁg i s added to the aforenentioned
mononers of FPBFT NIE: (P) 8nd\(2( t®% ratio of 10 to 40 nol % to provide

the copolymer with ultravfol @ curability:. WO 00/ 00869
PCT/ EP99/ 04234 -13 - The

reaction productR1t s obtai ned/rs~\preferably has an average nol ecul ar
vei ght in they ©io-2QcAge ' 0Q8j, whifeirs Af i AydiegePUritetiyliahad bl i ans i N
t he range fron?35[err]c_:230- %30 ] G qa)nd t he acidﬁl{/d;?bue Is 50 to 150.
Furt her exanpl es for conponent (A) a?e resins having [err]-unsaturated

doubl e bondsntegertone-10;

il i 1 |
- CHFEC—C0—(CH,);—C O—S—Q (6), wherein R’ is hydrogen or methyl
2 .
n” O .

andn”is aﬁ integer of 1-3.
Among these compounds, compounds having alicyclic epoxy groups are particularly preferr-
ed, because these compounds have a high reactivity with carboxyl group-containing resins,
accordingly the reaction time can be shortened. These compounds further do not cause gela-
tion in the process of reaction and make it possible to carry out the reaction stably. On the
other hand, glycidy! acrylate and glycidyl methacrylate are advantageous from the viewpoint
of sensitivity and heat resistance because they have a low molecular weight and can give a
high conversion of esterification.
The photopolymerizable resin obtained by the above-mentioned method has a,8-unsaturated
double bonds on its side chains. Its acid value is 50-200, preferably 70-150, and in particular
85-120. Its number average molecular weight is 7'000-10°000, and its glass transition point
~ (hereinafter referred to as Tg) is 30-120°C. When the photopolymerizable resin is used as a
solder resist, an acid value of no less than 70 is preferable, becausé other additive ingredi-
ents may further be added to the composition. , _ _
An inert organic solvent is used at the time of carrying out the esterification and preparing the
photosensitive resin composition.

Commercially available unsaturated compounds (A), as described before are, for example
EB3800, EB9692, EB9694, EB9695, EB9696 (UCB Chemicals), KAYARAD TCR1025 (Nip-



si de chains, and having an acid val ue of 50-200. The photopol yneri zabl e
resin, for exawplogoosse constituted of 70-95% by wei ght of an ethyl enically
unsat urated aci d conmponent and a copol yneri zabl e conponent the]r’g{yfp.’”(‘l“z-’ﬂs
an addition product forned between a carb§§%I group-contai ni ng resi n havi ng
an acid value (the acid value is expressed*y mlligram nunmber of potassium
hydr oxi de necessary for neutralizing 1 gramof resin) of no | ess than 500,
preferably no | ess than 600 and in particular no | ess than 620, and havi ng

a nunber av®pPadtayaish &oulTR.)WNEGROLEB19 (Udica).0BAG340 (BhinfNakaiuya Chemical Co.,
3' 000- 70" 00Q4gq P iAg n Wwing an [err]-unsaturated
doubl e bond angagﬁég%'g@éé%ug. %ﬁ@%’%ﬁ%r‘f “of the ethylenically"
unsaturated acid conponent in the carboxyl group-containing resin of the
phot o- pol yppstbgePR o &hiddsti 950 VY= , AR .

phot opol yneri zabl e reés:??ﬂrfia ?&?n'gg'gsérr{%@%@%%@&ﬁpﬁ%&g@ﬁ?rrlégv\?%%@rgmgp béfiﬂlleut e
al kal i ne aqfRastien el saturateday unsatenatad polvbasis geid aahydtide with @ prdduct of thg reaction

[err]-unsat gf a4 %bx??&?#rb&é@én}fgl Gthsthrste ﬁ%n%é?&@gi;céaﬁg%‘?ﬁ %@%ﬁoﬁfﬁgﬁm

retains its_ sol ubi y. es of such resins Scri

8- 339081- A. formed baiwesh @ caghoxyoreumeantaining resinsand nuynsatumted gempound hayingan
produced by 3. suaturit Y %ﬁﬁ,}, ferably 78-88% by wei ght and in
parti cul ar g -85%%§Q%§%$?ﬁ(§f¥n%ﬁe y 8%"@& |y unsaturated acid nononer
and 5-30% by weight, preferably 22-12% by wei ght and in particular 15-20%

and "t her mal oS BEeUEREoF SRR TR ) it bl ol R hinbGeBals Aty

a ther Lral _pdingrterthe énvetliimnarienphdthodymerffhhle,vinyl type bosrydmeys @mg/ot ant argainio gol-
avi ng, , r

ot ecul ar wesriiy PEprestaile Samblbs'd T bAGhALARl St B indbtief dre hyero-

hi gh st abi | xya%syl Spwielesisucte an Al droxysthyl Rerylate; RHhydicxpiiutyl agniaie, etas mdnoraieer

- high stabi ! Hosfasiuy . .
ceryi o aci YRR ChiodR st bl SeRNB Kb, MM ERRMIENS Gy C Holeplerc Lyl
acid, tigliBrogyrae gycel algh Acrvamidesisiah assNgY-dinyethtacpriangidaciNdanetBylpleoiaoyidd, a-
TR e . ' _ y .
ono: byl oxcict AR oS BN el 2 cknaencries
nono- hydr ox§ePalyvalentyaleehols optatayigne oxHe neN ppyens gxisieoadduststijereof such as

et hyl acryl ah@anB&senEtAdIpRBAheE pRAtaE MR hMHérﬁé‘éf?h%‘, 1RChpdrGlyBihyPishdyahtr-

acid dinmer, acr%l ic acid trimer, [err -parbox%/r;o ycaprol act one |
monoacryl at &eaf -?PE?WQXY@&FV&S%WW%'%F’@P%{H% ATYiaies oh gHwiang axide Qrpepy-

B g/eg géggnoméhs oxiak QBEUAE Bf AbSe Pdndls, BicAGcHiateBSiARidyl bifieueh as glycerin dighD

PCT/ EP99/ 0499Y ether, trimethyloipropane triglycidyl ether, triglycidyl isocyanurate, etg.'ilgnd melamine
crotonic acaaYlaiewﬁq/@«tmah_scrﬁﬁiedpoﬁéﬂﬁhbiﬁga&ihd_,aba\'regéd'criﬂata@,iae. 2-ethylacrylic
acid, 3-propylacrylic acid, 3-isopropylacrylic acid, .
[err]-carboxy-pol ycaprol actone nonoacryl ate, [err]-carboxy-poly-

capr ol act on@n OB NI, ¥xahiles R duitabfe brighfic sONEhtard ketohed suth RISt nethyrr €

acrylic aci ' - 5 o - y
y Eétone, cyclohexanone, etc.; aromatic hydrocarbons such as toluene, xylene, tetramethyl-

o=t
-

benzene, etc.; glycol ethers such as methyi cellosolve, ethyl cellosolve, butyl cellosolve, ben-
zyl cellosolve, phenyl cellosolve, methylcarbitol, butylcarbitol, propylene glycol monomethy!
_ether,'dipropylene glycol monomethy! ether, dipropylene glycol monobutyt ether, triethylene
giycol monoethyl ether, etc.; esters such as ethyl acetate, butyl acetate and esterified pro-
“ducts of the above glycol ethers such as cellosolve acetate, butyl cellosolve acetate, carbitol
acetate, buiyi carbitol acetate; alcohols such as ethanol, propanol, n-butanol, n-hexanol, n-
heptanol, n-octanol, ethylene glycol, propylene glycol, etc.; aliphatic hydrocarbons such as
octane, decane, etc.; a petroleum type solvent such as petroleum ether, petroleum naphtha,
-hydrogenated petroleum naphtha, solvent naphtha, etc. and others. The organic solvent is



met hacrylic. acid, crotonic acid, isocrotonic acid, angelic acid, tiglic

acid, 2-ethyl agoydmwggsrci d, 3- propyl acrylic acid, 3-isopropyl angElﬁw@‘%}j
[err] car boxy- pol ycapr ol act one nonoacryl ate, and

[err]-carboxy- polycaprolactone nnnonethacry;ate Thése nononers may be used
either alone or in mxture of two or nore. Suitable copol ynerizable
mononers are acrylic esters, nmethacrylic esters, -vinyl nononmers, styrene

t ype nononers and cycllc ester nononers. SpeC|f|c exanpl es t her eof incl ude
2-hy- dr oxy rised jor dilétingl the resirpsdhthat ibsamba ¢oatedeasiticr yl at e, 2- hydr oxyet hyl
acryl ate, 2- hydroxyethyl nmet hacryl ate, 2-hydroxypropyl acryl ate,

2- hydr oxypro met hacryl ate, ethyl enegl ycol no- nonmet hyl ether acryl ate,

et hyl enegl yc e dﬂyﬁmﬁﬁ?hgq deacribed akavese ysed singly On 35 arfaixiuge of twer mese ohiem.

et her acryl agy suithbi¥! | récmim 51%51996? s Bﬂféﬁ ghRESrBRFdbY 76 150 Y& B weight,

acrylate, gly--- cerol nethacrylate | pent aeryt’hritol pent arretﬁacry ate
di pent aer yt Hasedpn 5@%9&'&?&/‘!"@!9%‘ of gpmparamyMani noet hyl acryl at e,

di met hyl am no-ethyl- nethacryl ate, tetrahydrofurfuryl acrylate, te-
trahydro-furfuryl nmethacrylate, acrylic acid amde, methacrylic acid am de,

. acryl oni t ri I'the dhove desgribod dilvant isi used ie dige thecgompanents obiheymixius s thaj they san
ethyl acryl %@eoa%&%sﬂ%rﬂﬁaﬁ'f‘e? }Shl%Bﬁe d‘%‘%ﬁ(&to&ﬁirﬁér&hﬁle Vi ¥he mr{bﬁféﬂé @6, is to

i sobutyl acrylate, iso nmet hacr 2-‘et hyl hexyl” ‘acryl at e,
et hyl hexyl - r%rtena@ey Ithe ehotamlwerw@ew{n fyéﬁe'bér?éngﬁfﬁ'ﬁﬁ&éﬁe?i e& \éseda%ﬁ" 9|'w%9* dbed
carbitol, nedipasr suppbis t@%lﬁo%réﬂé Qﬂlute [tRe rphoféé@rﬁéillvé%@ﬂ@lyﬁi@ﬂ'ﬁrh&dby the pre-

tetrafurfuryl acrylate, [err]-caprol actone-nodif - traf
net hacryl at &° m%tqaﬂ)lb@rf@@f%'dﬁla lauidstate a&ér‘%’h‘ﬁ"@d ﬁosf%eﬁ)f'fma F‘?Teﬁ?"é depending

i sodecyl n'e'[d?rthé%ﬁwérﬂhged %tékboé?lﬁé )é{rs%rﬂ of @ﬁﬁé{"a m&bﬁﬁy&étﬁh@ whicAW photomask is
acrylate, lauryl nethacrylate, trdecyl a- | at e, ﬂgé:% rretha, | at e

stearyl acryjopacte s‘ﬂ’@hmﬁ CQ?é'f‘ﬁzi'!,‘FW@t %0"!1?@“’1‘ éyi‘tf"‘meegf bagm Wy sm%Pe
be used eithggedal one or in mxtures of two or nore. Suitable thermal

pol ynerization initiators are for exanple, '

2,2' -azobis-(2,4-dinethylvaleroni- trile) (usable tenperature 45-700),

2, 2' - azobi s(pPrefdrabily canpdnent (€) i almahbmet WMo tharetwiladddéde, or methacrylate groups.
2,2' -azobi s(2-nmet hylisobutyronitrile) (usable tenperature 60-95C),
tert-butyl perocto- ate (usable tenperature 75-100C),

1 1' - azobi s(kg/mbaimaimgcbman@wm cfdrﬁ@)mdslaamhgaeﬁcsmgroqperm employed. IThetinay
Lol g B Mo, BE A ool 200 S A SR s coven
gr oup- cont ai dingon reemired mavatueMcacE@*reihmlet wheithegflatingesistanceis torbe liropiovexd,
eoreritied aniihBedargh FiatERd 408 falef TechliBlF e RlCd e o9 Yl faving =
t hrough an datgernumbeabi owthyl gloups onreskdnzeae ring or a cyviGaly/ rI@cis @mployed. A pre-
PCT/ EP99/ 042f§,iﬁ>ed epoxy resin, is a bisphenol S type epoxy resin such as Eﬁézbo produced by Nippon
Kayaku Co., Ltd., EPX-30 produced by ACR Co., Epiculon EXA-1514 produced by Dainippon
Ink & Chemicals Inc., etc.; a bisphenol A type epoxy resin such as Epiculon N-3050, N-7050,
N-8050 produced by Dainippon ink & Chemicals Inc., XAC-5005, GT-7004, 6484T, 6099
produced by Ciba Specialty Chemicals Inc., etc. ; a bisphenol F type epoxy resin such as
YDF-2004, YDF2007 produced by Tohto Kasei Co., etc. ; a diglycidyi phthalate resin such as
Blemmer DGT produced by Nippon Oil and Fats Co., Ltd., etc.; a heterocyclic epoxy resin
such as TEPIC produced by Nissan Chemical Industries, Ltd., Araldite PT810 produced by
Ciba Specialty Chemicals Inc., etc.; a bixylenol type epoxy resin such as YX-4000 produced
by Yuka Shell Co., etc.; a biphenol type epoxy resin such as YL-6056 produced by Yuka
Shell Co., etc.; a tetraglycidyl xylenoylethane resin such as ZX-1 063 produced by Tohto
Kasei Co., etc.; a novolak type epoxy resin such as EPPN-201, EOCN-103, EOCN-1020,
EOCN-1025 and BRRN produced by Nippon Kayaku Co., Ltd., ECN-278, ECN-292 and



ted conpound having an [err]-unsaturated double bond and a epoxy group.
Exanpl es -of Slwb@hb@.;g:orrpounds havi ng an [err]-unsaturated doubl e bond and
an epoxy group, are given below At |east one nenber sel ected FCHERPP4234
group consisting of glycidyl acrylate, glycidyl nethacrylate, conpounds of
the fornula 4, 5, 6, as defined bel ow, is 18sed. [err] I nteger of 1
-10; [J[err] and n" is an integer of 1-3. Anpbng these conpounds,
conpounds having alicyclic epoxy groups are particularly preferr- ed,
because t he GEN:299 proddeed by dsahihCligmica dodustry tGo.wWLidh GYa11h80EECN-1273 and ECN-

These compodai Broriphd by (64 Shecalf ChariFalé FR7. Y0 AR, SBENEORE Wiftlie ,
alnd _mcs}kle it Y@(QN;?(M &/DRN-6at apd (YEPN $02 predudeddcy Bahidy Kasei@o. xﬁm?mmevs ,14:880,
01 owpon nt e, K PRE A KD thodTobd B0 oo K X HARERE % ok 8 el e
mﬁl);agul)fir n:/ep@m resindotc ansplgﬂmob Aaswnhgas EEA03 | ﬁﬁ’Xeﬁqtoes EBFDG-&QM arch EPPIXe8061
Porr )\ Der ] PleoBly RS cABbal ity o RYEBF N 4e}6a et B Daltiogn ok 8.
50I 200I pr efCoeaisals 1@, 1610, archelate fypet epaxyaresds sucto as| EEX#9f9% andER%¢8-30
Tonestar, uplbad by ooty itye K, s, 2085l Y1Epo R 0 OG-0
phot opol ynepfoghesdby Eite Kasei m@tca,s am agislogseun-eitaining apoyoesinsachias ¥H-1462

| ess than 79 d §TP|r16fp‘?§]e %gb %ﬁ@q&%epg@emg%haw -dAYr cﬂlced%?%k&%\‘\gu Co.,

further be a ded 03| ani ¢ solvent’is use
the tinme of e€ars yubbgr-aditiet ep@etresin Sucheas mCIdngﬁéi@amrweeﬁ by Dainippon !nk &

phot osensi t chemlcaR ihcC HBQEA-bI gp%;. t
conpounds (E) Smcﬁﬁ @gcrl beg‘!t Ee rgp)érgg @%ﬁgﬁp%&gg%ga q%%g%g%ﬁ %%:9634

EB9695, EB9EG¥C! Qm@mwbw%@ tYRA\GRRXD reeir 809 @nj RCE-400 produced by Sanyo-
Kokusaku Pulp Co., Ltd., efc.; a silicone-modified epoxy resin such as X-1359 produced by

Asahi Denka Kogyo K.K., etc.; an e-caprolactone—modif_ied epoxy resin such as Plaque G-
402 and G-710 produced by Dicel Chemical’ Indusfﬁes, Ltd., etc. and others. Further,
partially esterified compounds of these epoxy compounds (e.g. esterified by (meth)acrylates)
can be used in combination. '

The suitable amount of component (D) to be used according to the present invention is 10 to
150 parts by weight, preferably 20 to 80-parts by weight, based on 100 parts by weight of
component (A).

Preferably component (D) is a bisphenol A, bisphenol S, bisphenol F or novolak type epoxy
compound.

In some cases it may be advantageous to use sensitizer compounds in combination with the
Comp'ounds of the formula 1, II, 1lf, IV, V and VI. Another object of the invention therefore resi-
des in a composition which additionally to the components (A), (B), (C) and (D) comprises at
least one photosensitizer compound (E}, and/or further additives (F).

. Photopolymerization can also be accelerated by adding further photosensitizer compounds
' (E) which shift or broaden the spectral sensitivity. These are, in particular, aromatic carbonyi
co'mpounds,' for example benzophenone, thioxanthone, anthraquinone and coumarin



WO 00/ 00869,

PCT/ EP99/ 04234v0 00/00869 - 1BCT/EPIIRASY
Kayaku Co.,LTD.), NEOPOL8319 (U-Pica), EA-6340 (Shin Nakanmura Cheni cal -
Ltd.), ACA200M ACA250 (Daicel Industri es,4glt d.). " Preferred is a

conposition, wherein the oligoner or polyner (A) is a resin obtained by the
reaction of a saturated or unsaturated polybasic acid anhydride with a
product of the reaction of an epoxy conpound and an unsat urated

monocar boxy Kpdvativesi e.@3-aeyiogumariag, t3-(sroyimehyiere)thiazolinas. aMRRRYAUNANg, Buk3lso
gr oup- cont aiB&iRg, rﬁ@@dnglné‘aﬁd HIOSIRE Byl 8§lweP BD QW BsmpaLNds Svhith can be used as co-

[err]-unsaturated double bond and an epoxy group. Exanpl es of reactive or
unreact i ve nijatersas desyribgfiabevear e suitabl e in the conpositions accor- ding

to the invepyiRé siitsold BRAMRES ¥ Hich pABIoSensitRéls dgpe nmononers and/or an
organi c sol - vents. Representative exanples of the photopol ynmerizabl e vinyl

type nonomedsThigxantiones,- xyal kyl acryl ates such as 2-hydroxyethyl acrylate,
2- hydr oxybutpploxafthinélt RisoBlopylinidi@RARions, 24hRrotibyarMae, @t daexitickanthohe a2,4-
et hyl ene gl ycol, nethoxytetraethylene glycol, q%?l et hyl ?Q_e col

propy! ene gidigdfithioxanthene, 2 4dimathytjoxantnongs 1-Rp ‘B‘y‘\’ﬁé’ %R)'It '8¥%?t§9ﬂedgfeth°xy°a"
N- et hyl ol agpiithBxERthofd,C - 3-(RethoR)didxydsrbihyil- iR xamAdNaAS 4-butoxycarbonylthioxan-
N, N- di met hyl am noet hyl acryl ate, etc.; E]O|¥V | ent ac Xl tes of polyyal ent
al cohol s or Hangy Behiioxygarganyly/-metbyiniaxaatngn 'dz'cmﬁ%f’@ Eqﬂg?)@aﬁnoggcﬂ-eégoxycar-
hexanﬁdgol , bbh*]lfﬂli‘émdrbﬂ’ﬁdkéﬁtﬁaﬁ@, pembmwoﬂymahoxﬁmeml mue‘;t;_t hFe'thoadylcarbonyl-s-
tris-hydroxyethyl isocyanur- ate, etc.; n cr te, | 0

di acryl ate éﬁﬁ"éﬁ'f"ﬁ'ﬁ"ﬂ . afetl@xmqrgwy?-g;ahggﬁ%}ﬁ?ﬁé@tﬁmgmﬁg}?e 30423@23%%@3’9 elty
these phenolggy)efiofydarishylfas:@mttohe Jh ¥eokyéarBorye 81 snethyl-aem@bhiciinoethyHtigbxan-

cidyl ether, trinethyl ol propane trjqglycidy|l ethe triqlycigdyl .
i so%:/yanur at dhongy ¢ 2-m WM“@Q%W"‘S@%‘/‘%%@%L%/ Ozr(-hﬁ&lykg-éf,&dﬁ%%tgoxybenzyl)-th|o-
]gor res p?ng: rs@nihené,rmmahxlmmo?wwnatoﬁsnth@tec 2-metﬁ!ﬂ-6—dnerpﬁbli7mml dtt?malmoxamaom,e@al-
or suita rganic solvents are ones .such as .e -
cycl ohexano ﬁ’@&"%@g‘hf’"e&gé fé‘fﬁ"&o’ﬁw&% &P@&'ﬁ?’?ﬂ@ﬂ”ﬁ? ‘{‘&?-(%[Bﬁ’gm"%/?y I {gﬁiﬂ F3-tetra-
te}t Iramelt hyl %&aﬂ?mylpthli@c‘aﬂtlhbng-ks)dsmbarbb)fmrdei lstkpherancymmx' alyth?mal I6€e§M>Tyearbeny13ﬂ-
cel | osol ve, cel | psol ve, hen- z sql.2 nyl,, . .
et byt car bi Do TRaPRe ofeBRissenEE MRS b B Earbonyt
'([ji pr ?Ey: ene a@ioycn?lyetwlmt hyc?:n ﬁt}érer 2-hsy'dmxsoﬁy(?amﬁngtrwﬁﬁrbxwrﬁm?xmth?t-?ﬂhxy)-
rie ene e ether, .etc.. esters such as e acet at e,
buty1 | acet atENAREmdBA HrbineRifih oniBhée; Y
2. Benzophenones

benzophenone, 4-phenyl benzophenone, 4-methoxy benzophenone, 4,4'-dimethoxy benzo-
phenone, 4,4'-dimethyl benzophenone, 4,4’-dichlorobenzophenone 4,4'-dimethylaminoben-
zophenone, 4,4'-diethylaminobenzophenone, 4-rhethyl benzophenone, 2,4,6-trimethylben-
zophenone, 4-(4-methylthiophenyl)-benzophenone, 3,3’-dimethyl-4-methoxy benzophenone,
methyl-2-benzoylbenzoate, 4-_(z-hydroxyethylthio)-benzophenone, 4-(4-tolylthio)-
benzophenone, 4-benzoyI-N,N,N-t_rimethylbenzénemethanaminium chloride, 2-hydroxy-3-(4-

benzoylphenoxy)-N,N,N-trimethyl-1-propanaminium chloride monohydrate, 4-(13-acryloyl-
1,4,7,10,13-pentaoxatridecyl)-benzophenone, 4-benzoyl-N,N-dimethyl-N-[2-(1-0x0-2-propen-
yl)oxylethyl-benzenemethanaminium chloride;

3. Coumarins |

Coumarin 1, Coumarin 6, Cou:marin' 7, Coumarin 337, Coumarin 500, 3-benzoyl coumarin, 3-
benzoyl-7-methoxycoumarin,  3-benzoyl-5,7-di(propoxy)-coumarin, 3-benzoyl-6,8-dichloro-
coumarin, 3-benzoyl-6-chloro-coumarin, 3,3'-carbonyl-bis[5,7-di(propoxy)-coumarin], 3,3'-
carbonyl-bis(7-methoxycoumarin), 3,3’-carbonyl-bis(?-diethylamino-éoumar_in), 3-isobutyro-
ylcoumarin, 3-benzoyi-5,7-dimethoxy-coumarin, 3-benzoyl-5,7-diethoxy-coumarin, 3-benzoyl-



ducts of the above glycol ethers such as cellosol ve acetate, butyl

cel | osol ve acay@pgeesgsrr bi tol acetate, butyl carbitol acetate; alcohols 'such
as ethanol, propanol, n-butanol, n-hexanol, n- heptanol, n- oct BHEP99/04234

et hyl ene gl ycol, propylene glycol, etc.; %QI phatic hydrocarbons such as

oct ane, decane, etc.; a petroleumtype sé6lVént such as petrol eum et her,
petrol eum napht ha, hydrogenat ed petrol eum napht ha, sol vent naphtha, etc.
and others. The organic solvent is WO 00/ 00869

PCT/ EP99/ 04 83F4dibutoxy-coumarin, 3-benzoyl-5,7-di(methoxyethoxy)-coumarin, - 1¥benzoyisi#+di{allyl-
diluting th Siql

descri bed agw?g@gﬁﬁségﬁzdﬁTﬁﬁﬁbtﬁﬁarﬁﬂgéﬁqﬂ?a%ﬂ % l%éng 0 I;h&etﬂgrg@ﬁ@%&frﬁéaﬂ’ 63’the ‘
sui t abl e anisghutytoyl-7-d mtmlarmnmmnx s b 7-dirnethaxy-Jlesaphttiolyl)-ctOmarin, 150 5,7-
parts by we b end_ T ove
descri bed d|kj en?&%:ﬁ%s? ch?;ﬂ? -g&f?ﬁ%rﬁ\ g\éﬁ%&i&tgﬁgﬁgé&gﬁ RE ‘ng;t ‘rjnﬂe {?rm emqs'g%f%p(}

t hey can beYleermasin, édéwcyqnobmhéﬂ-glmepwmcoumana, phot opol yneri zabl e vi nyl

type nononej 4. GoihvicSe)tRiaSdiieadt hen the phot opol yneri zability. Further,

i f an organMTs—l C solve di luent, the diluent supports to dissolve
and dilute Bmeﬂwirethsgmmmylenwﬁﬂaphtymbrazom r3togthyl2benzoylimathylene-beraathize

coated in a|IJEUéd lugte and nypp r forma film Therefore,

dependi ng of ™" [feRPePeEY e 5 "Eﬁfh @'ﬂ B8h of either a contact

systemin Wi ofefc uhds contacted with the coating filmor a
non-cont act system (e. aser beamwiting) may be used. Pr ef er abl '
conmponent (&§etoRh eao'ﬂﬁar%'ﬁﬁﬁhowalcﬂw%‘?@"f’héwh?W% eagne. Sengk Praceiynaghinale-

groups. Aﬁetilﬁémwéwyaa stmra@mahm(al@é S-BIONGHES df&éﬁtd&b%ﬁéyxaﬂﬁmsz%te
enpl oyed. There nay be used a solid.or 'l qui d known epoxy. conpound, and '

said epoxy e'éwp%hﬂammota@w"%s&xcbmmwm r A QW%W@@PE‘MZA’N%@)“MPS |
exanpl e, gg:ht he Bl (ﬂtduﬂ&hﬁﬁﬁaln%t@ﬂﬁ)ﬁldbﬁee)-lﬂdé?\el i@ r&v%dg d}mle{hglé'nﬁrécgp%ﬁgw ng

resin is us and wh resistanceé 1s required

a large nunbdan-5iyi- prepenaneg rdopenyiiophthalimidee N*mﬁ@ylo'i 5-&'(@%#@@%%3"#‘“@&3 Ns.

enpl oyed. Angf@rsg_@;(éﬁgtm%aq,ﬁ,ﬁen I s a bi sphenol S'type epoxy resin such

as BPS-200 produced by N p e
Component (E) is sultably used in an amount from 0.015 to 60 parts by weight, preferably
0.03 to 30 parts by wetght based on 100 parts by wetght of component (A)

ln'addition to the photoinitiator and/or the sensitizer compound the photopolymerizable mix-
tures may mclude various addmves (F).

Examples of these are thermal mhnbltors, which are intended to prevent premature po-
Iymenzatlon examples being hydroqumone hydroqulnone derivatives, p-methoxyphenol, -
naphthol or sterically hindered phenols, such as 2,6-di-tert-butyl-p-cresol. in order to increase
the stability on s_’idrag_e in the dark it is possible, for example, to use copper compounds, such
as copper naphf_hénate, stearate or octoate, 'ph'osphorus compounds, for example
triphehylphosphine_, tributylphosphine, triethyl ph0sphite, tripheny! phosphite or tribenzyl
phosphite, q'uaternary' ammonium compdunds, for example tetramethylammonium chloride or
trimethylbenzylammonium chloride, or hydroxylamine derivatives, for example N-
diethylhydroxylamine. To exclude atmospheric oxygen during the polymerization it is possible
to add paraffin or similar wax-like_ substances which, 'béing of inadequate solubility in the
polymer, migrate to the 'surfa'ce' in the begihning of polymerization and form a transparent
surface layer which prevents the 'ingress' of air. It is also possible to apply an oxygen-imper-
meable layer. Light stabilizers which can be ad‘ded in a small quantity are UV absorbers, for



Kayaku Co.,. Ltd., EPX-30 produced by ACR Co., Epicul on EXA-1514 produced by
Dai ni ppon I'nkwi dwessscal s I nc., etc.; a bisphenol A type epoxypé Cﬁﬂ,ﬁmﬁ h
as Epi cul on N-3050, N- 7050, N- 9050 produced by Dai ni ppon I nk & Chemcals
Inc., XAC-5005, GT-7004, 6484T, 6099 pr Og#ﬁ?d by Ciba Specialty Chem cal s
Inc., etc. ; a bisphenol F type epoxy res such as YDF-2004, YDF2007
produced by Tohto Kasei Co., etc. ; a diglycidyl phthal ate resi n such as

Bl emmer DGT produced by Nippon G| and Fats Co., Ltd., etc.; a heterocyclic
epoxy resi nexamMe thosgppihe hyduxyphanylbgnzqtriazale, bydrexuphEnyihenzontiesane, oxalamide

f\;SLd;;gxiTgigdgé)@ﬁHﬁﬁﬂsmﬁﬂmémgﬁgrﬁ ﬁ&]‘ﬁ@d&ﬁ b%htéé%ﬁ mdaﬁHGallly G i hi&fbl%@m

uka
bi phenol t ypih epwithout sierieally hindeeed aﬂl_m@)@'@l-;sgoduced by Yuka Shel | Co. , etc.;
a tetraglyc I 063 produced by Tohto
Kasei Co. . Eg%’;"é%bﬁg% ﬁ%@ﬁ%@fh@gpﬁﬁéﬁﬁéas EPPN- 201, EOCN- 103,
EOCN- 1020, E@=2-hpdrexyphanviibenzotiazelesder axammle s 3rhydipsich -masthylpherylbenzon. 278,
ECN- 292 d . (5 tert. o) " .
e/ EP99?84‘2“§ZOI9 2-(3 th&‘i BESED-hydroxyphenyl)benzotriazole, 2-(5 tert-but 8yI 2 hydro xyp2h9e9
pr oduced bynsdBJ&ﬁzotW@Iﬂ e~ -hyasuy 151, 68.3 -tet@methyl@whﬂfmyl)mqme%@ Lede
1299 produc C ﬁg:%h m,’;‘g@w
YDCN- 702, Y%%N— 04, H@Wﬁé@léﬁg@%ﬂb@r&zﬁl@ & l(,l?ée tgﬁ@lhtyd Kasel .
Epi cul on- 67Bheny)dsehlorgbenzstriagple ﬁ)(serﬁep-wtv'%-tqsw@eMc?eﬂlywxmenvlmnotﬂzme@
Chem cal s | , héh-
EPX- 8001, EPX- d@k; 4E°C?0))((? @Qg%ﬁzﬁ%@z@@%@ﬁﬁ%&%@g@ wawﬁ&heé??n‘?\ﬁg%tﬁs
| ndust ry Coazole:%(3.5"tis-torg-gimathdzmzy) adwu@myelyermwwmiwolea Knigtuce 2 (@ated-

o tuce by PSR SRR i B0 BT

as YDG 414 E‘MWEWOMWMNA%VII mvdroavmeﬂy%rﬁ-dilwwhangoﬁ;amle.cﬂatﬁiértem-mgyl-
1orL-931

and YL 633 2 e ity @pSryibicghbhly itk otithedbiide S or by X 20T

such as Epi gmr@w-ﬁ‘@nmuowcarumhsﬂ)phEml)rbq@sfotnazm z%Saeeu’btﬁﬂ+%-thfoxy-5’-(2-

EPX- 84- 2

di cycl opeﬁ? gdlﬁeﬁyeégﬁk%‘e r@@mg%@e%@igmr'%? %Gc %- C -ejla@ﬁéy!ogﬂ)ca?ogg}-

Sanyo- Koku§'E§]Mﬂr2'ﬁ*wdﬁ”@9henyl)b®20ff@?®e- 2- @@oﬁewbhéwﬁmyﬁu-mtmmpyn-es. n such
as X-1359 pbé}%ﬁ%@olg)’arﬁﬁf’-tﬁ -t&)ﬁﬁh? éﬁ‘ﬂgd' L xy<5 2-:s8(§c§rloxy%9rbonylethgl)phenylgfr%zloé

[err]-caprol act one- suc

produced by!riezelg;2 @:Héﬂ‘hﬂaﬂeh'ﬂﬁ'&b Bitetrametylbuiyl)6- be&'ﬁ@‘”@f-‘ﬂ@rﬂ -phegell; fraps-
part i al |y caitBnidaliatip@aReNas-16t bli)es o HRANKGATIIENA 4 ddrogSheRyiE | od by

(et h)acryl at es} can he used'in co
benzotriazole with polyethylene giycol 300; [R CHzCHz‘COO(CHz)s}z where R = 3'-tert-
butyl-4’-hydroxy-5'-2H-benzotriazol-2-yl-phenyl.
2. 2-Hydroxybenzophenones, for example the 4-hydroxy-, 4-methoxy-, 4-octoxy- 4-decyloxy-

, 4-dodecyloxy-, 4-benzyloxy-, 4,2',4'-trihydroxy- and 2'-hydroxy-4,4'-dimethoxy derivative.

3. Esters of substituted or unsubstituted benzoicacids, for example 4-tert-butylphenyl
salicylate, phenyl salicylate, octylpheny! salicylate, dibenzoylresorcinol, bis(4-tert-
butylbenzoyl)resorcinol, benzoylresorcinol, 2,4-di-tert-butylphenyl 3,5-di-tert-butyl-4-
hydroxybenzoate, hexadecyl 3,5-di—fert-butyl-4-hydroxybenzoate, octadecyl 3,5-di-tert-butyl-
4-hydroxybenzoate, and 2-methyl-4,6-di-tert-butylpheny! 3,5-di-tert-butyl-4-hydroxybenzoate.
4. Acrylates, for example isooctyl or ethyl a-cyano-B,3-diphenyl acrylate, methyl a-carbo-
methoxycinnamate, butyl or methyl a-cyano--methyl-p-methoxycinnamate, methyl o-car-

boxymethoxy-p-methoxycmnamate and N- (B-carbomethoxy—B—cyanovmyl) 2-methylindoline.
5. Sterically hindered amines, for example bls-(2 2,6 6-tetramethylp|pendyl) sebacate, bis-
(2,2,6,6-tetramethylpiperidyl) succinate, bis-(1 ,2,2,6,6-pentamethylp|pendyl) sebacate, bis-



The suitabl e amount of conmponent (D) to be used according to the present

invention is Wbbgood&0 parts by weight, preferably 20 to 80 par b T
wei ght, based on 100 parts by wei ght of conponent (A). Pre]ﬁ’é%r}oq%{o‘”"

conponent (D) is a bisphenol A, bisphenol S, bisphenol F or novol ak type
epoxy conpound. In sone cases it may be a6 ant ageous to use sensitizer
conpounds in conbination with the conpounds of the forrmula I, I, LI, IV,
V and VI. Another object of the invention therefore resi- des in a

conposi t i on(v#i2.616-pantirnétbyipiperdyt) m-huty-3cdigentbutyb4-hiroxytienzyihalpnate cémgien-
2dd i ves. (170 BRaBNS IONRRSERYA.2 € Rre BRI drxypBRIRE and ARG aci.
furt her photanclensstion peaducinf ol rhis-(2,ZP.6vteirametbyli4-piperidylhexaceethylerediansioe r al
i i Vi t Ygnqh in | 5 i ¢ : '
sensi tivi yancfp %F‘e?ﬁocylﬁmpfé,é)-ﬁfchlb&%% sttﬁéﬂﬁéﬁﬁ%‘?@é,ﬁg&)é%%%@ﬁbw&ﬁm) “ﬂ%

exanpl e benzophenonge, oxant hone,” ‘ant hraqui eran

00/ 00869 Iotriacetate, tetrakis-(2,2,6,6-tetramethyl-4-piperidyl)-1,2,3,4-butane tetraoate, 1,1’-(1,2-

PCT/ EP99/ 04, s his(3 2 & B minarazi I N et e )
der i vat i v .'>b-io?.‘%%i[Sctgﬁﬁz'fﬁ“x'semeﬁ'ze"@-|%W'ezﬁ%?'Pﬁfta%é%rwg'gﬁf'%geﬁghor
qui none, busteaylowy-22-H. Grietramethyipipatidinarbis-¢1.9.216: xpemameijnipiperidyl\@:nbutyb 242
conpounds | 1~k St 4 Al 5 ! ' 1 0 1t her
Sui L abl & eiﬁvn?ﬂ’%‘ﬁ%?“%ﬁt"% RbenE Raiohdlo 3 fLoehy 750, SERak e S Ezachito

Thi oxant horld.5ldecaresdAdigne, Eusd;zmwmw,z.@emmmmwuv Reasate, bis-(1-octyloxy-
2- dodecy! t @,Q,é%i?&rﬂ_@thy%ip@ﬁdﬂ) SicBikbib NedmeaReReR Broddettt W,Wﬂ?,é,@b%@éﬂ hone,
1 - met hoxycar bonyl t hi oxant hone, 2-ethoxycar- bonylt hi oxant hone,” =

3- (2- et hox’?@?‘h‘c&?‘@ﬁfﬁqyah%afnthwdﬁmmd 4merR &btstishiareidx iazing reane,

3- but oxy carfpgition fsro@Ich sl 2-BhiGrRea8-B0M@sh-bitylamiR1R2 8 6°BtrahethibREAGDRE 8 -trid-
- et hoxycar - _bon%/dl 3- chl or ot hi oxant hone

1- et hoxycar iia'bﬁ’\@miﬁ‘i)ﬁ%)f'rﬁﬂm?é‘?‘hqﬂeeP?RQ@?%HOBW“CBQf 2-chioro-4,6-cli-(4-n-
11 e SR SRS s s s
" 6 hoxy car SR BECHTETIORRA L b GROPPAL APTLTeAoRp (A AR sbansif-dione, 3
g- TTE:E Ey: - g-dﬂfﬁ?l-g9(2%@Miﬂdﬁ@%{ﬁﬁhdﬂﬁ}yrrolgdri]ne-zs-dione and 3-dodecyl-1-(1,2,2,6,6-
- net hyl - 6- - oxybenzyl ).- - _xant hone, '
2- nor phol i 'W*@E%’BWS%‘?@@?%’,J@D?% 8- nor phol i nomet hyl t hi oxant hone,
‘N-al - |yl t 8. Osalaiidyse fod efartlple a{ddistiyiosifoxanilide, 2,2'-diethoxyoxanilide, 2,2'-dioctyloxy-

N-octyl thi nggpuri_-peo -edt)ﬁb)?a-nﬂljdg,aé,B'Qci%orgegﬁéxy%,é‘.(]ii’-telgf-bugil_lo:;’c_-a}:iﬁéer, aiethoxy-Z'-eihyl-ox-
anilide, N,N'-bis-(3-dimethylaminopropyl)oxalamide, 2-ethoxy-5-tert-bu_tyl-2‘-ethy|oxanilide

and its mixture with 2-ethoxy-2'-ethyl-5,4"-di-tert-butyloxanilide, mixtures of o- and p-methoxy-
and of o- and p-ethoxy-disubstituted oxanalides.
7. 2-(2-Hydroxyphenyl)-1,3.5-triazines, for example 2,4,6-tris(2-hydroxy-4-octy|_oxyphenyl)-
1,3,5-triazine, 2-(2-hydroxy-4-octyloxyphenyl')-4,6-bis-(2,4-dimethylphenyl)-1_ ,3,5-triazine, 2-
(2,4-dihydroxyphenyl)—4,6-bis(2,4-di_methylphenyl)-;].,s,5-triazine, 2,4-bis(2-hydroxy-4-propyl-
oxy-phenyl)-6-(2,4-dimethylphenyl)-1 ,3;5-triazine, 2§(2-.hydro'xy-_4-octy|o'xyphenyl)-4,6-bis(4-
methylphenyl)-1,3,5-triazine, 2—(2-hydroxy-4-dodecyloxyph_ényl)-4,6-bis(2,4-dimethylpheny!)-
1,3,5-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-butyloxy-propyloxy)phenyi}-4,6-bis(2,4-
dimethylphenyl)-1,3,5-triazine, 2—[2—hydroxy-4-(2-hydroxy-3-octyloxy-propyloxy)phenyl]-4,6-
bis(2,4-dimethylphenyl)-1,3,5-triazine, 2- 4_-dodecy_|/tridecyl_-ox'y-(z-hydroxypropyl)oxy-2-hy-

~ droxy-phenyl]-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine. _
8. Phosphites and ghosghdniteé, for example tripheny! phosphite, diphenyl alky! phosphites,
phenyl dialky! phosphites, tris(n_onylphenyl') phosphite, trilauryl phosphite, trioctadecyl phos-
phite, distearyl pentaerythrityl diphosphite, tris-(2,4-di—tert-butylphényl) 'phos'phite, diisodecyl
pentaerythrityl diphosphite, bis-(2,4-di-tert-butylphenyi) pentaerythri'tyl'diphosphite, bis-(2,6-



met hyl but yl ) -t hi oxant hone- 3, 4- di car boxi m de, 1-phenoxyt hi oxant hone,
6- et hoxycar bow edeosepet hoxyt hi oxant hone, PCT/EP99/04234
6- et hoxycar bonyl - 2- nethylthloxanthone thloxanthone 2- carboxyllc acid
poI yet hyl enegl ycol ester, '

2- hydr oxy- 3- (3, 4-di net hyI 9- 0x0- 9H-t hi oxant hon- 2-y| oxy) - N, N Ntrinethyl-
- propanam ni um chl ori de; 2. Benzoohenones benzophenone, 4-phenyl

2" G ot ngHieRy E‘@BE%QM&%%%ES&%EW At rekasecyiowy pBMEeRy di-
4, 4" - di met hyhcsphits ma&eaowﬁs nfétrﬁﬂpl’dhﬁ) PetaeryneiyEdipiasphine iis-(24, 64i-tort- -

Dy eago o CERGrHaL oA sl PReSRA Y2 S Bbne,

met hyl - 2- bepgy h&%mrmphenyleﬁe dighduprbaite/ BLisyoctyiixg:2.418 10 a¢thpteatrtsutyl-12H-di-
4-(4-tolylthio enz

4- benzoyi - No&@ (9l 1&815’%"5@'???8“% Bfivara-2 S CteirateriRutybl g mgthyldibenzold.al
geg i Sy: ghlenmeld-bk B&ﬁl’fobiiiiﬁt mw)((z &dr-tggém@mgﬁggpmwgggetﬂﬁ phosphitg dnd bis(2,4- (1
4- ben)z/oy?/ Ngﬁle@ 'g?“e“i‘ﬁ'ﬁf“%ge#'éf % open- P

yl ) oxy] et hyI benzenenet hanam ni um chI ori de 3. Coumarins Coumarin 1,
Coumarin 6, marin 7, Couna r|n 500, 3-benzo cou 3-
benzoy! - nﬁi(‘:‘ﬁ?ﬁfé‘fli}m%ﬁ knpwnain B’é%?’gway e(’pﬁsofr%“we%‘ @?raﬁﬁygﬁf SRaBle st
3- benzoyl 6tl& dow hhﬁb%rsp&dhé&ibh mrorﬁetbsnmbnﬁ'spéﬂtﬁnammg) agents,flow control agents
3,3 -car bon %(propoxy) coumarin], 3,3

car bonyl - umari n)

3,3 -car bonyl b| s(7 d| et hyl am no-coumarin), 3-i sobutyr o- yl coumarin,
3-benzoyl -5, 7- di me

3- benzoyl - In the pho os\%)\(%tfy)egﬁ%rg@semng’ rebS|en coOrXposﬁion o(?t prg)s(é/ﬁt(f%'ﬂ%rﬂ 'for improving
PCT/ EP99/ 042Mastensttcs such as adhesion property, hardness, etc., if necessar® @here may be used
5, 7-di but ox I enz e "

S benzoyl - 55 TRGANY ler SutyRé R sindia Bl so B b by Sherots poveer
3- benzoyl - 7paltmemlatyelsmunmomdermmqnph®s smsa:,tiabyclaylma?gng'sim¢a]bmate1@a@umcarb0- :
5, 7- di met ho}ﬁ%tje_ alwrhr{?tﬂ'ﬂ %}(@@&Lmﬁ\%mﬂp@&gde rﬁrc%t?owde c The ratxon of the filler in the .

di met hoxy- 3 coumari n €enzo enzo
7- di et hyl anfcmmutatlom isefdo 691 Yowmweight, preferably 510 40 % by welght of the photosensitive

3-(4- cyanob counarin; 4. 3-(aroyl nethylene)-thiazoli nes
3- et hyl - n@é&%ﬁr@ %s'ﬂenebPQ - napht hot hi azol | ne,

3- et hyl - 2 benzoylnethylene benzot hi a- zoli ne,

3-et hyl - 2- pegu Gy | b vy '&?ér%ﬁ{aﬁl]berl%@t}tkn&kn hfi‘&lgvésrk%ch As a ko dofdrigadents,

conpounds acet oph€none,  3- oxyacet ophenone, | acet ophenone,

benzil, 2-aed: Vhitajseyniae Blueththalonmmer@ta@ah?@éo \);"qm Grystat \ﬁ'&lﬁt riégnéum oxide,
9- | uor enongamdhd BRZIL HAPRhARRe bisgRRone, 2, 5-

The composition optionally additionally comprises as component (F) epoxy curing promoters
such as, for example, an amine compound, an imidazole compound, a carboxylic acid, a
phenol, a quaternary ammonium salt, or a methylol group-containing compound. The amount
of said curing agent to be used is in the.range of 0 to 10 % by weight, preferably 0.05 to 5 %
by weight, of the photosensitive thermosetting resin composition.

‘Accordingly, subject of the invention are compositions as described above, comprising fur-
ther additives (F), which are selected from the group consisting of inorganic fillers, colour-
ants, epoxy curing agents, thermal polymerization inhibitors, thickeners, antifoaming agents
and leveling agents, in particular inorganic fillers. -



bi s(4-di et hyl am nobenzyl i dene) cycl opent anone,

a- ( par a- di net ko éomogg@benzyl i dene) ket ones such as

2- (4-di nmet hyl am no- benzyl i dene) -i ndan- 1- one or

3- (4-di met hyl am no- phenyl )-1- indan-5-yl openone,
3- phenyl t hi opht hal i mi de, N-net hyl -3, 5-di (géhyl thi 0) - phthal i m de, N

nmet hyl - 3, 5-di (et hyl t hi o) - pht hal i m de; Conponent (E) is suitably used in
an amount from 0.015 to 60 parts by weight, preferably 0.03 to 30 parts by
wei ght, based on 100 parts by wei ght of conponent (A). In addition to the

PCT/EP99/04234 ‘

- phot oi ni ti ay@lcadislaly thfaﬁﬁuo&%g@h{ehiﬁfo?éf@@ég% tgg‘adghé}hﬂgé"%%ﬁérﬁﬂgltﬁetﬁéﬁ&

tures may I ncl ude vari o trves ese are

i nhi bi t or s, lafines N-methyldiethanglaming pdimethylantinabenzaeate op Michigracketona. i The, action
exanpl es bebmf wﬁ&ﬂ&mﬁ&ﬁeﬁﬁea 3@%@% n&’?Pf ¥ mavﬁ%etoneér%i Y8 Mnone
[err]- naphthol _or sterica red eno suc

2, 6- di - t er t tyBet Examples @fsamme$ Wwhighdean he)uwtweawet\ rasavangery aeysubstityiedrM e
in the dar kyihjkylhSiin2s 3k bdrg déseﬁbﬂﬁmnﬁbesssia% U%&%@@I&rﬁ&@@&ﬂﬂ?()éﬁﬁ@ a%s

copper naphthenate, stearate or octoate, or us conpounds r exanp

tri phenyl phigsigRpmeare thiolsy thjogihers prisvitides; PP‘@%HH’?F*%h%ﬁ'ﬁh @sphine; exidas,or Ph°S°
phosphi t e Opnikdd, RS EYEHRAOTIR HixhRpled HAEP 4581 ¥3, GRTGE RYS03BRRHA AP KoR4i Hei 6-
exanpl e tetranet hyl anmoni um chl ori de or trimethyl benzyl ammoni um chi ori de,
or hydroxyl $8808e derivatives, for exanple N diethyl hydroxyl ani ne. To

excl ude atnospheric oxygen during t he pol ynerization it I's possible to add
paraffin or sim|ar wax-like substances which, being | nadequat e

sol ubi 1ity Ris funeernossiplerto ad ghaip drapsfet agents whigh are W#W%ébm?rﬁrh@ the com-
pol yneri zat paafiodd dccfoﬂinﬁ? @ thé MVERMDNEBkanipléd &6 OndréatinsBhilesing\bRAZGthib AR,

I ngress of air. al so p055|ble to apply an oxygen-inper- neabl e |ayer.
Li ght stabilizers which can be added in a snmall quantity are UV absorbers,

for TRYRBG PRSEe8s can be assisted by, in particular, compositions which are pigmented (for
PCT/ EP99/ 04234

exanpl e th O%)@nme ‘E’Wb"‘ﬁ?‘ﬂ?‘o‘i&?)%‘f?énm%%ﬁ%w quﬁgjg gomponent which under tjﬁermal condi-
hydr oxy phendns bensdreaadiogls, fox sxanplélanazo fwnhpﬁmmh)ds 32'¥3209lsl4ﬁaeﬂwﬂﬁ2 4-

Th di vid I

ster cal 1y AmelebRRIHL S esne diaes silfpe pepf-adite BO2 plishibereoli 11

st abi | i zer sstarice alhydfopePoxideyatpexoxybarbunaté dovetamptezsbutyl hydropesoxide! as described

2-(2'-hyd )b -t I

2- ES 5y (rjﬁé%le’g{"pgee'%'%ﬂ %{}’%ﬁéda oigpzjﬁenylrl)géﬁzgt riazol e,

2- (5 -tert but yl - -hydro xyphe- nyl)benzotri azpl e, _

g g :2), - gyd(rjomé Bdrmpositidns actoldild BRS E}%R&&%AJ’&%&W&%%%‘R’iér'aﬁaﬂbee(a_a photore-
ducable dye, e.g., xanthene-, benzoxanthene-, benzothioxanthene, thiazine-, pyronine-, por-

phyrine- or acridine dyes, and/or trihalogenmethyl compounds which can be cleaved by irra-

diation. Similar compositions are for example described in EP 445624.

Further customary additives (F), depending on the intended use, are optical brighteners, wet-
ting agents or levelling assistants. :

In order to cure thick and pigmented coatings it is appropriate to add glass microspheres or
pulverized glass fibres, as described for example in US 5013768.

The choice of additive(s) (F) is made depending on the field of application and on properties
required for this field. The additives described above are customary in the art and according-
ly are added in amounts which are usual in the respective application.



tert-butyl-2'-hydroxyphenyl)-5-chl orobenzotri azol e,
2-(3' -tert- bumomoos‘wdroxy 5' - et hyl - phenyl ) -5-chl or obenzot rp@pgi:gmu“

2- (3" -sec-butyl-5-tert-butyl -2 hydroxyphenyl)benzotrlzoIe 2-
(2' - hydroxy-4' -octoxyphenyl)benzotrlazole2 :
2-(3,5 -di-tert-anyl -2 -hydroxyphenyl)benzotrl- azol e,

2-(3",5 -bis-([err]-dimethyl benzyl)-2'-hydroxyphenyl)-benzotri azol e,
mxture of 2-(3 -tert-

but yl - 2' - hykirepgipinseases itypay beof advaniagn to wsa mixigas of v o mare ot HesP-ArYPime

2-(3' - t ert- H%thﬁhméors It is of course also possible to use mixtures with known photommators (B1),
[ 2- (2- et hyl - hexyl - oxy) car bonyl et hyl'] - 2' - hydr oxyphen Ie) 5- chl or obenzat rj azol
e, 2-(3'-t elof -example. mixtures with camphor quinone, benZophendng, benzophenone derivatives,

g' ( gyd{ oy ﬁ&&e%&%&ﬁaﬁml SriddiveBN R ¥xampreCithpdrelaRiBhikyiqsHehfl. ketones
hydr oxy-5' - ¢r22 %yﬂrbxp@-uwtﬂwmmhenylwrc)mnenq,Ic)alkxmyamt@pmomﬁ, o-hydroxy- or a-amino-
(Z)CE 3 | ;);)e/g;rg%%/n %/ dr Oﬁjlmjagyﬁégpqqz%lbp énethyl- -morpholinoethane, (4-morpholinoben-
2- (3" - tert - po)yi-bénzyl Rdinbtioidng hbﬁmpérw(yl)-amybna-}doxolanes benzoin alkyl ethers and

2 (% dodeciv el ARt br A ey Prervighmuslic, sters a0 dafyaives thereo, o

2- (3 -ltert imetiyy Iph@hyiglyekatix \estets, - radnaaeglopliosphing caddesn eleet (2)4,6-prinesttyiteeaay)di-
triazole
4.4-tri-

2,2 - et hyl BRRAYIPEPSPNIng 10%des pispoviphasling u PSS 6 PISHE SIPPO0r oS oY ittt
trans- est emefhyl:péntyl)phpsmﬂw:dsxldn‘ bis(2,4,6- trumethylbenzoyl) phenylphosphine oxnde bis(2,4,6-

2-[3' -tert- carbon e dro
benzotriazo @%‘W%"ﬁé‘f%lﬁ{h Ef"eyé(%’ %%‘e) [ R— )&ﬁ%p@ﬂé%dﬂ"f V\/r?é'rd &SR
= 3'-tert- fenbyénidih-doyghoanys, Enr-tﬁérhobemmobrg améd:ycﬂspphtapieeinbls(ZZG difluoro-3-pyrryi-

2- FNdroxybenﬁgﬁgﬁ @ ﬁ for exanple the 4-hydroxy-, 4-nethoxy-, 4-octoxy-,
4 decyl oxy- 8 9 Oxy-, 4-benzyloxy-, 4,2',4' -trihydroxy- and
- hydr oxy- Where tﬂlemaadsrtmxynmhd'rdtmatiatoes arg emloyed i hybrid spsfeins uuselmay be made, in

unsubst | tut g@?r@cﬁ'ﬁ&? 'tl‘f?a(fllegsradlfz rsﬁ'ﬁl cy% ?f4 'cétg{ng ﬁH&tﬁinﬂﬁﬁﬂé’ | o8 ﬂaﬁﬁiléaz roxide,

phenyl salic pheny resorci no
but yl benzoy qumlde,l mh asm:ww perexidiedbthet suitable- pﬁrom@q arg eperifiedriy U Patent

3,5-di-terty t j
3t di-tert. ng‘é éTuh Y } dg?&égﬁ??&? &org@f{?&éﬁ@@‘ﬁ?ﬁh& phosphonium- or lofomum salts as
4- hydroxybedembed fmiﬁuamplm HﬁIPaderBAQS‘J&eérGOIWDNBpH@r@ﬂ to column 9, line 10 or cy-

iyl o cyadebptpafol PR £ Py shus J6F e oo R AR BRI G eSpe®”

butyl or rretdd;dnyt)wmﬁl@nbeiaﬂamrbpmﬁphaﬂe psnnélhaswnmamﬁbmc avit legtersa-asaare, for

boxymet hoxy Lan d
N-([err]- caﬁg%ﬁ@?ﬁgﬁg aﬁ%@%ﬁgw nyl)-2-nmet hyl i ndol i ne. 5. Stericall y
hi nder ed aniSobjsct df thre ipvemtiph thelpefere(dlsals @ oﬁmpesmrzmmmgdsmgmid' tidpally at ddastonee,

bis- (2,2,6 ylplperldyl) succi nat e,

bi's- (1, 2, 2, 89%‘53'@%?’% hyl pi peri dyl) sebacate, bis- WO 00/ 00869
PCT/ EP99/ 04234 -22 -

(1, 2, 2, 6 6- ) e y))

A but yi -3, 51 1 PRABIRElSR (BUEBkls added n.an amount of 0,015 to 6 parts by welght, preferat

of 1 hydr oiw%t)ihyll S(EQaQtS@yGNQI@‘ttrbased onI10Qphly$lbsowylphbérq0mmee%tr(ﬁ) succi ni ¢
aci d, Conde':fg@%érg&tnﬁ’r@g"kc'i%%e Fum ofe ?lll &)hPSolg] nitiators acﬁiefielf mixtures of ini Ciators are

N, N -bis-(2, et ramet exa- e nedi am ne
4-tert-oct ylemm:xygd 2Aagoudingh, meoarmq:tmt BithprirefersAp the photomltuator (B) or the photommators

tris-(2,2, 6(§)$(gqiamethyl 4-piperidyl) nitri-

The invention also pertains to compositions comprising 100 parts by weight of component
(A), 0.015 to 60 parts by weight of component (B), 5 to 300 parts by weight of component



lotriacetate, tetrakis-(2,2,6,6-tetranethyl-4-piperidyl)-1, 2,3, 4-butane
tetraoate, 1, 3WOommmM9ethand|yl)b|s(3 3,5, 5-tetranet hyl - pi per :
4- benzoyl - 2, 2, 6, 6-t etranet hyl pi peri di ne, 4- aﬁéﬂﬁﬂﬁk¢g4
stearyloxy 2,2,6,6-tetranmet hyl pi peridine,

bis-(1,2,2, 6 6-pentanethyl piperidyl) 2-n-Bayl-2-(2-

hydr oxy- 3 5 di-tert- butylbenzyl) mal onat e,

3-n-octyl-7,7,9,9-tetranet hyl -1 8-triazaspiro- 4 5] decane- 2, 4- di one,

bi s- (1- oct y(©xy0 30 ﬁ%?@&%twea@mywppg@m B and®:9)  pagtsy(weightof compon-
2,2,6, 6- tetémqgghylplperldyl) succi nat.e, condensatlon product of

N N bis-(2,2,6,6-tetra- nethyl-4- p|perldyl)hexanethylenedlan1ne and

4- mor phol i no- 2 6 dichloro-1, 3,5-triazine, con- densation product. of

2-chl oro- 4, fi’héiho&e‘ﬂrdhléliéhéébﬁéﬂsd&o%\p%sﬁor% wépyn@édawa@ 5&@/&%@% g%é Véty

zine and 1, 2-bi s-(3-.am nopropyl - am no) et hane, cond ensa I on
2-chl oro- 4, Bngalse(x itiyjty to light and being able to be developed in an aqueous alkalme medium

: ?UEYLam ?g Wltl?ou? sﬁ/eﬂin elr'ﬁez@é Bt\ef taagap@sr bkﬂﬂérﬁsnéts%ﬁeIéétl'o'l‘idsr[@leé!?&ess plating resist,
i's y -

8- acet yl - a] i '?5'35 @c'% Esish seldal tesist) 3 g_t i azaspi ro[4 5] decane- 2, 4-di 0
ne, 3- dodecyl 1 (2 2, 6 6-tetranet hyl - 4- pi peri dyl ) pyrrolidine-2, 5- dlone and
3- dodecyl - pent a- net hyl - 4 erid rrolldlne 2, 5-di one. 6.
Oxal ani deeré po ’B&%ﬁ‘ﬂﬂ"és Apolied yngery Mgsilg?‘rﬁh %e%eg ot kot RorYog iashniaues,

2, 2" - di oct ylopxexampleSby @pint @fa‘tm%ualp!'dbéﬁtﬁy | irite coatmg, curtam coat:n screen coating,

. 2,2' -di dodeg |QX 5.5 di oxanl | i de, . 2-et hox

anilide, N i ia-yéj'l%ﬂ?ﬁ?!aﬁ%ghé F%W‘I‘t)co%%?yéﬂﬁ agd re erse-roll co tmg, and also by

2- et hoxy- 5- meams Sfudlgttrophoretidyiépspskion. it @%\ls%ﬂﬁbssibﬁe i apblyrthe ‘bhbtbsensmve layer to a

o ? ety e buphBliand thefl B e Foat By e g0ExetpiE W oopper-ciad
2-(2- Hydroxgtmh&buér)i Eyfﬂar‘i'sfdmmgathell‘e@ervﬁmlﬁmmﬁpl e
_246tr|s(.gheh a2|ne

hen '
d O S CHROURa e L PMRREY LG b o oL WA B v sypaot) ara e,

(2, 4-di hg&hdemy@hmwdesuréd Gielal d(&pﬂeaﬁone’fﬂrg/ kgmige rof Icpaﬂth&kﬁeﬁsesq;enemjly com-
4- bi s( 2- h
y- phenyl ) %%?&Xéaq ﬂfﬁﬂaqurghénvrln)toine{eéh?n 1%0 Hm for example 0.1 ym to 1 cm, pre-
(2- hydroxfyrahlmbumltof(mwnyl) 4, 6- bi s(4- net hyI phenyl) 1, 3, 5-tri azi ne,
(2- hydroxy- 4- dodecyloxyphenyl) 4, 6- bIS(2 4- dlnethylphenyl)

3,5-triazine,

© 2-[2-hydr ox@olmwm the deading-c teusupbioatss, dharpgivant i) femengd, genelly by dpying, to leave
di met hyl ph
2-[2- hydro%‘g&tfﬁhéyp@#g%/ b'?)g’ey UbStralt%ropyl oxy) phenyl ] -4, 6-
bi s(2, 4-di m@qt ph@ﬁvantlorml@@@sg hegsist compnsmgacomposmon as described above
2-[4-dodecyl /tridecyl - oxy- (2-hydroxypropyl ) oxy-2-hy- -
dr oxy- phenyl ] -4, 6-bi s(2, 4-di net hyl phenyl)-1 ,3,5-triazine. 8. Phosphites
and phospho?hecféﬁ”ﬂ mmewssan@m@swrel"pﬂmlbo GxpofurethrelghepRyQtoraagk somprising a
phosphi tes,pr@ﬁ@@ﬂ‘ﬁméﬁ pattevn, f@r'lé?c% Iet§§hdet b$ %PQQ%&;EHL‘BFB’B)? miHRS BN Ter or light

trilauryl phosphite, trioctadecy (gos- hite, distearyl pentaerythrity
M

di phosphi t ebea jwhighyfon example i mowe RURSRPMPUlsH Soptiplaver Hiei %@eeﬁ the coated

pent aer yt hrsdbgiratela%% i ey pmdacés%rﬂmmget §hd miadiaribi WRA XbiplRREaRFobd kicky !

di phosphite, bis-(2
PCT/ EP99/ 04i0tybeams. it is also possible to use masks made of liquid crystals thabgan be adressed

di - : ert- ?ﬁt Jt<e: ‘bygﬁiemk'd BEREIe) digiRNinRRyeY ! 4 ist Yor cXaRipRs RBSdBed DA BAHRRYL.IXY
ent aer ri
P y Jezgquel J.C. Andre in Journal of Photochemistry and Photobiology A: Chemistry 1997, 107,

p. 275-281 and by K.-P. Nicolay in Offset Printing 1997, 6, p. 34-37.

2-
2.
2,
0X
- 2-
2-
1,

As already mentioned, the compositions can be developed by aqueous alkalis. Particularly
suitable aqueous-alkaline developer solutions are aqueous solutions of tetraalkylammonium
hydroxides or of alkali metal silicates, phosphates, hydroxides and carbonates. Minor quan-



phosphite, bis-(2,4-di-tert-butyl-6-nmethyl phenyl) pentaerythrityl

di phosphite, MWGON@Se» 6-tri-tert- butyl phenyl) pentaerythri tylrdr/phmatut e,
tristearyl sorbityl triphosphite, tetrakis-(2,4-di-tert-

butyl phenyl ) - 4, 4' - bi phenyl ene di phosphoni.tg,. 6-i sooctyl oxy-2, 4, 8,
10-tetra-tert-butyl-1 2Hdi- benzo[d, g]-1 , 3, 2-di oxaphosphoci ne,
6-fluoro-2,4,8, 1 O-tetra-tert-butyl-1 2-nethyl-di benzo[d, g] -

1,3, 2- di oxa hos [ 2.4-di -tert-butyl-6- yl) Y,
phosphite a EFSQBC("Q "9 "lﬂe"{seé'fd/?fu?@f""'g %“teﬁffyﬁ‘ﬁ&ﬂﬁ") Qéﬁ?@?@ {Iuds?gﬁ%‘{] to these
Furt h;ar addiéluticrs. |E7@mplesm>f typicaborpanie golvents,derich may be apdet-totth ae)\gelo;mr fiquids
exanpl e antlsta

ant 1 T oam ng Bl Susaes, 8 cyPBheagRnt. 2 oLl JCAR et Y Phires o

phot osensi t sui¢h édMntgdset ting resin conposition of the present invention,

for inmproving charasteristics such as adhesion property, hardness, etc., if
necessary, there may be used an inorganic filler such as for exanple barium
sul fate, bafmhg rmbioemtvay ot thiei movel cotﬁpbs:tqons\dan extpnd iri geresdldram abowtrRO0mm te,

arorPOUS S bhhs LAS e BRI SFRETERS ocaRbs! HLARNB IR B
filler in tItiﬁchdugmﬂwmeanonseQuerulyﬁé) ld&gé)yurvmérg:mveryrdif&a‘reytaype; b light so0roes lage
T TnecessaPToRyRL, Bl ol S8y baE B 3thYs, il Glrben ] B SUleb - Exarile BRY cor
agent sI \ef glboﬁ’iatmtahmsymnma ant IampsPhteldmhepllytth arel IGwvgeessuld eeccuvielamps, possnbly
Cr

The- composi B elat P eREs vl GG el i 8RR AR BBs b yapBliftamps,
curing promexeimer Bugs, superdotinic duaneptant tues dhvorescentrigrops; drgaarin¢andgscest emps,
conpound, ae?e%ir8%¥|£§|ﬁlpﬁt§! &o&%ﬁﬁﬁ?ﬂ%de%gwéﬁﬁﬂ% %frﬁﬁfn gi‘sgé'é tLrEIﬁalaﬂectr&{ b&ams

met hyl ol group-contarn uring eﬁgent 0
used is in tahd X-aygeThé distance betwieh yheramprand the stistrats ip i @@osed b agcprdance

weight, of LR BOALERRAMY V4R LRNARA S thEhidrERk BpfiRERAPadd 8 tyne and oytout of

Accordi ngly, ] ec are conposi s descri bed above,
conpri si ng ﬂQmP, ardemaydei fanaxemple, fromh2em tor 856 smecLaser fighinsauieesy ferupxample

consi sting Qbcihap La%%&' Eudnl 44 lﬁ?ﬁtﬁn E9hUE for%%o%uréem rﬁHral'é‘ﬂsé‘gﬁ@b‘fe Labas

pol ynmeri zation I n tors, eners, antifoam ng agents and | eveling
agents, in phe vistblg @glqnmgng@{m befqmapkyeg By this method :t is possible to produce printed

circuits in the electronics industry, lithographic offset prlntmg plates or relief printing plates,
and also photographic image recording materials.

The invention therefore also provides a process for the photopolymerization of compounds
containing at least one ethylenically unsaturated double bond, which comprises adding to the
abovementioned compounds at least one photoinitiator of formula I, 1, 1li, IV, V or V| as
described above and irradiating the resulting composition with electromagnetic radiation, in
particular light of the wavelenghth 190 to 600 nm, namely a process for the
photopolymerization of compounds containing ethylenically unsaturated double bonds, which
comprises irradiating a composition as described above with electrdmagnetic radiation in the
range from 190 to 600 nm, electron beam or X-rays.

The invention also pertains to a coated substrate which is coated on at least one surface with
a composition as described above, as well as to a process for the photographic production
of relief images, in which said coated substrate is subjected to imagewise exposure and then
the unexposed portions are removed with a solvent.



WO 00/ 00869

PCT/ EP99/ 04234v0 00/00869 - - - TQ"
accel erate the photopol ynerization it is possible to add am nZek’sc,'m?%’?’{"';I-zz‘4
exanpl e triethano- |am ne, N nethyldiet hﬁgﬁl_am' ne, p-di methy(am nobenzoate
~or Mchler's ketone. The action of the anfhes can be intensified by the
addition of aromatic ketones of the benzophenone type. Exanples of am nes
whi ch can be used as oxygen scavengers are substituted N, N

di al kylanilines, as are described in EP 339841. Qher accelerators,

coini tiator Es;?é?ﬂall?klrefér  idtretlse R be éo'?d#&%uﬁonstemﬁﬁﬂ@% ﬁb&rﬂfcﬂ uﬁj%%ln%age-

phosphoni um salts, sphi ne oxi des or escribe -'
exanple, in OEP'“QMQS»GQWQBES@BBBF arﬁaarnat\omw sqtﬂeamaslse where§8309. It is

further pose BleoonfpoRéhlts bPeRoipBAdFAs dHiBASG MG BreinfiedUSt Ol y in the

art to the com positions accordin i nvention. Exanples are
mer capt ans, (23 thevesultingromnesiion isapplied to thmuhﬁtmier(gcoamg:@fé%e guhistBte"assi st ed

by, in partisy meagoweﬁpmfaésem mawaféa argeaﬂfa @Bl bbfvech b@ Wi th

titani umdi oxide), and al so by adding a conponent which under thermal

condi - ti ont) therGoated substrate lsﬁpgse(ﬂ@r‘"%ﬁﬁ through 3 pegativermask fthergby iniiating

2,2' -azobi Sﬁé'r%lbﬁéﬁlthgaéryla‘t’é)”m hyl val eronitrile), a triazene, diazo
sul fi de, &bazadl ene or a eroxe{ conmpound, for in- stance a E&/droperom de

or per oxycatbbdtradiated sapRigiprevelonsd: By washingdyitsrasiieaus alkaling selutiomand f or

exanpl e i n {hBrebf PAGking thd iRcwedBREslah@ns according to the |nvent| on may
conprise as@Se rther additive (F) a photore- ducable d ., .xant hene-,

benzoxant heffeine s3aplals me@wah'n%% e. Q Bt & Jamperatuieabaut °C ‘DS@DYW'PQ@G or

acri di ne dy@sssiiaKing Bétwesh el caaegR dud aRODepAYToMpoREnican be cl eaved by
irra- diati Simla gg&%ﬁgjl ons_are for exanple described in EP 445624.

Fur t her cusfrﬂﬁﬁme%?dﬁf“??t of the SWRBY¥My on the intended use, are optical

brighteners, wet- ting agents or Ievelllng assistants. In order to cure

t hi ck -and pignent ed. coat S it riat toadg} Ss _m crgspheres or

pul veri zed a%oénqosg'f"é%o} tﬁg "H'ggté‘?’\ 'B’é(g 8 jpang,r g@lg‘ﬁ%a Tow concen- '
: tration of the photoinitiator, with or without a sensmzer and are particularly suitable in aque-

ous developable photoresist applications. They have a good thermal stability and low volatili-

ty. . S _

The examples which follow illustrate the invention in more detail. Parts and percentages are,
as in the remainder of the description and in the claims, by weight, unless stated otherwise.
Where alkyl radicals having more than three carbon atoms are referred to without any
mention of specific isomers, the n-isomers are meant in each case.

The following oxime ester photoinitiators are used in the examples:

3 i CH

oy
1 I ' 2 &—o—c——c H
N-O-C—CH, Tk

0



The choice of additive(s) (F) is made depending on the field of application
and on proper waeo/ooespui red for this field. The additives descrpfipidaya
are customary in the art and according- |y are added in anmounts which are
usual in the respective application. _o9.- WO 00/ 00869

PCT/ EP99/ 04234 _ - 25- In certain
cases it may be of advantage to use mixtures of two or nore of the

o-acyl oxi m photoinitiators. It is of course also possible to use m xtures
wi t h known photoinitiatorg (Bl); for exanple m xtures with_canphor qui none,
benzophenone, benzopheqpqpcﬂerlvatlves acet ophenone, acet gphenone
derivatives, for exanple a- h?droxycycloalkyl phenyl keho _or

2- hydr oxy- 2- et hyl - 1-lphenyl - pr opanone, dlalkoxyacetophgnones ahydroxy or

a- ani no- ac8t ophe .

(4-methylthio t hyl - 1- nDrphollnoeth@pq% eﬁgen-

zoyl ) - 1- benzyl -3- di net hyl am nopr opane, 4-aroyl®1 dloxolanes nzoi n

al kyl ethers and benzil ketals, e.g. dinmethyl benzil ketal, phenylglyoxalic
esters and derivatiges thereof, di - nmeric phenyl gl yoxalic esters, nonoacyl
phosphi ne oxi des, eHg _€ER, 4, 6-trinmethyl benzoyl ) di - phenyl phosphi ne oxi de,
blsacylphosphln %ls(z 6- di net hoxy- benzoyl )-(2, 4, 4-tri -

nmet hyl - pentyl)pﬁEthlneoec+daq bis(2,4,6-trinmethyl benzoyl) - phenyl phosphi ne
oxi de, bis(2,4,6- trinet Ibenzoyl) 2, 4- di pent oxyphenyl phosphi ne oxi de,
trisacylphosphlne oxi des, ferrocenlun1conpounds or titanocenes, e.g.
bis(cyclopentadienyl)-bis(2,6-difluoro-3-pyrry|- phenyl)titanium Were the
o- acyl oxi nme Rhotoinitiapors are enployed in hybrid systens , use may be
made, in addnefdawing sengitzer easoparpdz ate ysael dersamBlescat i oni ¢
photoinitiators, for exanple peroxi de coppounds, %Hch as benzoyl peroxide
(other suitable peroxides are descfibed fin Y atqnt 4950581 col um 19,

i nes 17- 25Michdertsrketane sul fH®r @ : @ oN—T@&Honi um sal ts as
described for exanple in US Patent “4S cof um 18, line 60 to colum
19, line 10 or cy- clopentadienyl-arene-iron(ll) conplex salts, for exanple
([err]-iso-propyl benzene)([err]-@yclopen- tadienyl)iron(ll) S

hexaf | uor ophosphate, as well as ¢xine sul fgnic acid esters, as are, for
exanpl e deswm rEIFEEBZB Suh f the invention therefore also is
a conpositi YRE adg onall} /;tH*|§st one photoinitiator (Bl1).

The photoinitiator (B) usual i $ added i n"an anount of 0.015 to 60 parts
by weight, preferab- Iy 0.03 to 30 parts by weight, based on 100 parts by
wei ght of component (A). The anpbunt refers to the sum of al

phot oi ni ti atggrgppdded, if mixtures of initiators are

Two photocurable formulations for a sensitivity test are prepared by mixing the following
components
_ A
200.0 parts by weight of acrylated acrylcopolymer (ACA200M, provided by Daicel
Industries, Ltd.)
15.0 parts by weight of dipentaerythritol hexaacrylate ((DPHA), provided by UCB
Chemicals), |
45.0 parts by weight of phenolnovolak epoxy (GY1180, provided by Ciba Specialty
Chemicals)
3.2 parts by weight of photoinitiator'

B
153.0 parts by weight of tris-phenolmethane epoxyacrylate modified with acid anhydride



enpl oyed. Accordingly, the amount either refers to the photoinitiator (B)

or the phot oi wd eocogess (B) +(Bl). The invention al so pertai

conpositions conprising 100 parts by wei ght of conponent (A), %@%391{’%}3%0

parts by wei ght of conponent (B), 5 to 30goparts by wei ght of conponent
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to 150 parts by wei ght of conponent (D) and 0.015 to 60 parts by wei ght of
conpon- ent (E). UCWQZQMIdeddIMMpp@KQ@mQOL,w)corrp03|t|ons find

appl | cat | on 35,07°Aad HPwE A o dhenBeX i Rekeiodl KbEHR bl by fes! ' O™

and bei ng able to I'n a agueous out
swel l'ing. They ar@thCNS)bl e as photoresists for electronics (el ectroless

Commons | an 120, BFEL ORItk 8PbRal i) (O HE, ol cirglary 1o

t echni ques, for- WP@S)by Spl n coating, dip coating, knife coating,
curtain coatigg, i i ng, spraying, especially by
paris By egéggb &Q}toﬂﬁé{&h

el ectrostatic spraying, reverse-roll coating, and al so by nmeans of
el ectrophoretic deposition.. It is also po§sible to apply the photosensitive

layer to a YgHPOrRHLb gf“}e‘i‘gﬂt Bt r?ovﬁl‘éf?@g&e/a@@%té P@Htﬂé@wﬁﬁ’é&d rahﬁyc{nld pal

substrate, for exanpl copper-c oard, by transterring the
| ayer via | ani nat{NE@POHS3819pevidedbydhBicabd (coat t hi ckness) and the nature :

of the substjgpe ;!An@vbwewepd@a r@hﬁsrhé}s erapﬂ; P pf @b&% Jcee! d of

application. The rangé of coat t nesses ge prises val ues
from about 0.1 [&heieal®. nor e than 100 [err]m for exanple 0.1 pmto 1 cm

pre- ferablyasgo prﬂah@ by QfYyhk BF ﬂr]eﬂblnovdl_'é?J éﬂb‘!&? F@Yﬁ@@ ﬁr@@ihédile){ @fbaté}fec.auy

substrates, the sglvent is'renoved, genera drying, 'eave a coat of
t he phot oresi st drhemigai®upst r at e. SubJ ect of the I nvention also is a solder

resi st conprizgngpants &9 Wt bi phdtchfitiad@scri bed above.

All operations are carrie:d"out under yellow light. The formulations are applied to an alumin- '
um plate. The solvent is removed by'heating at 80 C° for 15 minutes in a convection oven.
The thickness of the dry film is 25 um. To this coating an acetate film is apblied,'over which
a standardized test negati've with 21 steps of different optical density (Stouffer step wedge) is ..
placed. The sample ié'covered with a second UV-transparent film and pressed onto a metal
plate by means of vacuum Exposure is carried out in a first test series for 40 seconds, ina
second series for 80 sé@:dnds and in a third series for160 seconds, using a 3 kW metal halide
lamp (ORC, model SMX_' 3000) at a distance of 60 cm. Following exposure, the cover films
and the mask are rer_'rié_yed and the exposed film is developed with 1% sodium carbonate
aqueous solution for 180 sec. at 30°C by using a spray type developer (Walter Lemmen, mo-

| del T21). The sensnwlty of the initiator system used is characterized by indicating the high-
est step number which remained (i.e. polymerized) after developing. The higher the number
of steps, the more sensitive is the system tested.
With some acyl oxini_e'photoinitiators a further test series is provided, adding 0.32 part by
weight of a mixture of 2-isopropylthioxanthone and 4-isopropyithioxanthone (*QUANTACURE
ITX, International Bioéynthetics) or adding 0.07 part by'wei"ght of Michler's ketone to the
above described formuquion. The results are collected in tables 1 and 2.

Table 1 SenSiﬁvity results of composition A



The term "i.magew se" exposure includes both,
conprising a pwedeoessti ned pattern

exposure by .neans

under conputer control
way produces an inmage,

of a | aser or

for exanple a slide,

exposure through a phot omask
as welrctapy9ndzsq

| i ght beam which for exanple is noved

over the surface ofgqthe coated substrate and in this
and irradiation with conputer-controlled elec- tron

beans. It is also possible to use masks nade of liquid crystals that can be
adr essed p| xel by pixel to nnnnrnfn di glfnl HrRges ac 1o f-nv- oXah |e,
described by A Bprtsch, J.Y. Jdzequel , e AhdYumiber oh Sigps, tap
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to the devel oper [rgurds_ i smaMr—QuantT Ll € _CyCT oniéan Me.1q

2-et hoxyet hanol , {oluene8 acetode GHaNMaGUER X ol of 8oich 10 ode s 18 Hhe
photosensitivity of the- Rovel cdnpositions can extend |n8hen=raﬁ1fron1about
200 nmto 600 nm {UV-visyregi on)l. Quadtaklremeadi atigon s pf es¢nt q4f or
exanpl e, in sunlight_or ght frjomar- . Ijficia nt 3.

Consequent |y, a | &rge nukbcr of vu.wﬁﬁfi Hongy: Lt ydos by Eéght sedreds are

enpl oyed. Both point sources and arrays ("l anp carpets”) are suitable.

Exanpl es are car- bon arc | anps, xenon arc |anps, nedium, high- and
| ow- pressure nercury | anps, possibly with netal halide dopes (netal-hal ogen
| anps), mcrowave-stinul ated nmetal vapour | anps, excinmer |anps,

superactinic fluorescent tubes, fluorescent |anps, argon incandescent

| anps, el ectronic flashlights, photographic flood |Ianps, light emtting

di odes (LED), electron beans and X-rays. The di stance between the |anp and
the substrate to be exposed in accordance with the invention may vary

depending on the intended application and the type and output of |anp, and

may be, for exanple, from2 cmto 150 cm Laser |ight sources, for exanple
excimer |asers, such as krypton F lasers for exposure at 248 nmare al so
Lasers in

sui t abl e.
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Especially preferred 1s the use of the conpositions according to the

invention in an i form ng proc process for the preparation
of sol der msks,.%@%“{*'ﬂ)ﬂwﬂﬁ 'Y?(ﬂiﬁ?fﬁ%‘?ﬂtg’"cﬁa t he conposition as descri bed
above are mxed (Z) The resultrpg conpositron %I 1ed {0 the sullstrate
("coating of thejsubafofoﬁiﬁé'tér (3) thgesdiéent , ’?E b BlEPs repr B‘?ar at ed,
e.g. at a tenperdture between 8p-90[err]C (4) the %&F@%%w i S
exposed to irradijati on through g negative mask 4otdaer B0 debi tl16t)ls§g t he
reaction of the acrylratg) (o) (e rradrated sanp € (s Velfoped, gy
washi ng wi th aquéeus—at Gj"i_w“ s .Qf’a@ﬁc”‘fﬁéﬁ h EBJ + :rmv.s.“" ¢ hggur ur ed
areas and (6) thé_sanpl@ is they nRuastacuie X ¢ gl a_f2npér atldr e {about
150[err] C, therely initigating theM@h@sgketBMn begt wegn tdhe ¢arhexyljic acid
-and the epoxy. cofyponent g Quantacure ITX | 9 11 13 ;
6 Quantacure ITX 9 11 13
6 Michler’s ketone 6 9 11
7 Quantacure ITX 8 10 12
Example 2
A photocurable formulatnon for a developability test is prepared by mixing the followmg
components:

153.0 parts by weight of tris-phenolmethane epoxyacrylate modified with acid anhydride
(TCR1025, provided by Nippon Kayaku Co., Ltd.)
15.0 parts by weight of dipentaerythritol hexaacrylate ((DPHA), provided by UCB

C

hemicals),

45.0 parts by weight of phenoinovolak epoxy (GY1180, provided by Ciba Specialty

C

hemicals) - - -

15.0 parts by weight of a photoinitiator compound (compounds 1, 2, 3, 4,5, 6, 7) |
All operations are carried out under yellow light. The formulations are applied to an alumin-

um plate. The thickness of the dry film is 25 pm. The coatings are heated at 100 °C for 40,

50 or 60 minutes. Following thermal treatment, the film is developed with 1% sodium carbo-



Thi s process is anot her object of the invention. The conpositions of the
i nventi on havaveotroashs sensitivity and resolution even at | ow Cpa¢aiPe9/n4234
tration of the photoinitiator, with or without a sensitizer and are -
particularly suitable in aque- ous devel Q%glgl e photoresi st applications.
They have a good thermal stability and low volatili- ty. The exanpl es
which followillustrate the invention in nore detail. Parts and percentages
are, as in the remai nder of :tthe description and in_ the clainms, by weight,
unl ess st at eatecigheous salutioniast 180 seR.\at 303G by bsing A spraydynasiaveloper(Waltese car bon
atons are referred iLout any nmention of specific isoners, the

n-i somers aﬁ@"‘ﬂ\?gn‘?‘gﬁﬂ\q‘@;i}h case. The foll ow ng oxine ester

phot oi ni t i awithsalldested exicheiphotdirdtiatoraopipesnds], eamgly compounds 1 - 7, compositions

I[Dgr; ]EP99 /0 455%‘&8%%?3? 8evelopable and without undeveloped remgins are ?%I}i?\ﬁed'



The foll ow ng sensitzer conpounds are used in the exanples: Mchler's

ketone - [ err wo 00/00889ANTACURE | TX Exanple 1 Two phot ocura
formul ations for a sensitivity test are prepared by mxing th

conponent s:

Fimmoyniny

A 200.0 parts by wei ght of

acryl ated acryl copol yner (ACA200M __provi o8 by Dai cel | ndustri es,
Ltd.) 15.0 parts by weight of dipentaerythritol hexaacryl ate ((DPHA),

Cpoxy ( or11@aimy ovi ded by o b spel NN PR o) 322 par by

wei ght of photoinitiator
parts by weig

B 153.0
ht of tris-phenol net hane epoxyacrylate nodified with acid

anhydri de 1. Photosensitive thermosetting liquid composition comprising

(A) an oligomer or polymer containing at least one carboxyiic acid group in the moi_écule;

(B) at least one compound of the formula I, i, 1il, IV, V or VI

M ()

(1) ﬁ M (V)
N—O—R, | 2
- |
O Hw Q NI H12
I R : i "
Ar---~C—ﬁ,~—-R1 V), O O (VI), wherein
N—O-R, Ry7 M; R
R\G Ris

Ry is phenyl which is unsubstituted or substituted by one or more C;-Csalkyl, phenyi,
halogen, ORg, SR or NR;gR1, Or Ry is C4-Cpoalkyl, Co-Czoalkenyl, Co-Coaalkynyl or Co-
Caoalkyl optionally be interrupted by one or more -O- and/or optionally substituted by one
or more hydroxyl groups, or R, is C,-Cpyealkanoyl or benzoyl which is unsubstituted or
substituted by one or more C,-Csalkyl, phenyl, ORg, SRg or NR1oR41, or Ry is Co-
Cizalkoxycarbonyi optionally interrupted by one or more -O- and/or optionaliy substituted’
by one or more hyd'rox.yi groups, or R, is phenoxycarbonyl which is unsubstituted or
substituted by C4-Cgalkyl, halogen, phenyl, ORg or NR1oR11, Or R, is -CONRjoR14, CN,
NO,, Cy-Cshaloaltkyl, S(O),Ci-Cealkyl, unsubstituted or C1-Ci.alkyl-substituted S(O)m-Ce-
Cizaryl, SO,0-C-Cealkyl, SO,0-Ce-Choaryl, or diphenyl-phosphinoyl, or R, together with
Rs or R, together with R; may form 5 or 6 membered rings including one or more CO-
and/or oxime-groups;
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(TCR1025, provided by N ppon Kayaku Co., Ltd.) 15.0 arts by wei ght of
di pentaerythritol hexaacrylate ((DPHA), pggyided by UCB

Chem cal s), 45.0 parts by wei ght of phenol novo amﬁ

provi ded by Ci ba Specialty Chem cal s) '3 mm'" Mlﬁgﬂyht of
photoi nitiator L C I 7 parts
by wei ght of Wbl #iepoxyacrylate modified with acid anhydri de

(NECPOL8319, Ry Qé’b%@%a%n&l Rihieis unskibstiluted dF ssbshtutebEbyddiie dtfmore halogen or CN,
di pentaerythritol

. hexaacryl ate ((DPHA), provided bg . Chem cal s),
45.0 parts b9 Reis HaCreaikanrynen bepzey! M‘"@ﬁ%&!?s“g@‘f“tf g@%lmqj%oqﬁ,or@gg
Speci al ty C-CealkylGHeAR! Falogen CN.2ORE S oPMRYYF, §lof Rpfs phot oi ni ti at or op! ﬁlelj

operations are carried out under yellow |light. The formyl ations are
to an al um n- Cerfrgikarycarbpnyl %’(ﬂ‘?'&&‘tyc?’gmﬂéwg‘!?bdﬁ W‘f“ﬁﬁ‘gﬂg}iﬁr a'fb%g't%{'@fé]' f or
15 m nutes incgaRPbredédep oven. The thickness of the dry filmis 25
[err]m To this coating an acetate filmis a&ﬁ‘ll"ie ver h a

f

d | C
standar di zed Redis Redlsanddningepepdentlygione pneinerare QM&”S?R’%!Q@B'enSi ty
(Ugt ?uf fer st ete,-p? ), c%éoﬂé'n%%geloﬂ%k?l &mt\ﬁ Whﬁihqfu&%tmdtitmwmr&?mnméd by one
-transparen I man resse ontQ e - ne S O u

Exposure is CSFWP@QOBMSHBH‘QRMWBP' Bé}!fgéﬁségd%rar‘ﬁéewﬁgﬁﬂ@y"X%'Ctg?arsp‘é?éond
se { i Ies hf IO_r d80|n§>ﬂ90430§a|a@@cgm?ms| K)/Eii%r%ll% mtérlti!btédg)_"y otmmrm? Ftd—gandﬁdri ",?gf?a'@. kW
net a al | de ) , hode al a | n 0 C (0] 0 n
exposure, t heS@%@e Y GRS o[ fpere Rydr QU8 of Bﬁd@‘e@f‘jf?fnfj aég(réhglpgy?qf&?ﬂy?s
gg\[/el oiogdbwi t Br 4 PP ORYTSRAISBRR sezagu@aystodt)mdFa,,foownmhsrgxelrei?thf "

err usi ng a S e vel oper ( e enmen, .ND- | . e
sensi ti vi tg oﬁuqsﬁg‘ef‘ﬁ%%ﬁlsg%%m*u&@& fé"o‘%lﬁ’éb%‘f’@%"?‘%ﬂ"ﬁﬁ/"’? ﬁ}ﬁr@éic%lﬁ&st he
hi gh- est st eRq RigERH/OHA] GlIthrieMRir Baisktifients orpthb phemyl Hegldr with ene ofake barpong.

The hi gher the, nu r gf steps, the nore sensitive is the systemtested.
Wth sone acyﬁm&a%epﬁlﬁ"&[rﬁf)gtiators a further test series is provided,

addi ng 0. 32 p#tis hydragérgi@,-Gafalieyl ofi G Ogatkybivhigh issupstiyted b -OKa8H) 66Y, Gnaalk-
or 2ddi ng’ 0. 0 LR GO kP CHEPERE EEMAR above descr bed
formul ati on. TOEOr@sDlatky!, 2DEO0qiehfcCOOH ar CRD(RLC hlkghor Rs is Co-Cealkyl whithlis e 1
Sensitivity & éjrln}p e gy Sne ,-O,ﬁérg i-8-r] o'rARB is -(CHzCH,0)nH, C2-Cgalkanoyl, C,-Cyzalkenyl, Cs-
Cealkenoyl, cyclohexyl or pheny! which is unsubstituted or substituted by halogen, Cs-
Ci2alkyt or C-Caalkoxy, or Rg is phenyl-C4-Caalkyl or Si(C1-Csalkyl),(phenyl)g,, orRgisa

H—O—R;
group —M,—@—ﬁ—c—ﬂ, :
o]
n is 1-20;
rist,2or3;

Rs is hydrogen, C4-Czalkyl, C2-Cqoalkenyl, cyclohexyl, Co-Csalkyl which is substituted by
-OH, -SH, -CN, C;-C,alkoxy, Cs-Csalkenoxy, -OCH,CH.CN,

-OCH,CH,COO(C;-C,alkyl), -OCO-C4-Csalkyl, -OCO-phenyl, COOH or

COO(C-Caalkyl) or Rg is C»-Cyzalkyl which is interrupted by one or more -O- or -S- or Ry
is phenyl which is unsubstituted or substituted by halogen, C,-Cysalkyl or



WO 00/ 00869 PCT/ EP99/ 04234

-31 - E WO 00/00869 Nunber of st -
reproduced Phot oi niti at or Sensi ti zer _————af—{—eupeggggma"ne

o : 6 g - 40 11 e C
Lantacure 17X 8 11 9 ||[||IIIIIII||IIII||| LHU o<
ketone - 7 10 13 3 Quantacure | TX
11 | 14 ’ ' M chI er's ketone 7. 0

| %2 C1-o§alkoxy, orRgis p%ﬁ)gt(f‘%éalﬁyl Oéa group 8—-5_(!'({—0—9%3
Quant acure | TX 8 11 S o O Mchler'
ket one 7 10 13 V\D 00/ 00869

PCT/ EP99/ 042381 and Ry, |ndependently of each other are hydrogen, C,-CoalkyB2 - _
Tabl e 2 Sensi t _
aber Sor e e%\(‘,‘ @Gréfyﬁiﬁgl &8 aRORRASA, Hﬁ%?lﬁenﬁn Cs:Creycloalkyle .o

after exposur ghgnyi@r@ﬁalkyl phenyl which is unsubstituted or subststuted by C¢-Calky! or C;- 40
Z ec. 80 s ec Cdlﬁgcy,l@'%m and Ry are Cz-CaalkarnyL Cs-Cgalkenoyl %Jbeng% 9r Rag and Ry 9
11 13 together are Cz-Csalkerne optionally mterrupted by -O- or -NRas-, or Ryp and Ry, together

are C,-Cealkylene whlch can be substituted by hydroxyl, C1-Casalkoxy, C-Csalkanoyloxy or
benzoyloxy, or, when Ryo i ts hydrogen, Ri; may be a group

pon
_M:,—ch—c——a E

O

Ri2, Ria, Rya, Ris, Ree, Ri7, Ryg and Ry9 independently of one a_nother are hydrogen, halo-
gen, Cy-Cqalkyl, cyclopentyt, cyclohexyl or phenyt which is dnsubsﬁtuted or substituted by
one or more ORg, SRQ or NRoR41, of Rez, R13, R14, Ris, Ris, R17, Ris and Ry are benzyl,
benzoyl, C,-Ci.alkanoyl, :

C2-Cyalkoxycarbonyl optionally interrupted by one or more -O- and/or optionally
substituted by one or. more hydroxyl groups or Ryz, Ris, R14, Ris, Rie, Riz, Rig and Ry are
phenoxycarbonyi or a group ORg, SRg, SORy, SO,Rg, NO2, CN, CONRiyoR11, or NRyoR11,
wherein the substituents ORg, SRg and NRyRy; may form 5- or 6-membered rings via the
radicals Rg, Rg, R and/or Ry, with further _éubstituents on the phenyl ring or with one of
the carbon atoms of the phenyl ring or Rys and Ris together are ethylene or ethynylene;
tisOorf;

M is C,-Cyoalkylene, cyclohexylene, phenylene, -COO-(C,-Cizalkylene)-O0C-,
-COO-(CHCH,0),-OC- or -CO-(Ca-Ciz-alkylene)-CO-;

M, is a direct bond or C1-Cyzalkylenoxy, optionally intefrupted by 1 to 5 -O-,

-S- and/or -NR¢-;

Mz isa dlrect bond or C,-C,galkylene-S- optionally interrupted by 1 to 5 -O-,

-S- and/or -NRw- _

M; is a direct bqnd, a piperazino group, or C4-Cyoalkylene-NRyo-, optionally interrupted by
1t05-0-,-5- and_/br -NRio-;
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QJant acur e | TXVO 00/0086% 11 Tabl e 3 Sene'm:pgy/mm
results of conposition C Phot ormit+ater—Sensktizer
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Nunber of steps reproduced Phagi ni ti at or i
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Sec. 80sec. 160 sec.

10 12 3 .. Quantacure I TX

14 M, is a difgct bond, -O+, -S-, 480hiSE:*, sCRe+-GHe; -NR, oragroup9 —fi 12.
5 Quant acure | TX 9 11 13 -o—ﬁ
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Mchler's ket gng 5- - cyclic rin whtch IS unsdbstituted or substituted
Quant acure | TX sagfre membeégd aromatui%étegxg g phot ocur abl e

fornul ati on f &yoge eemeraféaﬁsalky! phemé,thahgeprggar&l’@ NR 101 Gy CetCealikanaybl ng
conponents: 1pgnih parts by wei ght of tris-phenol net hane epoxyacryl ate

nodi fied with aci 3 anhydri de (TCR1025, provided by Ni ppon Kayaku Co.,
Ltd.) 15.0 pwhse?'rbirphem@ﬂﬂ-mpmeﬁme?e@?mw Qfime aRd A henyrie2-proppppgione-2-
provi ded by Ug%thoxycarbgwgk,ﬁ@aﬁéexcm@@ parts by weight of phenol novol ak

epoxy (GY1180, provided by C ba Speci alty Chem cals) 15.0 parts by
wei ght of a(Sh@tmpmpplymeazam@repsww@mmlyeﬂt apd 3 4, 5 6, 7) Al

oper ati ons ¢ oBftpourkd\ork ki aPlshaitio 8peyapp! i ed
to an alum «r)\fag%tﬁ @S’g%ﬁ% ﬁéeigﬂ&x?c E‘Emcliry fil nl1ﬁlys 25 errf ya
coatings ar @rmaﬂ@mcamo@gwe{ err] C for 40, 50 or 60 m nutes. FoI | ow ng
thermal treatnment, the filmis devel oped with 1% sodi um car bo- WO
00/ 00869

PCT/ EP99/ 0423A composition according to claim 1, wherein in the compound of forrgula.| andilht e

aqueous sol K | oper
(vl ter Le m['rﬁé n@ 'ﬁhé@ﬂ lw?-\%g if Sl’fsubgﬁtutég bPEdHsfitufdd BYSdH o rnctB I HIKPE pRSHE
halogen ORs, SRy Or NRmR", or R1 is Cg-Cooalkyl or Cz-CgoaIkyI optionally interrupted by

one or more -O- and/or optionally substituted by one or more hydroxyl groups.

3.A composition according to claim 1, wherein the oligomer or polymer (A) contains at least
two ethylenically unsaturated polymerizable groups.

4. A composition according to claim 1, wherein the oligomer or polymér (A) is a resin obtain-
-ed by the reaction 6f a saturated or unsaturated polybasic acid anhydride with a product of
the reaction of an epoxy compound and an unsaturated monocarboxylic acid, or is an
addition product formed between a carboxyl group-containing resin and an unsaturated

compound having an a,p-unsaturated double bond and an epoxy group.

5. A composition according to claim 1, comprising in addition to the components (A), (B), (C)
and (D) at least one photosensitizer compound (E).

6. A composition according to claim 3, comprising 100 parts by weight of component (A),
0.015 to 60 parts by weight of component (B), 5 to 300 parts by weight of component (C), 10
to 150 parts by weight of component (D) and 0.015 to 60 parts by weight of component (E).

7. A composition according to claim 1, comprising further additives (F), which are selected
from the group consisting of inorganic fillers, colourants, epoxy curing agents, thermal poly-



Wth all tested oxime photoinitiator conpounds, nanely conpounds 1 - 7,
conposi tions mmos‘@rrpl etely devel opabl e and wi t hout undevel ﬁ&m S
are achi eved. WO 00/ 00869 QE%HWB P
PCT/ EP99/ 04234

C ai s 1. Photosensitive thernosetti ng ?@qw d corrp m HE 'ﬂ”'g' (A)

an oligoner or polyner containing at | east one car bo in the
nol ecul e; (B) at | east one conpound of the fornula:l, L1, 1V, V or VI
[err] merization inhibitors, thickeners, antifoaming agents and levelmg agents in _part_lcular inor-

~ ganic fillers.

8. Solder resist comprising a composition ac_cording'_ to claim 1.

9. Process for the photopolymerization of compounds containing ethylenically unsaturated
double bonds, which comprises irradiating a composition according to claim 1 with fight in the
range from 200 to 600 nm. N | |

10. Coated substrate which is coated on ai least one surface with a cdmposition according to
claim 1. |

~ 11. Process for the photographic'pr,pduction of relief images, in which a coated substrate ac-
cording to claim 10 is subjected to imagewise exposure and then the unexposed portions are
removed with a solvent. N '

12. Process for the preparation of solder masks, wherein

(1) the corhponents of a composition abcqrding to claim 1 are mixed;

(2) the resulting composition is appl'ied toa substréte;

(3) the solvent, if present, is evaporated

(4) the coated substrate is exposed to irradiation through a negative mask; _
(5) the irradiated sample is developed by washmg wnth aqueous alkallne solut:on and
(6) the sample is thermally cured.



R)42000 158 WASGY) 106hi ch is unsubstituted or substituted by one or. fff 8099U4z54
Cl.err]-(err]al kyl, phenyl, hal ogen, OR[err], SR err] é NR[err]Rlerr],

or Rerr] is (Jerr]-Cerr]al kyl, C2-C20al kenyl, Cerr]-C P aD@nlyI or
Cerr]- Cerr]al kyl optionally be mterrupted by one or nore -O and/or

optionally substituted by one or nmgre hydroxyl groups, e ~
Cerr}-Cerr]al kanoyl or benzoyl which is unsubstituted grsr lﬂs g@éﬂtut ed by

one or nore Clerr]-Clerr]alkyl, phenyl, ORlerr], SRerr] or err]Rlerr],
or R[err] S C[err] derr aI koxycarbonyl optionally inte pted by one

polyme le themnose geth COMPOS lony one or nore hydroxyl gr oups,
or R err] S phenoxycar bonyl V\/m ch is unsubstituted or substituted by
Cerr]-Cerr]al kyl, hal ogen, phenyl, ORerr] or NRerr]Rerr], or Rerr] is
- CONR[TRé invehtior ;}ertaii& to coN(ﬁosihoirs cdihprﬂsir}g Ofauylokinge photainitiators and the use
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interrupted by one or nore -O and/or optionally substituted by one or nore
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phenyl ring or W tfh one of the carbongato of the phenyl ri
hydrogen &r]- erglal kyl or Cferr]- ' '
- OH, - rr]fjdd err]al k-
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oP4-2PQ0 r] - err] al kenoxy, -OCH err]CH err]CN, .. EP 009904234
-OCHerr]CH err]€OO((err]-Clerr]alkyl), -OCO-Cerr]-Cerr]alkyl,

- OCO phenyl, COOH or CO(Cerr]-Cerr]Jalkyl), or Rerr] is :
Clerr]-derr]alkyl which is interrupted by one or nore -O, or Rerr] is
-(CHerr]CHerr]OJ[err]H Cerr]- C[err]4alkanoyl Cerr]-Cerr]al kenyl,

Cerr]- C6al kenoyl, cycl ohexyl or phenyl which is unsubstituted or

substituted by halogen Cerr]- CJerr]alkyl or Cferr]-Cerr]al koxy, or

Rlerr] is phenyl-Cerr]-Cerrjalkyl or Si((err]-(err]alkyl) (phenyl)[err]

or R[ err]phenykring gf with orjecef the carbans aton20of thei phehybring of ; witdineM fis asdirect

Jerrid eﬁjmi oo SRRt are BBl hb@he" ™ oy Yoy
derr]- @!Ikoxy, Cerr]-Cerr]al kenoxy, -OCH err] CH err] CN,

B e Ghate R g LB M8, coo
Iqselro[]]engl[(@Hzpahawomm-ﬁ:o-gt:d-mzmmg?t one or nor eo- O or -S or Rerr]
Jerr] - 'é'? rlf;q ngﬁsct g?ﬁ&' %?td,-élggﬁfgylenoxy. optlonah'y m?em};:tet? Ly to 5 -O-, -S- and/or

- 36 - -NR,Q- Cerr]-Cerr]al koxy, or Rerr] is
phenyl -

] - ClL. I d
Rerr], Cl[ﬁé;l%@n%@rﬁf L@“ﬁ’ 93:91? aie- gp!'em'wéwm@?énbvﬂ @[-’E[rCSjr.era kggqlor
Clerr]- C[.NR,L.hydr oxyal kyl, Clerr]-C err] al koxyal kyl , .C[err]-C[err]al kenyl,
' ph I - | kyl h
which | 5 Bndt BETPRLRAN. B PiRassng otsup oRGr-GlalkylbneiNFe cplopalyyiterripred by

Cerr]al kPYdfs-@-r-ﬂé?fd?&r-Nmo-R[e”] are CJerr]-(err]al kanoyl ,
Cerr]-Cerr]al kenoyl or benzoyl, or Rlerr] and R[err]

t oget her W ds &ldirectibontecO- ag.k;Q@.nes@ t Jornaldy.. i r Yy =(g—0r
-NR[err]-, or Rerr] and }?[err toge‘xfJ oo dﬂz -NFEE—,HP%?@UB —Cﬁ_
Cerr]- C[err] al kyl ene whi ch can be substltut ed by hydroxyl, N °'R=

oL b B BB AR i vt of SRS

by one or more C,-Cealkyl, phenyl, halogen, OR;, SRy, NR;oR;;, CN, C»-Cgalkanoyl or
benzoyl;
wherein 1-phenyl-1,2-propanedione-2-0-benzoyl oxime and 1-phenyl-1,2-propanedione-2-
o-ethoxycarbonyl oxime are excluded:

(C) a photopolymerizable reactive or unreactive dlluent and

(D) as a thermosetting component an epoxy compound containing at least two epoxy

groups in one molecule; exhibit an unexpectedly good performance.

Substituted radicals pﬁenyl are substituted one to four times, for example one, two or three
times, especially two or three times. Substituents on the phenyl ring are preferably in posi-

tions 4 or in 3,4-, 3,4,5-, 2,6-, 2,4- or 2,4,8-configuration on the phenyl ring, in particular in 4-
or 3,4-configuration.

C1-Caoalkyl is linear or branched and is, for example,C-Cyg-, C1-Cis-, Ci-Ciz-, Cy-Cy-, C1-Ce-
or Ci-Caalkyl or C4-Ciz-, Co-Cealkyl or, in particular, R, is Cs-Cao alkyl or C¢-Cypalkyl. Exam-
ples are methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobuty, tert-butyl, pentyl, hexyl,
heptyl, 2,4,4-trimethyipentyl, 2-ethylhexyl, octyl, nonyl, decyl, dodecy!, tetradecyl, pentadecyl,
hexadecyl, octadecy! and icosyl.

Cy-Ciaalkyl, C,-Cioalkyl, Ci-Cgalkyl, Ci-Csalkyl, C,-Cealkyl and Ci-C,alkyl have the same
meanings as given above for C,-Czalkyl up to the corresponding number of C-atoms.
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E@B@QO&)&D R[err] Rerr], "R[err] Rlerr], Rerr], Rerr] and R err] EP 008804234

| ndependent |y of one anot her are hydrogen hal o- gen,
(err]-CerrJal kyl, cyclopentyl, cyclohexyl or phenyl which is
unsubstituted or substitut ed by one or nore OR[err], SR err]

or NRlerr]Rerr], or Rerr], R[err],_f[err], Rlerr], Rerr], Rerr], Rerr]
and R er]r are benzyl, enzoyl, Cerr]-Cerr]al kanoyl
Clerr]-Cferr]al koxycarbonyl optionally interrupted by one or nore -

d/ t 1y bstituted b J d

o1 R el atich s oo i ore pr rr%géfq‘ﬁ s foqasaplo Riecrplsc i iq%xﬁa e
h SRR yﬁQe

%Cfgr)x Carea%éﬁﬁ{[' err err %Fé %\ﬁa?rk eaﬂﬁg fbth Gg?é&ﬂ%?g?eﬁr t he

subst igivyteries TBBalityt JroupRjace hr}eaam bm[cbed |Frar examplectedellawing stsuctgrahufifer o d

h
L D95 ol Aot CHoCH-O-CHCH @ééﬁﬁéh '%{r-ﬁr | nereﬁ{ FLI-9, REALCH,OMERCHELLr 1]
the cagipeoH Hmowztmmﬁeury-CHz+0m0Ha)-o«aHﬁcwecrpsausyl arvmq:!‘r iscintespipted

Rl err] and err] ether ar

t is (PYol OF; -0- is f° xample M(&‘cazeq ﬁHZEFéPq%Q%‘Iﬁgﬂ ﬁtgﬁﬁ@%n

pheny|@ kyl ]wtﬁtﬁlsrlimhhwied rsy) -05@an, have the same meanings as given

err al kyl ene) - CO-;
I\/[ err ]almyego o%é ‘{‘hdlﬁ{fﬁ '"ér%‘f%%@r é‘?&yﬁabﬁ ional Iy interrupted
by 1 to 5 -0, -S— and/or -NRlerr]- Merr] is
a direct bond or err]-Jerr]al kyl ene- S-

- Q. Cz-c.hydroxyalkvl means G ekl g IS substiuted by%r}\% orfwd oy Brdl Sibsind L0 S
bond, @k{l rgarga%s Aot Man&{edctﬂérhélag[d?é Dlijolosyeihgt, hRyaradyethy hytnoly: y
interr ~&ahd] or

ANENDEﬁroWEE?tydroxvpropvlodeﬂmwpyl. 1-hydroxybutyl, 4-hvdr°vau ; 2 Hydroxybutyl, 3-
PCT/ EP, . 37 M4 i
di rect Rgr‘orgé?o%ﬁjbz 3-d|gydroxgbropyl or& ¢ dll]ydroxybcéyl -CH err]-,- -NRerr]-, or | Z :

group [err] Ar is a 5- or 6-nmenbered aromatic heterocycllc rlng,

\rl)mhle(r:lcl bsﬁ@g&q‘kytﬁ[fgf %m%@f*é’ﬁtﬁﬁﬂcla?%%&% e@aerr er r] al :ﬁl)gll |

or cyclopentyl and cyclohexyl, preferably cyclohexyl.

C,-Caalkoxy is linear or branched, for example, methoxy, ethoxy, propoxy, isopropoxy, n-bu-
tyloxy, sec-butyloxy, isobutyloxy, tert-butyloxy.

C-Cyoalkoxyalkyl is Cr-Cyoalkyl, which is interrupted by one O-atom. C;-Croalkyl has the

N same meanings as given above for C;-Cealkyl up to the corresponding number of C-atoms.

" Examples are methoxymethyl, methoxyethyl, methoxypropyl, ethoxymethyl, ethoxyethyl, eth-
oxypropyl, propoxymethyl, propoxyethyl, 'propoxypropyl.

C.-Ci,alkanoyl is linear or branched and is, for example, C-Cs-, C2-Ce- or C,-Caalkanoyl or
C4+-Cy2- or C-Cealkanoyl. Examples are acetyl, propionyl, butanoyl, iscbutanoyl, pentanoyl,
hexanoyl, heptanoyl, octanoyl, nonanoyl, decanoyl or dodecanoyl, preferably acetyl. C.-
Csalkanoyl, C;-Csalkanoyl and C.-C,alkanoyl have the same meanings as given above for
Cz-Coalkanoyl up to the corresponding number of C-atomé.

Cz-C.alkanoyloxy is linear or branched, for example acetyloxy, propionyloxy, butanoyloxy,

isobutanoyloxy, preferably acetyloxy.
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gwg(y(bo wherein 1 phenyl 1, 2- propanedl 0 xi me.an&P1009904234
- phenyl -1, 2- pr opanedi one- 2- o- et hoxycar gi Ml r\g‘i ﬁcl uded; (O a -

phot opol ynerizabl e reactive or unreact|Ve as a

t hernosetting conponent an epoxy compound cont ai ning at | east two epoxy
groups in one nol ecul e. 2. A conposhgl.on according to claim1, wherein in
t he conmpound of formula I and Ill, Rerr] is phenyl which is unsubstituted
or substituted by one or nore (Jerr]-Cferr]al kyl, phenyl, hal ogen, OR[err],
SR[err] or NRlerr]Rerr], or Rerr] is C[err]-C[err]aI kyl or
Cerr]-Cerr]al kyl optionally interrupted by one of=npr e - Q—Qrmior

! N
aecor oy ngnGrHRSR). b 5t phenfiic EatlF s Bl M OH(CE o “Gonthing At | east

two ethylenically unsaturated pol yneri zabl e groups. A conposition
according to claim1, wherein the oligoner or polyner (A is a resin
obt ai n- @i, and Rieindeperidently of emctedhwaebydmgemrﬂeﬁualkyled pol ybasi ¢ aci d

noat ur e ARSI oA, Ko aftat A rBRERRER T 1 200 ot ween
car boxyl ﬁht@ﬁwt-% C%gﬁ!é@l, bhagytl) whidhvis &nshbsﬂmmsmbsﬁtetédchyrm\eDS palkjloriGig an
ur at ed_dou on rou . C 0S |on
hocor di ndselbowy. o FunancBmars Gripakaneybarseaikeney or betimb sk B € By (5
(O and ( etﬁér dr@@caamﬂenb@pmw irttemea Nfg, or R,ﬁandﬂagqogmmrt i on

accordi ng | aim 3

, conprising 100 ht of onen%éé
0. 015 1 o 28 %BIBY‘QQG Wichiqandre SLORMUIRG By Ty Cr S s GriCoabanP BT of
cQnponenty, é‘%ﬂo’y)?; 1P&rﬁy?r<§ﬁénv‘ﬁ§}9ﬁ§¥ n%;ﬁgbonent (D) and O 015 to 60

parts by wel conmponent si'tion according to claima1,

conpri sing furth addlt whi ch are selected fromthe group

conS| sti ng Iéers coI ourants, epoxy curing agents, thernal
v 0
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Ria2, Rya, Ry, Ris, Ry, Ryr, Ryg and Ryy independently of one another are hydrogen, halo-

gen, C,-C1.alkyl, cyclopentyl, cyclohexy! or phenyl which is unsubstituted or substituted by

one or more OR,, SRy or NRoR14, OF Rz, Ry3, Rys, Rys, Ris, Ri7, Ris and Ry are benzyl,

benzoyl, C;~Cy.alkanoyl,

C.-C,.alkoxycarbonyl! optionally interrupted by one or more -O- and/or optionally

substituted by one or more hydroxy! groups or Ryz, Rs, R, Ris, Ris, Ruz, Rqs and Rys are

phenoxycarbonyl or a group ORs, SRs, SOR,, SO,Rs, NOz, CN, CONR1eRy1, of NRsoRus,
W wherein the substituents OR,, SR, and NRy,R,; may form 5- or 6-membered rings via the

radicals Ra, Rs, Ryp and/or R,, with further substituents on the phenyl ring or with one of

the carbon atoms of the phenyl ring or, when M, is a direct bond, R;s and R,s together are

ethylene or ethynylene; |

tisOort;

M is Ci-Cialkylene, cyclohexylene, phenylene, -CO0-(C,-Ci2alkylene)-OOC-,

-CO0-(CH.CH,0),-0C- or -CO-(C,-C,,-alkylene)-CO-;

M, is a direct bond or C,-C.alkylenoxy, optionally interrupted by 1 to § -O-,

-S- and/or -NRyo-;

M, is a direct bond or C1-C,2a|ky|ene-s- optionally mterrupted by1to$5 -O-,

-S- and/or -NRg-;

M; is a direct bond, a piperazino group, or C,-C,.alkylene-NRq-, optionally interrupted by

1t0 5 -O-, -S- and/or -NRg-;
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(57) Abstract

Compositions comprising (A) an oligomer or polymer containing at least one carboxylic acid group in the molecule; (B) at least
one compound of formulas (I, II, III, IV, V or VI), wherein R; inter alia is phenyl or alkyl; Rz is for example Cy—Ci2alkonoyl which is
unsubstituted or substituted or is benzoyl; R3, R4, Rs, Rg and Ry independently of one another are for instance hydrogen, Ci—Cjaalkyl,
cyclohexyl or phenyl which is unsubstituted or substituted, or are benzyl, benzoyl, C2~Ciaalkanoyl or phenoxycarbonyl; Rg is for example
hydrogen or Ci~Crzalkyl or a group (B); M is for example C1—Cizalkylene, cyclohexylene or phenylene; M; inter alia is a direct bond or
Ci-Cizalkylenoxy; and Ar is a 5~ or 6-membered aromatic heterocyclic ring; (C).a photopolymerizable reactive or unreactive diluent; and

(D) as a thermosetting component an epoxy compound containing at Jeast two epoxy groups in one molecule; are highly suitable as resists
which are alkaline developable. .




