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they cangutar’l]%'r_n%g (r)re nmlda%l envatlvgs Iag cataa ysts or Rue reagtlory o} rplo)za%es with carboxylic
acids.
Anionic and cationic polymerization of epoxides occurs with a variety of Lewis bases and
acids as well as with numerous salts and complex initiators. In the case of base catalysed
polymerization, amines such as benzyldimethylamine, or 2,4,6-tris(dimethylaminome-
thyl)phenol and imidazole derivatives are the most useful initiators. Secondary amines, such
as piperidine, diethanolamine and imidazole derivatives, which first undergo addition to the
epoxy group via their labile hydrogens and then function as initiators, have also been used.
In the case of cationic polymerization, strong Brensted acids, such as trifluoromethane
sulfonic acid, and ‘a wide variety of Lewis acids, the most useful of which are boron
trifluoride complexes, can catalyze the cationic polymerization of epoxides.
The unique property of the epoxides can be used in photoimaging applications if suitable
photosensitive compositions are availabie. In principle, epoxides cannot be cured by typical
free-radical chemistry, and, they can therefore only be used in radical photopolymerization
systems if suitable reactive groups such as vinyl ethers or acrylates are also present. This is
not always desirable. Photochemically initiated reactions of epoxy groups require




systens if suitable reactive groups such as vinyl ethers or acrylates are
‘akso present. This is not always desirable. Photochemically initiated
reactions of epoxy groups require - 2 - photoinitiators which can
generate the appropriate initiating species. Cationic photoinitiators of
the oniumtype, for instance diarylioddhiumsalts or triarylsulfonium
salts, are well known and can be used for the photoinitiated cationic

pol ymeri zati on of epoxides AIthough t he cationic photopol ynerization
mechani sm has real adv %$s such as insensitivit ' annot be
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suffer fro n, i fficien rptlonlnthe near UV region, which is a
severe r%%:?p?,&q%%&qqﬂ;ﬂgé%@p%ﬁ Pcations. Alt hough phot ocat al yst s
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t et r aal k§00 amh#00 o edetbeehgeotsed, peefoo srample Rolyret Matl Sof. Eng. 1991, 64, 55
or Macromol. 1995, 28, 365, they cannot always be used, because recombination of the
free amine and the carbonyl by-product to form an imine can accur depending on the acidity
of the formulation. Moreover, they can only generate primary or secondary amines, which
are not very efficient catalysts for polyadditions to epoxides or for epoxide anionic polymeri-
zation.
It is well known that tertiary amines are efficient base catalysts which can be used in reac-
tions of epoxides, but few attempts for generating them photochemically have been
described. Photolysis of tetraalkyl ammonium salts has been proposed as a method of
generating tertiary amines photochemically (Polym. Mat. Sci. Eng. 1995, 72, 201). These
compounds require long irradiation times, have an unfavourable absorption spectrum and
their structure can only be varied with difficulty. Accordingly, there is a need for efficient
photogenerators of tertiary amines. In order to be useful, such compounds must exhibit low
reactivity with the formulation before exposure to UV light. In particular, the storage stability
of photosensitive compositions containing them should be high, and they should not
become less developable after the predrying step which is usually necessary to remove the
solvent. They should have a high absorption in the near UV region in order to generate the
free amine efficiently under exposure conditions commonly used in the photoimaging



generating tertiary am nes photochemcally (Polym WMat. Sci. Eng. 1995, 72,
201). These conpounds require long irradiation tines, have an unfavourabl e
absorption spectrumand their structure can only be varied with difficulty.
Accordingly, there is a need for efficient photogenerators of tertiary
amnes. In order to be useful, such cofpounds nust exhibit |low reactivity
with the fornul ati on before exposure to W light. In particular, the
storage stability of photosensitive conpositions containing them should be
hi gh, and they_shoul d not become | ess devel opable after the predrying step
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corpoun J thus can Le emplolyled in base cel‘talysgd reactions.

Accordingly this invention relates to a composition, comprising
(A) as latent base catalyst, at least one compound of formula I, If or i

i .Rs
Ar—C=C—N, (1)
R
R, 4
0O R R
noy g
Ar7—=C~C=X~C~C—Ar, (i
R2 Rz
R R
Q [ R
Ar—C—C—Y—C—C—Ar,
,{,' ,{1_ (111, wherein

Arq is an aromatic radical of formula 1V, V, VI or VI



Ar[err] is an aromatic radical of formula IV, V, VI or VII -4 - Jerr] X
-is a divalent radical of forrrula [err] , -N(Rerr])- or
-N(Rlerr])-Rerr]-N(Rerr])-; Yis (err]- C[err]al kyl ene, cycl ohexyl ene or
a direct bond; Uis -0, S or -N(Rerr])-; V has one of the neanings of U
or is -CO, CH[err] -CH err]CH errJ-4,- C[err]-C[err]aI kyl i dene or a

di rect bond; Wis unbranched or branched (err]-(err]al kyl ene or

C2- Coal kyl idene; R err] and R err] are each independently of one anot her
(a) Jerr]-Cerr]al kyl, which is ynsubstituted or substituted by OH,
Cerr]-Cerr]al koxy, SH, CN, -COO(€ erfs1-Cerr]alkyl),

(dJerr]-(err]al kyl)-C0OO, phenoxy | ogen or phenyl, or are cycl opentyl
or cycl ohexyl [err] (b) a radi &g p la [err]{(I{) in which pis zero or
1, or (c) a radical of fornula , inwhichqis O, 1, 2 or 3, or
[err] (d) a radical of fornula A errk (e) phenyl which is unsubstituted
or substituted by halogen, ([err]- err al kyl or Cerr]-Cerr]al koxy, (f)
Rlerr] and Rl err] together are upQranghed.or branched C[err]-Cerr]al kyl ene

or (Jerr]-Cerr]oxaal kyl ene, or formga,radical of fornula
, thle&) or furyl radical,

o)

[err] or [err] Ar2 is a phel
each of which is unsubstituted oMsubi$ti t™dted by hal ogen, OH,
Cerr]-Cerr]alkyl, or is substituted by CJerr]-Clerr]al kyl, which is

substituted by OH hal ogen, Clerr) ] al koxy, -COO(Cerr]-Cerr]alkyl),
-CO(OCH[ err] CH err])[err] OCH er iy, @qerr]- (Vi)
U

' v
—L= (vin;
R R U

2

X is a divalent radical of formula —n N— , -N{R11)- or -N(Rq1)-Ry2-N{R11)-;

Y is C4-Cgalkylene, cyclohexylene or a direct bond;

U is-O- -S-or-N{Rq7)-;

V has one of the meanings of U or is -CO-, -CH»-, -CH,CH,-, Co-Cgalkylidene or a direct

bond;

W is unbranched or branched C;-C,alkylene or C,-Cgalkylidene;

R¢ and R, are each independently of one another

(a) C4-Cyzalkyl, which is unsubstituted or substituted by OH, C4-Csalkoxy, SH, CN,
-COO(C4-Cgalkyl), (C4-Caalkyl}-COO-, phenoxy, halogen or phenyl, or are cyclopentyl or

cyclohexyl
l?N. Fl‘15

(b) aradical of formula  -(CHR,,)-—C=C—R,q , in which p is zero or 1, or

(c) aradical of formula —<3c;}-|2)q ,inwhichqis0,1,2o0r3, or

= R

1 13
(d) a radical of formula —CH-Ar, ,

(e} phenyl which is unsubstituted or substituted by halogen, C4-Cjzalkyl or C4-Cjzalkoxy,
() R, and Ry together are unbranched or branched C,-Cgalkylene or C3-Cgoxaalkylene, or



Clerr]al kyl), or the radicals phenyl, naphthyl, thienyl or furyl are
substituted by CJerr]-Cerr]al koxy or by (Jerr]-Cerr]al koxy, which is
substituted by -COO(Cerr]-Cerr]al kyl) or

-CO(CCHerr]CH err])[err]OCH err], or the radicals phenyl, naphthyl,
thienyl, furyl or pyridyl are substltut5e'd by - (OCI-l[err]CI—l[err])[err]O—l,
-(OCH[err]CH[err])[err]OCH[err] Cerr]-Cerr]al kylthio, phenoxy,
-CoO(Cerr]- derr]al kyl), -CO(OCH[err]CH[err])[err]OCI—I[err], phenyl or
benzoyl; nis 1-20; mis 1 or 2; Rerr] is -Clerr]al kyl,
Cerr]-Cerr]alkyl whichis s itUted b err]- C[err]al koxy, -CN

or - 0O 9dnd a FdiEdilottdiiia s &3- zmnyl .Cerr]-Clerr]cycloal kyl
or phenyl-Clerr]-(err]alkyl; S r err]al kyl ,

derr]- C[err] al kyl which is substi ths ed by -O—I err]- C[err] al koxy, -CN
or -COO(Cferr]- Cerr]Jalkyl), or Rerr] is Clferr]-Cerr]alkenyl,

d err] - Greris pependanagpthyl, pih'@ﬁ)ﬂlﬂf @{ﬂé‘rﬁi]ﬂcﬂ[ eaGN Gfvjeh iSunBHRSAIHtEdA ch i s
unsubst Isfuﬁgﬁdte@rby%voﬂelnt @Hecb %4k drlis Qﬂ%ﬁfuléﬂ Wd:,-c nan rdhigh Rfsubatltledy or
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Rierr] oéR%;éar"f‘ig‘ Vi 'ngfeﬁméﬁté'eéiy ‘?-éféw&]ea Kl%éne whi ch can be

subst i t LHCEOBHCH.) QLkk s §r-thih eadidadd pivenyl, oaphtﬁ)ﬁﬂn@.{rgr fryiCfreyridydkkeyl ); Rl err],
th

nydr ogertoehed o f’%ﬁ HeSHl5: @S&?k“"éﬁ@@@? J'ef%t SRRIARE) Anently. COCRED) e

benzyl , %#EHM'C@‘O g@UﬂppCtm[F@ﬁf\yl orb - SOQ[ err], - sq err]Rlerr],

-N(R[err,})(,BﬁezOr]) -NH-SOerr]R err] or [err] Z is -O, -S-, -N(Rerr])-,

-N(R[err])- R[‘err -N(R[err])- or [err] ; R err] is hydrogen,
Cerr]- ‘? hal ogen or CJerr]-C[err]al kanoyl; Rerr] is

d err] - Gegris mlaqyarkyu,@@czaukmrm]aabmmd Bhow,-cCoasikbxyIeN o al ky! |
R T A N
Rlerr] iBs h9&Ihébmikyl.@g@aa]lkmmpasmntmd he€1y,|-C4-Caalkéxy, -Gl or rfGOO®Rer r ]
?:Fgr rR][ e &Jal@{)e?ﬁ% i dgr@s‘éﬁéﬂgee gtloglﬂﬁ @%&hﬁb ChQiWI QP BRer which is
C[ err]- qr@,upftgpqgg 06 gubstituted by C1-C12 yl, C1-C4alkoxy or -COO(C1-C4aIkyI)
or R4, together with Ry, is C4-Cralkylene, phenyl-C4-C,alkylene, o-xylylene, 2-butenylene or
C,-Csoxaalkylene,
or Rz and R4 together are C4-Cralkylene which can be interrupted by -O-, -S- or -CO-, or R3
and R4 together are C3-Cralkylene which can be substituted by OH, C4-Cgalkoxy or
-COO(C4-Caalkyl);
Rs, Rs, Rz, Rs and Ry are each independently of one another hydrogen, halogen, C;-
Cioalkyl, cyclopentyl, cyclohexyl, phenyl, benzyl, benzoyl or a group -OR47, -SRyg, -SOR g,

o R
i l 4R3
-S05R g, -N(Ra0)(R1g), -NH-SO3R5; or —Z C'—Cl)—N\ :
R
R 4

2

Z is-O-, -5~ -N(Ris)- -N —N N
18 -U-, -O~, - ( 11)-1- (R11)-R12-N(R11)- or _/ '

R1p is hydrogen, C4-Cyzalkyl, halogen or C,-Cgalkanoy!;

R11 is C4-Cgalkyl, C3-Csalkenyl, phenyl-C,-Caalkyl, C;-C4hydroxyalkyl or phenyl;

Ri2 is unbranched or branched C,-C4galkylene, which can be interrupted by one or more -
O- or -S-;

R13 is hydrogen, C4-Cgalkyl or phenyl;



Rlerr] is hydrogen, Cerr]-Cerr]alkyl, Cerr]-Clerr]alkyl which is
substituted by -SH, -CN, -OH, (err]-(err]al koxy, (Jerr]-{ err]al kenoxy,
-OCH err]CH err]CN, -CCH err]CH err]COOCerr]-Cerr]al kyl), -COCOH or
-OCOderr]-Cerr]al kyl which is unsubstituted or substituted by SH, or

Rlerr] is -COOderr]-Cerr]alkyl), or-&err] is err]-Cerr]alkyl which
Is interrupted by one or nore -O, or Rerr] is -(CHerr]CHerr]OJ[err]H,
Clerr]-Cferr]al kanoyl, Cerr]- C[err]al kenyl, cyclohexyl,

hyd b db
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ot her, G err] C[ err]al kyl, C2-C4hydroxyal kyl, Cerr]-(err]al koxyal kyl,

C[err] % #@blﬁggyl C[err] C err]cycl oal kyI phenyl -Clerr]-Cerr]al kyI,
phenyl i ¢R 1§ URsubstituted or substituted by hal ogen, Cerr]-Cerr]alkyl

or CJer rlﬂtaOFéﬂb’dr]osbk.c&w?meﬂ(Y'RPeﬂda”@W' Rycehexylae-Cajabit Whichds sybshitutaddyyl  or
e o er Sk - GHP TN, -BOROHLEQO(C) AR G R IR LObHEEAICH B I cRre LG can
Cerr]- O[VB'EP }Salepétﬁbteﬁmféhbﬁfl&ﬁe%éy St tRe iR 9 9yp4a|b[‘)epf Fw is
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PrO or 1 gttt B RAIGGAN, S, Raeai 87 Baatkns Set ot Baaiv Sk ion sl ¢ of
a conpouRg arfd Rygrane bact indépertentiyt d)fthé B)her,a@+-C palkyl, 6@64Wdym(yamyk;omé;)und

whi ch
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f or phot vesubsiituted or sybstitutad |bmg:alm@sesc1-ﬁ1zlaﬁssls>r Qae@alky»md:r}ﬁbb gmebRpzarei on -
reactloné Gg&gé%g,rd‘g%&ggl n that a conpound of fornula I, or IIl as

defi ned above 1S a a_latent base to the m xture to be Eflymarlzed

and i rr a8l Rtesd\fap togethai@re, f2-CarlkyigR VBISH CAN Pe fHerodied BY PRt o gener at e
t he baseor Ryg and Ry together are Co-Cgalkylene which can be substituted by hydroxyl, Cs-

. Caalkoxy or -COO(C4-Cgalkyl); and
Ra1 is C4-Cygalkyl, phenyl which is unsubstituted or substituted by halogen, C+-Cyalkyt or
C1-Cgalkoxy, or Ryq is naphthyl;
. or an acid addition salt of a compound of formuta |, Il or Iii;

(B) atleast one organic compound which is capable of reacting in a base-catalyzed
reaction; and,

(C) optionally, a sensitizer.

A further object of the invention is a process for photochemically generating bases in base-
catalysed polymerization reactions, characterized in that a compound of formula i, Hi or lil as
defined above is added as a latent base to the mixture to be polymerized and irradiated with
light of the wavelength from 200 to 700 nm to generate the base.



-7 - At | east one conpound of the formula I, Il or Ill is present in the
inventive conposition. Accordingly, mxtures of conpounds of the forrmula I,
Il or Il may be present in the conposition, e.g. 1-4, preferably one or
two conpounds of the formula I, Il or Il are present. Clerr]-Clerr] Al kyl
Rlerr], Rerr] and R err] can be, for ekanple, nethyl, ethyl, propyl,

i sopropyl, butyl, iso- butyl, sec-butyl or tert-butyl. Cerr]-Cerr]Al kyl
Rlerr], Rerr] and R err] can also be, for exanple, pentyl, hexyl, heptyl,

(I;Fte)r”r] Zet%/s:t?re\ég%@g{nrnd ‘Pi[té? ?qr}nﬁﬁlaﬂg}ﬂ l by t%\t m&[\ ntﬂqcéqnlaosr erR[r ]er 1

S[Srrllmomﬂﬂa aﬂxl@réﬁzﬁf?empbaﬁdﬁeif&ﬁw@mumlnu|o,rHﬂm@ be presedeinthe undeC%’l or
odecy err. - n err r err can
SRR ERLCITe A e Emia e R

preferred C[err] C[err]AI kenyI Rlerr] and Rl err] can also be, for exanple,

hexenyl , g/,ﬁ% Q‘k F?ﬁ%?.ﬁ'ﬁ’ caltb8! fo efe%ﬁlr rlnefr@heerﬂyl BBy iEdprofin St RBY

Rl err] as ¢ particu

Cerr]- Gﬁlé‘ilrt}é@ywtﬂ&rk%n blR[/brr], Rlerr], Rerr] and Rlerr] can also be, for
exarrpl e, cyclooct yI or cycl ododecyl Phenyl C[ err]-Cer r] al kyl Rerr],
R e r] and R err] in particular

b | .
G ert] . eBrAIA Byl Bneind foasan elsatsn KraxamRS, PREDJEEACCRS ogtv, Zathyibexy!

tetra-, genead- @frahemmM)E@OﬁAlkq RE,Hy BERY, RH Ry IFRRDR,\RGARHR198AE Rag
exanpl e, ne hexyl ene. Al kyl i dene

th 1, 2-
are unbr?chq“ % Br 8%em%dlogylké?cyéﬁﬁq%yl Ha‘?ﬁo°5f50't4f&5’e?ﬁee val ences at one
carbon atom[err] . Accordingl y, Clerr]-Cferr] Al kylidene V and Wcan be,

f |
| sobut 1 CEEHARSY Fy K0y, RN SR8 bey B RKERYe, SFR el K ety
- napht hyalilyl, zallmhtpmnguprefelzeﬁ Uy Cr2Atkenyl Bryand Bygearpalso tphéqryaxamm wexenyl

4-1 sopr ogub gpaéoenﬁtoctyl phenyl , 3-nmet hoxyphenyl, 4-phenoxyphenyl, 4-phe-
nyl phenyl, 4-benzoyl phenyl and 4. chl or o- 1- napht hyI. Exanpl es of substi t ut ed

al kyl R2 are the groups 2-nethoxyethyl, 3-butoxypropyl, 2-isopro-

goxﬁghh?me- A, IW%?RWWPHIW Rg &&-dyloaligeaty in patre;hlhgrogabﬁpw Rgszg%gg?ﬁgmw:%éu or
4- E hi or/o J%%nd ?%ﬁ"}ﬁlﬁggﬁﬂ?mq&?bﬁyﬂaoc{y or cyclo@ogecX(l group

Phenyl-C1-Caalkyl Rs, R4, R17, R1a, R1g and Ryq is, in particular, benzy.

C+-CeAlkylene Y can be, for example, methylene, or di-, tri-, tetra-, penta- or
hexamethylene. C{-C;Alkylene W can be, for example, methylene, ethylene, 1,2-propylene
or 1,2-hexylene.

Alkylidene are un?kra:nched or branched alkyl chains, having two free valences at one
aixy

carbon atom /CH . Accordingly, C,-CgAlkylidene V and W can be, for example,

ethylidene, propylidene, isopropylidene, butylidene, isobutylidene or hexylidene.

Examples of Ar are the groups phenyl, 1-naphthyl, 2-naphthyl, 2-furyl, 2-thienyl, 4-chioro-
phenyl, tolyl, 4-isopropylphenyl, 4-octylphenyl, 3-methoxyphenyl, 4-phenoxyphenyl, 4-phe-
nylphenyl, 4-benzoylphenyl and 4-chloro-1-naphthyl.

Examples of substituted alkyl R, are the groups 2-methoxyethyl, 3-butoxypropyl, 2-isopro-
poxyethyl, 4-phenoxybutyl, 2-chloroethyl, 3-chloropropyl, 2-phenylethyl or 3-phenyl-propyl.



or 4-butyl phenyl. Substituted al kyl R3 and R4 can be, for exanple,

2- hydr oxyet hyl , 2-hydroxypropyl, 2-hy- droxyisobutyl, 2-ethoxyethyl,

2- met hoxypropyl, 2-butoxyethyl, 2-cyanoethyl, 2-ethoxycar- bonylethyl or
2- met hoxycar bonyl et hyl . Substituted phenyl R4 can be, for exanple,

3-chl orophenyl, 4-chl orophenyl, 4-tolylg-4-tert- butyl phenyl,

4- dodecyl phenyl, 3-nethoxyphenyl or 3-nethoxycarbonyl phenyl. If R4,
together with R2, is al kylene or phenyl al kyl ene, they preferably form
together with the linking CGatomand Natom a 5- or 6-nenbered

het er ocyamples ¢igubstituiRg pheayiFa, aredbe Braupadechigrrphenyb 3onethaxyrhenph édoly!
aIkernQ”4qﬁ@¥pm§@terably form together with the |linking NNatom a 5- or
6- menbered heterocyclic ring, for exanple a pyrrolidine, pi- peridine,
nor phol i ne, thionorpholine or piperidone ring, which can be substituted by

%Fe o]r rmjbed tiﬁité‘d/hlkymggﬁu)ﬁy cal tB@,WT eiarﬁﬁlb.ez-hgafuxpét-htyﬂ, zerlil ydr_oﬁpedsb ;sﬂl,ﬁé-lhﬁnoyl
err] a r ap be r, ex e, Propion ryl, i ryl;
exanby RMsBL S Phaptnyl 2 EraRyeraet ot ety Schiaopity 2 bl or
C2- CAhy drooyletiykgt 2-RlethaxycarBbeylethyland R err] can be, for exanple, 2-hydroxy-
et hyl, 2-hydroxypropyl or 4-hydroxybutyl. Al kylene or interrupted al kyl ene
R12 can be, for exanple, ethylene, tri-, tetra-, penta-, hexa-, octa- or

dodecameiubpfitiied phery) i sanibpl fariexample, SnehloropBermy14-chietdpienist #dofgk Uytene,
3- oxa- :am%‘wutd%a@cyxanmdﬂﬁems@r{we&%umém&ﬁa%g#@ﬁﬁ@sﬁﬁ hyl ene,

4, 9- di oxadodecanet hyl -" ene,” 3,6, 9, 1 el raoxat et radecarret ene or
4-t hi aheptanethylene. If Cerr]-Cerr]alkyl is interrupted by one or nore O

at ons, ilf Ri,3odetheroxitRL,8s BIRyIRHE WP bREhyMIkylerk, tHdy meRrably fond, Bgatherwith tHe R14

and R15 Igﬂe e{g are -tC7a Eyl e(?e the%d ﬁr el, I‘% particular, 1,3- or

1, 4- al ky"ERE C-plom adNitem. g S3or0-gisnogRed heterocydlictingne 2 4 pent yl ene,

1, 3-hexyl ene, 1,4-butylene, 1,4-pen- tylene or 2, 4-hexylene. -9-

Substi t d L, Clne s er, e,

a-onl or ab R sPRFYogRHEl ato afiblor efibjec g bidy £RFkcBEly 1S, GHARE!

4- nony| pritnmihe linking dttatom, geray|6-memberasieiemeyslic riog, for exampleaypetigine, pi-
peridine, morpholine, thiomorpholine or piperidone ring, which can be substituted by one or
more alkyl, hydroxyl, alkoxy or ester groups.

C,-CgAlkanoyl Ry and Ry7 can be, for example, propionyl, butyryl, isobutyryl, hexanoyl or
octanoyl, but preferably acetyl.

C4-C4Hydroxyalkyl or C5-Cshydroxyalky! Ryy, R1g and Ry can be, for example, 2-hydroxy-
ethyl, 2-hydroxypropyl or 4-hydroxybutyl.

Alkylene or interrupted alkylene R4, can be, for example, ethylene, tri-, tetra-, penta-, hexa-,
octa- or dodecamethylene, 2,2-dimethyltrimethylene, 1,3,3-trimethyltetramethylene, 3-oxa-
pentamethylene, 3-oxa-heptamethylene, 4,7-dioxadecamethylene, 4,9-dioxadodecamethyl-
ene, 3,6,9,12-tetraoxatetradecamethylene or 4-thiaheptamethylene.

If C4-Cgalkyl is interrupted by one or more O atoms, it is for example interrupted by 1-3, or
one or two O atoms.

If Ry4 and Rys together are C3-Cralkylene, they are, in particular, 1,3- or 1,4-alkylene, for
example, 1,3-propylene, 1,3-butylene, 2,4-pentylene, 1,3-hexylene, 1,4-butylene, 1,4-pen-
tylene or 2,4-hexylene.



A - Si(Cerr]-Cerr]
~particular, -Si (CH

al err](phenyl)[err] group Rerr] can be, in
-Si(CH[err])[err]-[(é(
de

kyl) [
])[err], -Si(phenyl)2CH3, -Si(CH err])[err]phenyl,

rr])[err]CH(CH err])[err]] or -Si(phenyl)[err].
Substituted Cerr]- al kyl Rlerr] can be, for exanple, 2-hydroxyethyl,
2- met hoxyet hyl or 2-al oxyethyl. S@bstituted Clerr]-C[err]alkyl Rerr]
can be, for exanple, 2-nercaptoethyl, 2-hydroxyethyl, 2-hydroxy- propyl,
2-nethoxyethy| -CH[err]CH[err]CCH[err]CH[err]CN or

-CH[.err err] [ Alkox al k err] .a err|
can be, "‘%S%%erSCH )[" Fiat @x Oé‘llaﬁcB?]y&r pmp ét%&%%\@dlﬁ,‘ c%iorg{)he-
2- but oxyﬁym Atblyl, a-mtuwmmmw ncﬂfyl;ihdn?bgwdvdyéeg‘rlbb(ényl,ﬁ-&feltl‘]ox@bleerry] Al karoy |
Rlerr] apd hR&_‘err] are, in particular, acetyl. Substituted phenyl or
napht hyI° ﬁ &TYT can be, for exanple, 4-tolyl, 4-bronophenyl, 3-chloro-
phenyl, 4-butyl phenyl, 4-octyl phenyl, 4- decylphenyl 4- dodecyl phenyl ,

3-net ho 1Y, | IJ i

chi oronéyﬁ?ﬁé;lésa‘%@ﬁ? %,W?eﬁﬁfr%a iﬁ‘ﬁ@?@‘ SIS

t oget herSipids)nhepylerti(Chts)a- e e o RSH eﬂst)aey forms, together with
t he |inking Natom aheterocycllc ring, preferably a 5- or 6-nenbered
ring, whjich can be_s ituted by al kyl dr oxyl alkox or es roups
B! o SUBRIGRCr PO Hie oy be. s Fratnile. ZRysErbist, 2 My s Ty b oA e,
3- et hoxyepsthinyl pi peri di ne, norpholine or 2,6-di- methyl nor phol i ne rings.
Al'l these conpounds have at | east one basic am no group and can therefore

be converted to the corresponding salts by addi ng acids. These acids can be
i nor ganiSubstitutsdduEealient Resscantbea fgylexampfe, gmwcwbelbyla%wﬂr@pcyethmr? hydroxy-

Herr]S 5‘;5 z-mE{h%&yét yéal?fﬂgbl-lg@PPCH%dN %‘l—P%&H {l‘f(b@éH for exanple,

acetic CI , olerc aci CcPnr cact aci artaric acid or
CF[err] COOH, and sul fonic acids, for exarrple CH[err]SCIerr]H

C er r] Hagkd: ldnd R; QEaerrsd HBreé)Ed ehblﬂd&?éth}/l‘ Sﬂ(ﬁ&éfhy\o 2-ethoxypropyl,

1)
) [
CH e
rr]
| yl

S
pCH[err rr err err err Pref erred
corrpoun Wflé"f ‘é’r?ﬁ'\% # '%J‘n ch Ar[err] is a group of fornula
IV, R5 and R6 are hydrogen, hal ogen, Cerr]-Cerr]al kyl or a group

- o SRl L6, n ot bodfyer 1+ - N(RCerrD) (Rler ),

NH- SO er err

Substituted phenyl or naphthyl Ry can be, for example, 4-tolyl, 4-bromophenyl, 3-chloro-
phenyl, 4-butylphenyl, 4-octylphenyl; 4-decylphenyl, 4-dodecylphenyl, 3-methoxyphenyl,
4-isopropoxyphenyl, 4-butoxyphenyl, 4-octyloxyphenyl, chloronaphthyl, nonylnaphthyl or
dodecylinaphthyl.

If Rig and Ry together are alkylene or interrupted alkylene, they forms, together with the
linking N atom, a heterocyclic ring, preferably a 5- or 6-membered ring, which can be
substituted by alkyl, hydroxyl, alkoxy or ester groups. Examples of such rings are pyr-
rolidine, piperidine, 4-hydroxypiperidine, 3-ethoxycarbonylpiperidine, morpholine or 2,6-di-
methylmorpholine rings.

All these compounds have at least one basic amino group and can therefore be converted
to the corresponding-'salts by adding acids. These acids can be inorganic or organic acids.
Examples of such acids are HCI, HBr, H,SO,, H3PO4, mono- or polycarboxylic acids, for
example, acetic acid, oleic acid, succinic acid, sebacic acid, tartaric acid or CF3COOH,

and sulfonic acids, for example, CH3SO3H, C12Ho5S803H, p-C1oHa5-CeHa-SO3H,
p-CH3-CgH4-SOzH or CF3SO3H.



in which Zis -0-, -S, -N(Rerr])- or -N(Rerr])-Rerr]-NRerr])-, Rerr]
-and R err] are hydrogen, R err] is hydrogen, halogen or (Jerr]-C[err]alkyl
and Rlerr], Rerr], Rerr], Rerr], Rerr], Rerr], Rerr], Rerr], Rerr],
Rlerr] and Rlerr] are as defined above, O the conpounds of formula I, in
which Ar[err] is a group of formula I\ﬁ,OV\,herein Rlerr] is a group -OR[err],
-SRlerr], -N(Rerr])(Rerr]) or [err] those conpounds are preferred in

which R err] is hydrogen, halogen or CJerr]-C[err]al kyl or has one of the

e o TR P Shedd N e
Rl err] &gan®Fararé hydropen,iddnggendenthaalkyf ot tgroup ROR1ar8R ai t3&R1s( HO2-Ris,

Cerr]-¢ r@{o Vi % I fb) a radical of formula [err] or (d) a radical
of for nuqlhg'?) 'glﬁr ?ﬁ&lferr]; in which Aré is a phenyl radical which is

unsubstituted or substituted by hal n, <|IZ:[ rrlgCerr]al kyl nethylthio,
met hoxy or benzoyl; R3 and R4_arze_@ué& engdeht |y of the other
Cerr]-Cerr]alkyl, Cerr]-Cerr]al whi chh i sgsubstituted by

Cerr]-Cerr]al koxy, -CN or -COQC[err]-C[eF‘z]aI I‘<yl), or Rerr] and R err]
are allyl, cyclohexyl or benzyl, or Rerr] and R err] together are

Clerr]- @[‘é!h'ﬁi‘lgl'ﬁy@er@'v WiFon- eeN(BeRaNiRubted by -0-: Rlerr] is

 err] - & end]r) 46 hyd@igbdr] . benzyl or C2- Cdal kanoyl; Rlerr] is

Cerr]-Cler | kyl eng; err] rr]l, Rlerr] and Rl err] are each

i ndepen rﬁf“}ﬁﬂ'%g'bﬁ‘@ﬁ’gﬁg{"ﬁgﬁ'%%%yga@% or methyl; R17 is unsubstituted or
SH- substR4} B, 6%, B,eR¢1] R Bi+, Rad, IRk, Rag ahg o panecdsgdfine@ abevédoxyet hyl |, 2-

al Iyl oxyethyl, allyl, cyclohexyl, phenyl, benzyl or -Si(CHerr])[err];
Rlerr] is hydrogen, unsubstituted or SH-substituted CJerr]-Clerr]alkyl,

2- hy dr oX3fdhérgompaundsect fesmda by whigh Aniis @i gravredf form@pl ¥ Mmkareinut ed phenyl, or

I's p-tolylis ArIENBOR,;, B8, -N(R1g)(Ra0) OF
o

R
o]l R
——Z C_?_N‘ 1

R,
those compounds are preferred in which
Rg is hydrogen, halogen or C4-C,alkyl or has one of the meanings given for Rs,
R» and Rg are hydrogen or halogen,
Rg is hydrogen or C4-Csalkyl,
Zis -O-, -S- or -N(Ry4)-,
R4 and R; each independently of the other are either
(a) C4-Cealkyl,

R13 RM F{15

e
(b) a radical of formula —C—C=C~R,, or

(d) a radical of formula -CH(R3)-Ary; in which

Ar; is a phenyl radical which is unsubstituted or substituted by halogen, C-C,alkyl
methyithio, methoxy or benzoyl;

Rs and R4 are each independently of the other Cy-Cyjalkyl, Co-Cyalky! which is substituted
by C¢-C,alkoxy, -CN or -COO(C+-Cqalkyl), or Rz and R4 are allyl, cyclohexyl or benzyl, or Ry
and R4 together are C4-Cgalkylene which can be interrupted by -O-;

R4y is C4-Caalkyl, allyl, benzyl or C,-Calkanoyt;

Ryz is C,-Cgalkylene;

Ria, R14, Ris5 and Ryg are each independently of one another hydrogen or methyt;



Rlerr] and Rl err] are each independently of the other (Jerr]-(err]alkyl,
Clerr]-Cerr]al koxyal kyl, acetyl, allyl or benzyl, or R0 and R21 toget her
are C4-Co6al kyl ene which can be interrupted by -0-. Particularly preferred
conmpounds of formula | are those in which Ar[err] is a group of fornula IV
wherein Rerr] is a group -CRerr], -Sh‘[err] or -N(R[err])(Rerr]), Rerr]
I s hydrogen, chloro or (Jerr]-Cerr]alkyl, or has one of the neanings given
for R5, R err] and R[err] are hydrogen or chloro, R err] is hydrogen or

I
o (b &7 Breupspe B Rt aeShided ¢ LCeaih oA O 2 o Bl el
whi ch i allylosyetist,idivi eytiairexgiuplsarivi, ieezyl oy - &@H&en Clerr]-(err]al kyl,
CH f
R T ALKy M AR O S g S
of the metway@frm N}‘S@%ltuf?téﬂk -SUQStﬁéﬂeﬁ@ia?@ﬂWIls pat@lvl;nr benzyledndyl , or Rlerr]
and R erFf];aﬁ&’gl%% Qr%rea%h‘?ndé'éﬁééfﬁfytb‘fItr?en&herp@{lé?zg%hﬂg-@}ﬁlk&yalkyl acetyl, all\ﬁl _

3- t'anet
insubot 1 EPGRVSH Farad et tosa&h@aa@[wqa"&ﬁ%er%m%e P S

2- met hoxyet hyl or phenyl, Rerr] is unsubstltuted or SH—substltuted

e Pt O SARBENE P [ESIRSASH W AR b ey,

d err] alvhdrein2- net hoxyet hyl, acetyl or allyl, or Rerr] and R[err] t oget her

are C[erasllsg[q?é]@_ undawl\ﬁﬁigﬁﬁtgbe Interrupted by -0-. Specificall y

preferre (4-mor phol i no- benzoyl ) - 1- benzyl -

di net hylﬂaﬁﬁwoﬂ?-fbr% 0 oFGrCadlkyl. erwseoneaumaaniogs given fasfsul a |, wher e| n

Alerr] i @,ogqé)mrggrgglgﬁd}@ﬁmga |V are preferred in which Rlerr] is a
group - benzyl or allyl radical; R[err] |s hydr ogen or

er
met hoxy: %ﬁﬂy&ﬂ% pr &Rf’e?'hﬂ and Rlerr} @re hydrogen. -
1 14 1 15
R, is either (a) a radical of formula -CH;-C=CH or

(b) a radical of formula -CH,-Ar,, in which
Ar; is a phenyl radical which is unsubstituted or substituted by halogen, C4-Csalkyl, CH3S-,
CH30- or benzyl,
R, has one of the meanings given for Ry or is C4-C4alkyl,
Rj and R4 are each independently of the other C4-Cgalkyl, 2-methoxyethyl, allyl or benzyl, or
Rj and R, together are tetramethylene, pentamethylene or 3-oxapentamethylene,
Ri4 and R45 are hydrogen or methyl,
R47 is unsubstituted or SH-substituted C4-C,alkyl, 2-hydroxyethyl, 2-methoxyethyl or phenyl,
Ryg is unsubstituted or SH-substituted C¢-Cyzalkyl, 2-hydroxyethyl, 2-methoxyethyi,
unsubstituted or SH-substituted phenyl or is p-tolyl, and Rg and Ry are hydrogen, C;-
Caalkyl, 2-methoxyethyl, acetyl or allyl, or Ryg and Rjq together are C4-Csalkylene which can
be interrupted by -O-.

Specifically preferred is the compound of formula | (4-morpholino-benzoyl)-1-benzyl-1-
dimethyl-amino propane.

Further, those compounds of the formula |, wherein A, is a group of the formula 1V are
preferred in which Rg is a group -SRyg,

R1 is a benzyl or allyl radical;

Re is hydrogen or methoxy; and Rz, Rg and Rg are hydrogen.



Mor eover, conpounds of the formula I, wherein Alerr] is a group of the
~formula IV, and R err] and R err] each independently of the other are
Cerr]-Cerr]alkyl, allyl or benzyl; and R5 is a group -OR[err],
-N(Rlerr])(Rerr]) or -SR[err] are preferred, specifically

(4- et hyl t hi obenzoyl)- 1 -nmethyl-1 -rr‘o‘rzp‘hol ino ethane. Preferred are
conpounds of the fornmula I, in which Ar[err] is a group of the formula IV,
wher ei n, R[err] and Rl err] each indepedently of the other are

- b : th
G o r] - Helod el RYpofios SaBY four il Chfeldlh, 57 R SOHS BRI M0 R eid? OF 0P 27
d er r] - 8 @nd Raldagh irdiependently Bf therdtherRfre OiGsaRylealyfi onbenzy); @ndl] are hydr ogen.
O th : f
wher elen g@&g%ﬁgréfgu ON(%E)@@ bl?)s}dg{ er rﬁk%ﬁ]see%glga o@qg%tﬂgﬁ%érﬁg erred in
whi ch Rienethylzihenomghefing ethpee.hydr ogen, and al so those in which Rlerr],

Rerr], R[err] and Rlerr] are hydrogen, and those in which Rlerr] is allyl
or benz

ferred conpopnds of fornula, l, are noreoyer .tho n whi ch
o or 1 Fréfoabdni Anoungs aing teruisdn Bhinist o2 oS 8L R ARG or
Cerr] - @hetgid,al kyl, and Rlerr], Rerr], Rerr] and R err] are hydrogen,
err] i |1yl . b kyl, allyl or benzyl,
5[3 an!j ﬁzaipféeeﬁ??h "?“%géﬁée’ﬁ'é( ?’f‘{/&'&???r%[ o¢‘#¢g&[ gtgeérn?yl >C/:[err] al>/kyl y
C[ err ] Ezend]Ry dagh intlependeéntly of bt dthert ard Gaycﬁll@tmqto@tbeWQralmﬂmllmm or
Cl ¢4nd orllc?‘&ké‘ alitnid kgl and Rlerr] are allyl, cyclohexyl or
benzyl 3 Eﬁe&{ Rf:é a{

together are CJerr]- C[err]al kyl ene whi ch can
be i nt eMeuPt.dt ang Bﬂfehﬂ@ﬁﬂﬂes of individual compounds of formula | are
di sclosed in US 5 077 402, colum 7, Ilne 65 to colum 16, Ilne 15 as wel |
as in Table of this
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radl atl on curabl e systens. Systens which can be cured are those organic

CO”pounqﬁet‘éfﬂ’eﬁQoﬁ u&&%hﬁﬁn&élé&%&'e%eﬂtﬂo?e 19% cﬁ'uttu Oéf‘dﬂxgr&?&Huﬁ”‘lW‘h' ch

can, for exanmp tution rea action_or
condens a¥hesein ,Pgﬁhyq;qagen halogen or C4-Coalkyl, and Re, R7, Rg and Rg are hydrogen, R; is

allyl or benzyl, Ry is C4-Cgalkyl, allyl or benzyl, Ry and R4 are each independently of the
other C4-Cyoalkyl, Co-Cgaalkyl which is substituted by C4-Cjalkoxy, -CN or -COO(C+-Cgalkyl),
or Rz and Ry are allyl, cyclohexyl or benzyl, or Rz and R4 together are C4-Cgalkylene which
can be interrupted by -O-.

Examples of individual compounds of formula | are disclosed in US 5 077 402, column 7,
line 65 to column 16, line 15 as well as in Table 1 of this reference.

The preparation of the compounds of formulae 1, Il and lil is known and is disclosed, inter
alia, in US 4 582 862, US 4 992 547 and US 5 077 402.

According to this invention the compounds of formulae |, il and il can be used as latent
base catalysts, i.e. as generators of bases, which are activated photochemically, in radiation
curable systems. Systems which can be cured are those organic compounds which are
capable of reacting in a base-catalyzed reaction which can, for example, be a substitution
reaction, an addition reaction or a condensation reaction.



The base is only photogenerated in exposed areas of the conposition and
-therefore e.g. photoi nageabl e thernosetti ng conpositions cured by the

phot obase catal yst can easily be prepared wi thout any need for an

addi ti onal radical polynerization procg The process of the present
i'nvention is therefore useful for curi é “conposi tions which do not
necessarily contain ethylenically unsaturated double bonds and provi des new
phot oi mageabl e ther- nosetting conpositions cured by an ani oni ¢ nechani sm
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functlons anples are ‘partly este
compounds Wlth at ieast two epoxide groups.

Epoxide compounds are, inter alia, described in Ullmann’s Encyclopedia of Industrial
Chemistry, 5™ Edition, Vol. A9, Weinheim, New York, pages 547-553.

In the context of the invention it is possible to use any kind of carboxylic acid, possessing at
least one carboxylic acid group, as compound which is able to react with the epoxide, as for
example, dicarboxylic acids or polymeric acids. Specific examples are malonic acid, succinic
acid, glutaric acid, adipic acid, sebacic acid, phthalic acid, terephthalic acid, maleic acid,
cyclohexane dicarboxylic acid, polymeric acids such as partly saponified polyacrylates, for
example Carboset resins available from Goodrich USA. Also copolymers of unsaturated
compounds with or without acid functions can be empoyed. Examples are partly esterified
styrene-maleic anhydride copolymers, as sold under the trade name Scripset available from
Monsanto. Also copolymers containing both, epoxide and acid groups, can be used in the
context of the invention. Examples of suitable anhydrides are in particular dibasic
anhydrides. Specific examples are phthalic anhydride, methylitetrahydrophalic anhydride,



styrene-mal ei ¢ anhydri de copol yners, as sold under the trade nane Scri pset
avai l abl e from Monsanto. Al so copol yners contai ni ng both, epoxide and acid
groups, can be used in the context of the invention. Exanples of suitable
anhydrides are in particular dibasic agrydrides. Speci fic exanples are

pht hal i ¢ anhydride, nethyltetrahydrophalic anhydride, - 14 -

t et rahydr opht hal i ¢ anhydri de, hexahydropht halic anhydri de,

met hyl hexahydr opht hal i ¢ anhydri de, succinic anhydride, naleic anhydri de,

i sct os UGN ER Y, BARRE, foaRSR e ANGIRIGE oo e R dboRbER 1s with
at | eas@nbydiicegsypciiipanhyqride.daqleic anhydrisis. €3cosis anhwdiide. and pagigianpydrides| s

whi ch aExafmipldsalb Snif QlidTRRIGBEH th US!5 @ang82l 4hd JH-ABY141008! Paffeditdre t hi ol s.
entaerythrit t et ra(nmercapt oacet at e,

Speci fic exa es. of such thjols are r |

ot aer GPRPPUBIS Wt FERRAAGH GERRRa D IO BTOSEINNG: <bensenet i of

di t hi ot Mypichity thiohewhiah aresuiablel ar:e dmhel mi%ﬂe, ff’ibg@b“c'ta‘“l"f@cmQ*“t’ma‘aghﬂ'sh

3- L. e e mer.c 0 r

o Rl Bl aRbee 3F Rt AloicArBReFRBIANER o AT SRS RRERE Beitae b HAET

i nvent i detraimerciiptaprepionite), drdéthietlistenzemetiipl, ditgohesitol, mraatploetmg)ol,moh%{] 41240
d DE | g¢ Lns: ' ed with the

Pt ent iodecdhe i, thEGFeAERER) StndrBimbSopiBfic Ui B EfPeRBuid O WLLN, e

Pat ent 4limergaptegcetpi®port ant conpositions are those, wherein conponent (B)
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pol yesters and/ or polyethers and aliphatic or aromatic polyi socyanates; 3.
Two conponent systens of functional polyacryl ates and a pol yepoxi de, the
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am no  polymerisable or curable organic material. The organic material can be present in form of

mono- or poly-functional monomers, oligomers or polymers. Preferred oligomeric/polymeric

systems are the following.

Examples of such binder systems which can be catalysed by bases are:

1. Acrylate copolymers with alkoxysilane side groups or alkoxysiloxane side groups, for
example the polymers described in US 4 772 672 or US 4 444 974;

2. Two component systems of polyacrylates containing hydroxyl groups, polyesters and/or
polyethers and aliphatic or aromatic polyisocyanates;

3. Two component systems of functional polyacrylates and a polyepoxide, the
polyacrylate containing carboxyl groups, anhydride groups, thiol groups or amino
groups;

4. Two component systems of fluoro-modified or silicon-modified polyacrylates, which
contain hydroxy! groups, polyesters and/or polyethers and aliphatic or-aromatic
polyisocyanates;

5. Two component systems of (poly)ketimines and aliphatic or aromatic polyisocyanates;

6. Two component systems of (poly)ketimines and unsaturated acrylate resins or
acetoacetate resins or methyl-a—acrylamido-methyi glycolate;

7. Two component systems of polyacrylates, containing anhydric groups and polyamines;

8. Two component systems of (poly)oxazolidines and polyacrylates, containing anhydric
groups or unsaturated acrylate resins or polyisocyanates;



groups; 4. Two conponent systens of fluoro-nodified or silicon-nodified

pol yacryl ates, which contain hydroxyl groups, polyesters and/or polyethers
and aliphatic or aromatic polyisocyapates; 5. Two conponent systens of
(poly)keti m nes and aliphatic or aromatic polyisocyanates; 6. Two conponent
systens of (poly)ketimnes and unsat ut &t ed acrylate resins or acetoacetate
resins or nethyl-a-acrylam do-nethyl glycolate; 7. Two conponent systens of
pol yacryl ates, containing anhydric groups and pol yanm nes; 8. Two conponent
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creased by conbining said conmpounds with a suitable sensitizer (C).
Exanpl es for such sensitizers are especially sensitizers fromthe gqr/oup of
Q

car bonylcoé'éﬁﬁﬂﬁh’hb%)_ iRdoe mgval eampasitiondisdisyaliypresest iman pueRst of @ia?t?p &y of
appr opr ivdight Staferdily €100% Hykigh, foHbkdiRplEnRLevateweighlt hones, thi oxant hones,
pht al i m des, ant hraqui nones, ace- tophenones, propiophenones,
benzophenones, acyl napht hal enes, 2(acyl net hyl ene)- thiazolines,

3- acyl caueesansitivip of the3phatabasngeiveratarwvariousid teitied eadiatibrsears be ifurthey i e
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Examples for such sensitizers are especially sensitizers from the group of carbonyl
compounds having a triplet energy of 225-310 kd/mol. Examples of appropriate sensitizer
compounds furthermore are: xanthones, thioxanthones, phtalimides, anthraquinones, ace-
tophenones, propiophenones, benzophenones, acylnaphthalenes, 2(acylmethylene)-
thiazolines, 3-acylcoUmarins and 3,3'-carbonylbiscoumarins. Preferred sensitizers are thio-
xanthones, 3-acylcoumarins and 2(aroylmethylene)-thiazolines, thioxanthones and 3-acyl-
coumarins are particularly preferred.
Examples of individual compounds which can be used as component (C) according to the
invention are disclosed in US 4 892 547, column 16 line 58 to column 17 line 51 and are
incoporated herein by reference.
These component (C) sensitizers increase the reactivity of the generated amine bases
without shortening the shelf life of the compositions.
The amount of sensitizer (C) in the.composition is from 0.01 to 5 % by weight, preferably
from 0.025 to 2 % by weight.

The fact that the phdiocleavage of the latent base generator compounds of formulae |, li
and Il also generates radicals is especially useful in dual curing systems (=hybrid systems),
where both a radical initiator and a base catalyst are needed. Accordingly, the compounds
of formulae |, Il and 1l can also be used as latent bases and at the same time as radical
initiators in dual curing systems.
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whi ch can be used as conponent (C) according to the invention are disclosed
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acrylonitrile, acrylam de, nethacrylam de, N substituted (neth)acrylam des,

Vi nyl este" ®-such as vinyl acetate, vinyl ethers, such as isobutyl vinyl
et her, styrene, alkyl- and hal ostyrenes, Nvinylpyrrolidone, vinyl chloride
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acryl at eeryiirifelifagyateordetraacyiain, vinybagrnatee divinvirengene, divinyl succinate, diallyl
phthalate, triallyl p'hosphate, triallyl isocyanurate or tris(2-acryloylethyl) isocyanurate.

. Examples of polyunsaturated compounds of relatively high molecular mass (oligomers) are
acrylated epoxy resins, acrylated polyesters, polyesters containing vinyl ether or epoxy
groups, and also polyurethanes and polyethers. Further examples of unsaturated oligomers
are unsaturated polyester resins, which are usually prepared from maleic acid, phthalic acid
and one or more diols and which have molecular weights from about 500 to 3000. In ad-
dition, it is also possible to employ vinyl ether monomers and oligomers, and also maleate-
terminated oligomers with polyester, polyurethane, polyether, polyvinyl ether and epoxide
main chains. Of particular suitability are combinations of oligomers which carry vinyl ether
groups and of polymers as described in WO 90/01512. However, copolymers of vinyl ether
and maleic acid-functionalized monomers are also suitable. Unsaturated oligomers of this
kind can also be referred to as prepolymers.

Particularly suitable examples are esters of ethylenically unsaturated carboxylic acids and
polyols or polyepoxides, and polymers having ethylenically unsaturated groups in the chain
or in side groups, for example unsaturated polyesters, polyamides and polyurethanes and
copolymers thereof, alkyd resins, polybutadiene and butadiene copolymers, polyisoprene
and isoprene copolymers, polymers and copolymers containing {meth)acrylic groups in side
chains, and also mixtures of one or more of these polymers.
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Acrylic an hacrylic acid are preferred. Suitable polyols are aromatic
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pol yol s pertamddigpe2t.er,3- tral,dryclohexanediol, 1,4-dihydroxymethylcyclohexane, glycerol,
tris(B-hydroxyethyl)amine, trimethylolethane, trimethylolpropane, pentaerythritol, dipentaery-

thritol and sorbitol.

The polyols may be partially or completely esterified with one unsaturated carboxylic acid or
with several different unsaturated carboxylic acids, and in partial esters the free hydroxy!
groups may be modified, for example etherified or esterified, with other carboxylic acids.

Examples of esters are:

Trimethylolpropane triacrylate, trimethylolethane triacrylate, trimethylolpropane trimeth-
acrylate, trimethylolethane trimethacrylate, tetramethylene glycol dimethacrylate, triethylene
glycol dimethacryiate, tetraethylene glycol diacrylate, pentaerythritol diacryiate, pentaery-
thritol triacrylate, pentaerythritol tetraacrylate, dipentaerythritol diacrylate, dipentaerythritol
triacrylate, dipentaerythritol tetraacrylate, dipentaerythritol pentaacrylate, dipentaerythritol
hexaacrylate, tripentaerythritol octaacrylate, pentaerythritol dimethacrylate, pentaerythritol
trimethacrylate, dipentaerythritol dimethacrylate, dipentaerythritol tetramethacrylate, tripen-
taerythritol octamethacrylate, pentaerythritol diitaconate, dipentaerythritol trisitaconate, di-
pentaerythritol pentaitaconate, dipentaerythritol hexaitaconate, ethylene glycol diacrylate,



hydr oxyl end groups. Exanples of aliphatic and cycloaliphatic polyols are
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Suitable unsaturated polyesters and polyamides are derived, for example, from maleic acid
and from diols or diamines. Some of the maleic acid can be replaced by other dicarboxylic
acids. They can be used together with ethylenically unsaturated comonomers, for example
styrene. The polyesters and polyamides may also be derived from dicarboxylic acids and
from ethylenically unsaturated diols or diamines, especially from those having relatively long
chains of, for example 6 to 20 carbon atoms. Examples of polyurethanes are those
composed of saturated or unsaturated diisocyanates and of unsaturated or saturated diols,
respectively.

Polybutadiene and polyisoprene, and copolymers thereof, are known. Exampies of suitable
comonomers are olefins, such as ethylene, propene, butene and hexene, (meth)acrylates,
acrylonitrile, styrene or vinyl chloride. Polymers with (meth)acrylate groups in the side chain
are likewise known. They may, for example, be reaction products of epoxy resins based on
novolacs with (meth)acrylic acid, or may be homo- or copolymers of vinyl alcohol or hy-
droxyalkyl derivatives thereof which are esterified with (meth)acrylic acid, or may be homo-
and copolymers of (meth)acrylates which are esterified with hydroxyalkyl (meth)acrylates.



acids with aromatic, cycloaliphatic and aliphatic pol yam nes havi ng
preferably 2 to 6, especially 2 to 4, am no groups. Exanples of such

pol yam nes are ethyl enedi am ne, 1,2- or 1, 3-propylenediamne, 1,2-, 1,3- or
1, 4- but yl enedi am ne, 1, 5-pentyl enedi anpe, 1, 6- hex- yl enedi am ne,

oct yl enedi am ne, dodecyl enedi am ne, 1, 4-di am nocycl ohexane, i sophorone-

di am ne, phenyl enedi am ne, bi sphenyl enedi am ne, di-[err]-am noethyl ether,
di et hylene- triamne, triethylenetetram ne, di([err]-am noethoxy)- or

di ([err]-am nopropoxy) et hane. Qther sui- table polyam nes are polyners and
copol ynmers, preferably containting additional am no groups in the side
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mers, copolymers of vinylidene chloride with acrylonitrile, methyl methacrylate and vinyl
acetate, polyvinyl acetate, copoly(ethylene-vinyl acetate), polymers such as polycapro-
lactam and poly(hexamethyleneadipamide), and polyesters such as poly(ethylene glycol te-
rephthalate) and poly(hexamethylene glycol succinate).

The unsaturated compounds can also be used as a mixture with non-photopolymerizable,
film-forming components. These may, for example, be physically drying polymers or so-
lutions thereof in organic solvents, for instance nitrocellulose or cellulose acetobutyrate.
They may also, however, be chemically and/or thermally curable (heat-curable) resins, ex-
amples being polyisocyanates, polyepoxides and melamine resins. The use of heat-curable
resins concommittantly is important for use in such systems (also called hybrid systems),
which are photopolymerized in a first stage and then crosslinked by means of thermal
aftertreatment in a second stage.

In hybrid systems (as well the ones comprising anionically and radically curable compo-
nents, as well as the ones comprising chemically and thermally curable components) the
photopolymerizable mixtures, in addition to the photoinitiator, may include various additives.



Bi nders can al so be added to the novel conpositions and this is

- particularly expedi ent when the photopol yneri zabl e conpounds are liquid or
vi scous substances. The quantity of binder nay, for exanple, be 5-95%
preferably 10-90% and especial ly 40- 90%8 by wei ght based on the overal
solids content. The choice of binder made depending on the field of
application and on properties required for this field, such as the capacity
for devel opment in aqueous and organi c solvent systens, adhesion to

SUbSt r atseﬁﬁn@:{% §retﬂ§,é g}ééu n‘th :ﬂﬁ ﬂSPs W ‘ég:ggfto?ﬂ% eg-g gg%ﬂ;lét'& Pglyﬁ-%af

10000 t@@@ompl%'%hy@sawr& haqireqwne%defmve%adneﬂﬁew waa mnﬂa-t es
and net hggioy 'st%h@ﬁly ﬁlﬁderééfﬁﬁ@r{o@s egmbymcﬁ-tm bUK-pietestE tmatey loihereatdite
acrylate/- meth acrry ic acld zéﬁl kyl net hacry] at es Eolé&al kr?/dla
acryl at S&gbilityonstg Boe sdeeak | il for gEEMRIehiorUse pPRT SEMBIS) $5b
aclet ate, alscettdpﬁrlqﬁ@rﬂfehQMFYéﬁa@T omt?'dteebhubgg@ruseédmbc@d\dls; -fok @&ﬁmple
olyvin u 0Ol YVI or youlCYCI | Z e ucn. a
Pol et ity e, St ohotee: whley ARerbiP SFbioeBRy RRORTIE, To Shudth
pol yst yratmesppeliy ogyemdurkng pal yolymerizhtior jn bhbmni systess ip pedséhlens ,add
Lo : :
Egpﬁmwﬁé&ﬂ#‘ %\F} Ibﬂ@iar gigggllecﬂﬂs?iﬁ QE(,J{, bbf?@ eﬂpétg%oﬁfgﬂﬂ 1 thgﬁbﬁ/melr e
and vi nynigsatetathe sytacpatine bag@nmeof dejﬁmwélpnﬁnérf@m iaﬁpansae%ﬁwace
pol yner Saﬁé#%iﬁpr@%b!@% ﬁmrésié‘.céf%'m ﬁr@alee Ipxséélsvéaa%bpwl HOFeRMpéeieabnd

I h I h
Dol Y hexlarie hyahs ez dis waikh PR AT HO0athin 2 SERAIURSAY G5 bR ABSODEFS- P50 be
#]ggleas @carmpxltwfrfosw bhtﬁmhyﬁhﬁxsw?jr?ymémiciﬂlrﬁ]ia&mf.l hvra:ﬁmgﬁhgg{lm?ﬂppmmmhs,
Ther eor et 3 BVRsR iR Pt e e R e RROLR farbhe BFec ot or
acet obutipmaixteresTwith onmjthaltstgricatiybindered@enioesetHAll) of saitable{lowhiasiity) §.9.
bl I
cura e %@ gﬁ%{ygéo%g)a {eﬁﬁh@ ﬁ?%“?ﬁ‘gg%%age' ng pol yi socyanat es,

pol yepoxi mél'am ne r esi of heat-curable resins
concomExaafmlwof%'ch#%abwermndu@*ésﬂtabllgetqﬁrgystem; (also called hybrid
systens), which are photopol yrrerl zed in a first stage and then crosslinked

by meansl-&(2-Rydtamiphgnylibenzottiazales for axample RyRdnlrey=> -Meihpevl- syst ens (as
wel | thebé?ﬁ@ﬁlaﬁélém {3 Bhgi-taRibati-2ahydrodfHe fdéﬁﬂth%o@?ﬂb"—@nmm nents, as

R T LT N T Y s

at or
i ncl ude bmzotmzolami-(a’JSVéstert-butyl-Z-hydroxyphenyl)-s-chlorobenzotnazole 2-(3'-tert-butyl-

2'-hydroxy-5'-methylphenyl)-5-chiorobenzotriazole, 2-(3'-sec-butyl-5'-tert-butyi-2'-
hydroxyphenyl)benzotriazole, 2-(2’-hydroxy-4'-octoxyphenyl)benzotriazole, 2-(3’,5’-di-tert-
amyl-2'-hydroxyphenyl}benzotriazole, 2-(3’,5'-bis-(a,a-dimethylbenzyl)-2’-hydroxyphenyl)-

benzotriazole, mixture of 2-(3'-tert-butyl-2'-hydroxy-5'-(2-octyloxycarbonylethyl)phenyl)-5-
chlorobenzotriazole, 2-(3'-tert-butyl-5'-[2-(2-ethyl-hexyloxy)carbonylethyl]-2'-hydroxyphenyl)-
5-chlorobenzotriazole, 2-(3'-tert-butyl-2'-hydroxy-5’-(2-methoxycarbonylethyl)phenyt)-5-
chlorobenzotriazole, 2-(3'-tert-butyl-2'-hydroxy-5’-(2-methoxycarbonylethyl)phenyl)-
benzotriazole, 2-(3'-tert-butyl-2'-hydroxy-5'-(2-octyloxycarbonylethyl)phenyl)benzotriazole,
2-(3'-tert-butyl-5'-[2-(2-ethylhexyloxy)carbonylethyl]-2'-hydroxyphenyl)benzotriazole, 2-(3'-
dodecyi-2'-hydroxy-5'-methylphenyl)benzotriazole, and 2-(3'-tert-butyl-2'-hydroxy- 5'-(2-
isooctyloxycarbonylethyl)phenylbenzotriazole, 2,2’-methylenebis{4-(1,1,3,3-
tetramethylbutyl)-6-benzotriazol-2-yl-phenol]; transesterification product of 2-[3'-tert-butyl-5'-
(2-methoxy-carbonylethyl)-2'-hydroxyphenyllbenzotriazole with polyethylene glycol 300; [R-
CH,CHp-COO(CHy)slz- where R = 3'-tert-butyl-4’-hydroxy-5'-2H-benzotriazol-2-yl-phenyl.
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bis(2,4,6-tri-tert-butylphenyl) pentaerythritol diphosphite, tristeary! sorbityl triphosphite,
tetrakis(2,4-di-tert-butylphenyl)-4,4'-biphenylene diphosphonite, 6-isooctyloxy-2,4,8,10-tetra-
tert-butyl-12H-dibenzo{d,g}-1,3,2-dioxaphosphocine, 6-fluoro-2,4,8,10-tetra-tert-butyi-12-
methyi-dibenzo[d,g]-1,3,2-dioxaphosphocine, bis(2,4-di-tert-butyl-6-methylphenyl) methyl
phosphite and bis(2,4-di-tert-butyl-6-methylphenyl) ethyl phosphite.

Further customary additives for the compositions according to the invention, depending on
the intended use, are fluorescent whitening agents, fillers, pigments, dyes, wetting agents,
levelling assistants, flow improvers and adhesion promoters.
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di phosphite, tris(2,4-di-tert-butyl phenyl) phosphite, diisodecyl
pentaerythritol diphosphite, bis(2, 4-di-tert-butyl phenyl) pentaerythritol
-~ The invention Phere ore also provides compositions which, in adgmon Ft)o the latent base
photoinitiator (A), alsc comprise at least one further photoinitiator for radical polymerization

(E) and/or other customary additives.

The compounds of formulae |, If and lil are suitable as photobase generators. Accordingly,
they can be used in a process for carrying out base-catalysed reactions. The process is
charcterized in that a composition as described above is irradiated with light having
wavelengths from 200 to 700 nm.

The invention therefore also relates to a process for photochemically generating bases in
base-catalysed polymerization reactions, characterized in that a compound of formula I, Il or
Il as defined above is added, as latent base, to the mixture to be polymerized and
irradiated with light of the wavelength from 200 to 700 nm to generate the base. Said
process may be carried out in the presence of a sensitizer selected from the group of



di phosphite, bis(2,6-di-tert-butyl-4-nethyl phenyl) pentaerythritol
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metal halide (metal-halogen lamps), microwave-excited metal vapour lamps, excimer lamps,
superactinic fluorescent tubes, fluorescent lamps, argon incandescent lamps, electronic
flashlamps, photographic floodlamps, electron beams and X-rays, produced by means of
synchrotrons or laser plasma. The distance between the lamp and the substrate to be
exposed in accordance with the invention may vary depending on the intended application
and the type and output of the lamp, and may be, for example, from 2 cm to 150 cm. Laser
light sources, for example excimer lasers, are especially suitable. Lasers in the visible
region can also be employed. In this case, the high sensitivity of the novel materials is very
advantageous. By this method it is possible to produce printed circuits in the electronics
industry, Iithographic_ offset printing plates or relief printing plates, and also photographic
image-recording materials.

The temperature for the thermal step (2) can range from ambient temperature (about 25°C)
to 180°C. The preferred temperature range depends on the particular base-catalysed
reaction. For example for acid/epoxy systems, the temperature range is from 70°C to 160°
C, for epoxy/thiols reactions the temperature range is from ambient temperature to 120°C.



(2, 6-di met hoxybenzoyl)-(2, 4, 4-trinmet hyl - pentyl ) phosphi ne oxi de,

- bis(2,4,6-trinethyl benzoyl)- 2, 4-di pent oxyphenyl phosphi ne oxi de or

bi s(2,4,6-trimethyl benzoyl ) phenyl - phosphi ne oxi de. The invention therefore
al so provides conpositions which, in qggition to the |l atent base
photoinitiator (A), also conprise at 1€ast one further photoinitiator for
radi cal polynerization (E) and/or other custonmary additives. The conpounds
of formulae I, Il and Ill are suitable as photobase generators.
Accordingly, they can be used in a process for carrying out base-catal ysed
reactions. The process is charcterized in that a conposition as descri bed
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71137, JP 6-138655, JP 5-140251, JP 6-67430, JP 3-172317, JP 6-161108), JP 7-26183).

As the compounds of the formuae |, It and lll are also useful as radical photoinitiators, as
already mentioned above, the process can also be conducted in a hybrid system, namely a
mixture of anionically and radically curable components. Accordingly, in this process the
compoasition may additionally comprise a radically polymerizable monomer, oligomer or
polymer (D).

The photobase generators according to the present invention are especially useful in
applications where high thermal stability and/or good solvent resistance, low electrical
conductivity, good mechanical properties are needed as is the case, for example in solder
resists, conformal coatings, encapsulation of electric devices, stereolithography etc..
Furthermore they are useful for the photoimaging of compositions using a base-catalysed
mechanism or dual curing (radical and anionic), wherein the a-aminoketone compounds are
at the same time radical photoinitiators and photobase generators (such compositions are
described above).

The invention also provides compositions further to components (A) and {B) comprising at
least one ethylenically unsaturated, photopolymerizable compound which is emulsified,
dispersed or dissolved in water.



The photosensitivity of the novel conpositions extends in general from

- about 200 nmto 700 nm Suitable radiation is present, for exanple, in
sunlight or light fromartificial |ight sources. Consequently, a |arge
nunber of very different types of light source are enpl oyed. Both point
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epoxude groups per molecule with at least one o,B-ethylenically unsaturated carboxylic acid,
polyurethane (meth)acrylates, and a,B-ethylenically unsaturated acrylic copolymers contain-
ing-acrylic radicals, as are described in EP-A-12 339. Mixtures of these prepolymers may
also be used. Also suitable are the polymerizable prepolymers described in EP-A-33 896,
which are thioether adducts of polymerizable prepolymers having a mean molecular weight
of at least 600, a carboxyl group content of from 0.2 to 15 % and a content of from 0.01 to
0.8 mol of polymerizable C-C double bonds per 100 g of prepolymer. Other suitable aque-
ous dispersions based on specific alkyl (meth)acrylate prepolymers are described in EP-A-
41 125; suitable water-dispersible, radiation-curable prepolymers made from urethane acry-
lates are disclosed in DE-A-2 936 039.

Water dilutable or waterborn resist compositions are described for example in JP-A 4-
169985, JP-A 4-169986, JP-A 4-169987 and JP-A 4-31361.

These radiation-curable, aqueous prepolymer dispersions may include, as further additives,
dispersion assistants, emulsifiers, antioxidants, light stabilizers, dyes, pigments, fillers, for
example talc, gypsum, silica, rutile, carbon black, zinc oxide and iron oxides, reaction acce-
lerators, levelling agents, lubricants, wetting agents, thickeners, matting agents, defoamers
and other assistants which are customary in coatings technology. Suitable dispersion
assistants are water-soluble organic compounds of high molecular mass which contain



such a catal yst, may of course be added to the conposition as a co- catalyst
for the thermal step (2). Such catalysts are for exanple imdazole
derivatives, triazine derivatives, guanidine derivatives. Specific exanples
are 2PHzZ, 2E4MZ-CNS, (I m dazole derivatives from Shi koku Chemi cal s.),

acet oguanani ne, benzoguanani ne, di cyandbani de. The use of these thernal
catalysts is described, for exanple in: US 4 943 516, JP 7-278266, JP

1- 141904, JP 3- 71137, JP 6-138655, JP 5- 140251 JP 6-67430, JP 3-172317,
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exanpl e, rﬁlaﬂy %89!8%9& Qiteicf?'gétaﬁé or' [r%@s?a?icts%rgﬁng of the powder onto the substrate, for
: example metal or wood, melting of the powder by heating, and, after a smooth film has
formed, radiation-curing of the coating with ultraviolet and/or visible light, using, for
example, medium-pressure mercury lamps, metal halide lamps or xenon lamps. The irradia-
tion may take place while the coated articles are still warm to accelerate the curing, but also
irradiation after cooling and a second heat treatment (in a different location or after
assembling of different parts) is possibie. A particular advantage of the radiation-curabie
powder coatings over their heat-curable counterparts is that the flow time after melting of
- the powder particles can be delayed if desired in order to ensure the formation of a smooth,
high-gloss coating. In contrast to heat-curable systems, radiation-curable powder coatings
can be formulated to melt at lower temperatures without the unwanted effect of shortening
their lifetime. For this reason, they are also suitable as coatings for heat-sensitive substra-
tes, for example wood or plastics. In addition the powder coating formulations may also in-
clude UV absorbers_and other additives. Appropriate examples are listed above.

The photopolymerizable compositions can be used for various purposes, for example as
printing ink, as a clear finish, as a white finish, for example for wood or metal, as a coating
material, inter alia for paper, wood, metal or plastic, as a powder coating, as a daylight-cur-
able coating for roadmarking and the marking of buildings, for photographic reproduction
techniques, for holographic recording materials, for image recording techniques or for



by weight, in particular from70 to 40 % by weight. The total of the
“percentages indicated for water and prepolyners in these conpositions i's in
each case 100, to which are added the auxiliaries and additives in various
anount s dependi ng on the intended application. The radiation-curable,
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which it is intended to apply a protective layer or, by means of imagewise exposure, to
generate a reproduced image.

Coating of the substrates can be carried out by applying to the substrate a liquid
composition, a solution or a suspension. The choice of solvents and the concentration de-
pend principally on the type of composition and on the coating technique. The solvent
should be inert, i.e. it should not undergo a chemical reaction with the components and
should be able to be removed again, after coating, in the course of drying. Examples of sui-
table solvents are ketones, ethers and esters, such as methyl ethy! ketone, isobutyl methyl
ketone, cyclopentarione, cyclohexanone, dioxane, tetrahydrofuran, 2-methoxyethanol, 2-
ethoxyethanol, 1-methoxy-2-propanol, 1,2-dimethoxyethane, ethyl acetate, n-butyl acetate
and ethyl 3-ethoxypropionate.

The solution is applied uniformly to a substrate by means of known coating techniques, for
example by spin coating, dip coating, knife coating, curtain coating, brushing, spraying, es-
pecially by electrostatic spraying, and reverse-roll coating, and also by means of electropho-



- 26 - polar groups, exanples being polyvinyl alcohols,

pol yvi nyl pyrrolidone and cellul ose ethers. Enulsifiers which can be used
are nonionic enulsifiers and possibly also ionic enulsifiers. The
conpositions according to the inventiqp can al so be used for

radi ati on-curabl e powder coatings. ThefSgowder coatings can be based on the
descri bed resin conpositions including hybrid systens. A UV-curabl e powder
coating can be formulated by mxing polyners with carboxylic aci d groups
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Appr opr midrecapsutgd esd dowethiei istage @rbduetion the radiation curing can be followed by a
thermal and/or pressure treatment.

Substrates used for photographic information recording include, for example, polyester or
cellulose acetate films, or polymer-coated papers; substrates for offset printing forms are
specially-treated aluminium, substrates for producing printed circuits are copper-clad lami-
nates, and substrates for producing integrated circuits are silicon wafers. The layer thick-
nesses for photographic materials and offset printing forms are generally from about 0.5 pm
to 10 um, while for printed circuits they are from 1.0 pm to about 100 ym.

After the substrates are coated, the solvent is removed, generally by drying, to leave a
photoresist coat on the substrate. The temperature range depends on the particular base
catalyst reaction, and should be lower than the onset temperature of the uncatalysed reac-
tion.
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mat eri al g IRJWIKQ;{%' lﬁaﬁﬁfvléégex%%ﬁr%rﬁ thd/matdrial aﬁ&gHs%ldeveﬁgmeﬂt ntrPhé& He@g- of a

prepol yner wt yunsat ur at ed nononers, I onal I ncl ude a

mono- uns\éﬁnsagqoalﬁée CﬁHM&%Fh%@aWé%tmel“E fqra st Winﬁp%‘l isesasganey Wm posed
primnaril yedioﬁh@treshérh@uErcqm tiheXeMpetdi@readat tHig pbsttenpoaurt Hakevanygs mdm t

The pol yagsfbletasatd eyt ficlio 350°C.ahd BePLRESh e by Ryl Bade Fifvetd G <
the fil nreéacton. Rreferredhiemperatunas drithaepdxide acideeadtioncire dnom $30-360°€aartd foe
di | uent’tl{%nhﬁh%#o??désr%g?to% fFo‘?ﬂgﬁx‘&ehPFerﬁs’;Je%BﬁétBy12W*’éh°“t the need to enploy a

sol vent ocura trons are Suitable, for exanple, as
coat i ng e pefied ef th@'m%uagw Lssnaﬁn%nal frem QRS tor Grmisktespl e wood, textiles,
paper ceramc, glass, plastics such as polyesters, polyethylene

t erepht hal at e, poI ol efi ns or cellul ose acetate, especially in the form of
films, ahbeBghdlge %Eﬁ comppsitiondnay adaitipnajly be piged ima PiRgess farprogvgingpanting;  of
Si O[err] plated oMphotdrédists similat RNEetddseritdn for exampl, @cDEVS40 ag8680r, by neans
of i magew se exposure, to generate a reproduced i nage. Coating of the
substrates can be carried out by applying to the substrate a liquid

conposi t Alier tha expbsure and,df impleroengedghermal Teetmend, the unéxposkbd areas of it phee

concent r g Aliflezoating are removed with a developer in a manner known per se.

As already mentioned, the novel compositions can inter alia be developed with aqueous al-
kalis. Particularly suitable aqueous-alkaline developer solutions are aqueous solutions of te-
traalkyl ammonium hydroxides or of alkali metal silicates, phosphates, hydroxides and car-
bonates. If desired, minor quantities of wetting agents and/or organic solvents may also be
added to these solutions. Examples of typical organic solvents, which may be added to the -
developer liguids in small quantities, are cyclohexanone, 2-ethoxyethanol, toluene, acetone
and mixtures of such solvents.

Another field where photocuring is employed is in coating metals, such as coating metal
plates and tubes, cans or bottle caps, and photocuring polymer coatings, for example floor
or wall coverings based on PVC. Examples of the photocuring of paper coatings are the
colourless finishes of labels, record sleeves and book covers.

The compositions and compounds according to the invention can be used for the produc-
tion of wave guide and optical switches wherein advantage is taken of the development of a
difference in the refraction index between irradiated and unirradiated areas.



pend principally on the type of conposition and on the coating techni que.
"The solvent should be inert, i.e. it should not undergo a chem cal reaction
wi th the conponents and should be able to be renoved again, after coating,
in the course of drying. Exanples of sui- table solvents are ketones,
ethers and esters, such as nethyl ethyBOketone, isobutyl nethyl ketone,

cycl opent anone, cycl ohexanone, di oxane, tetrahydrofuran, 2-nethoxyethanol,
2- et hoxyethanol, 1 -nethoxy-2-propanol, 1,2-dinethoxyethane, ethyl

acetate, n-butyl acetate and ethyl 3-ethoxypropionate. The solution is
applied uniformy to a substrate by neans of known coating techni ques, for

gx amﬁ! e The sqel of phoRicurable @bmpasnam'sm@ lmlaginbee@maide@@.ndcfur thaioptic) pradugtion
rusni n S, e rostatil c _spr ,q..an

oo so kiR BAidieachiars 18 8k bt & Sich (BB fi@itiofs At AN as3Bfbed ahave,
deposi t i tha.layer (wst o M) pelisidabdhe supppt ip itradiatsiddhosighs phatemlasly avithtW ar
; ;

 or 2l K, b 154 BosB8 58l afk o LRl A0 | ARSI T dion
| ami nat i bmdevpmaﬁh aﬁrnnhsgthppﬂ ﬁhecpfpwamﬁ ilayarde §etakern aleo PELGATEeHPUL b

su bls tr at éle&tl'@é%svﬁbw Pl éxp%&@d Q@as R S@IWneﬁE‘ tﬁrb@gl’d@r’%‘sélﬁﬂimfg' éﬁd@hr@ftherefore
appl i catjon.

ange of coat thicknesSes era ri.ses val ues
PO abolIolble S0 FATRRID G bR S UPRAH: ABE OBHRIS RUGHEIGN Bratiod YD Egasy e
conposi t Whese fhe:‘ﬁ_iimlow i gahet_amzaa l;fs@amevmetraeears tfsuovhaglexgoamesrrw duvlgtl?pl-
sensitivit i,ght_ and bei ng abl e ue al kal i ne
e um vinEH 6 B8 et e ferbgsds, plbas s PN RRLTY, 8 ARG PPisdhaTh: Co
(el ect r oiglpassibig te exidsice pentet etestrosic cirsditscand phekirasists. t he producti on of
printing plates, such as offset, flexographic and relief printing plates,
or screen printing and/or the productlon of dies, for use in chem cal
mlling bhe Hyentigh additiesplly providesctopthriuse pbth%bqw%ﬁcmbea comragition forhe

possi bl eplep¥irg ﬁgﬂl@ﬁfeﬁsandmlgfrmw& @&@@%ha@aﬁmyst biitimg kst PEwa&Ho8eings,

50 1 nESGITathE asheR P a e FOTIBRT TS BPVSaUHiRce e ﬁmt@hegreaél&YrSQ% 3
mat er.i al mgfsystensm gempesite dornposhiorisTges fibpy cabile toatingss S¢reen printid S@hdits,
o0 S5 ol e o BB BRUABE TR ot ot oy AE T bBEhBhe =
possi bl eceropengms; foo pragugingonagretio redanding rmstenals. dpspriodeciag threerdimémsionaige
product i ghetl®y' sA6ieBlithBgrdphy! 884 48 ndGe FXbldNG thatdridl, especially for holographic
recordings. The composition is preferably used for the production of resist materials, solder
masks, conformal coatings, protective coatings, powder coatings, overprint vamishes, glass
- fibre coatings, wave guides, printing plates, adhesives, inks, screen printing stencils,
reinforced composite materials, optical switches, colour proof systems, magnetic recording
media, dental materials, in a stereolithographic or holographic process, as well as a process
for the production of resist materials, solder masks, conformai coatings, protective coatings,
powder coatings, overprint varnishes, glass fibre coatings, wave guides, printing plates,
adhesives, inks, screen printing stencils, reinforced composite materials, optical switches,
colour proof systems, magnetic recording media, dental materials, or a process conducted
as stereolithographic or holographic process.

The compounds of formulae I, It and lll are generators of bases which can be activated
photochemically and show surprisingly excellent latency before exposure to UV light. They
further have a high absorption in the near UV region and high catalytic activity after photo-
cleavage of the substituted benzoyl moiety of the molecule.



thermal and/or pressure treatnment. Substrates used for photographic

I nformati on recordi ng include, for exanple, polyester or cellul ose acetate
films, or polyner-coated papers; substrates for offset printing forns are
specially-treated alum nium substrates for producing printed circuits are
copper-clad | am - nates, and substrates8tfor producing integrated circuits
are silicon wafers. The layer thick- nesses for photographic materials and
of fset printing forns are generally fromabout 0.5 [err]mto 10 [err]m
while for printed circuits they are from1.0 pmto about 100 pm After the
subst r atld® fafewing gramplesriiusiigia batnyestior fomete dejathdiasts apdRereaAgeS, a8 i

| eave a {R&PErRAIRGdrdt tP@éscaptid@ncbinliRé ERings, afd1By Weigheambsy ipdicalg otikeweeds on

the partj cul ar, base catalyst reaction, a d should be_lo t han t he onset
t orper acligregHiof Fsiels hRuNg s il Gison atomagre fofertet o ol At mete:
exposur aionret kpelsiic iBoinbrse MEos-isomerdaeugbart irpbadhocasek conprising a
predeterm ned pattern, for exanple a slide, exposure by neans of a |ight
beam (e.g. a | aser bean) which, for exanple, is nmoved under conputer

contr ol gzsaammepé\gtofoa@@a@wtvwr@@f&ww latansy pheaminpketnnes hgfase irradiatieni n
this way, and irradiation w thaQRRILREacRARY 4Pkl RAdRIESE T ON beans.

Fol |l ow ng the | nagew se exposure of t'he matérial and prior to devel opnent,

it may bel(add-A {PARuiagas ifsPreparedbyyni¥ing t hernal treatnent for a short tine.

In this cammp mmsor bibIRERMARE Withersd% ok fuReidmBcarsddetd2s, Phévided by
tenperatures for this ‘post-exposure bake range from anbi ent tenperatwure

(about 25[err]C) @epdrigh{dPA) andind depend on the particul ar base catal ysed

5 8805 iGSF- ﬂo%faﬁfsrd??ntébfmﬂﬂ{’ﬁﬁbhfﬁofa@r(ﬁwhﬂSﬁpﬁi@/ﬂl@d??idibdS : él@f(%h’vﬂnﬂcélﬁ)?m
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m nut es. cufiree(hehtingate 401@& minjrshows i perknerperdtliré pb248°Cy be used in a process
for producing printing plates or photoresists simlar to that described,
for exanple, in DE-A-40 13 358. After the exposure and, if inplenented,

t her mal 1.(datAéarmulatine ispreppeddy naikisgs of the pho- tosensitive coating are

he novel " 2o el oo PAGQcABYR, REFIGH] lodiel 820 rdWigd B0
Goodrich, USA) and
100 parts of an epoxyphenol novolac (GY 1180, provided by Ciba Specialty Chemicals)
6 parts of 4-(methylthiobenzoyl)-1-methyl-1-morpholino ethane (®Irgacure 907,
provided by Ciba Specialty Chemicals)
A sample of this formulation is subjected to DSC (heating rate 10°C/min). The DSC curve
shows a peak temperature of 243°C. A second sample is irradiated during 40 s with a metal

halide lamp (ORC SMX3000, 3 kW), the peak shows at 169°C.

1.{c) A formulation is prepared by mixing

200 parts of a polyacrylate with 3-5% carboxylic function (®Carboset 525, provided by

Goodrich, USA) and
100 parts of an epoxyphenol novolac (GY 1180, provided by Ciba Specialty Chemicals)
6 parts of (4-morpholinobenzoyl)-1-benzyl-1-dimethylaminopropane (®|rgacure 369,
prO\}ided by Ciba Specialty Chemicals)

A sample of this formulation is subjected to DSC (heating rate 10°C/min). The DSC curve
shows a peak temperature of 212°C. A second sample is irradiated during 40 s with a metal
halide lamp (ORC SMX3000, 3 kW), the peak shows at 152°C.



kalis. Particularly suitable agueous-al kaline devel oper solutions are
aqueous solutions of te- traal kyl amoni um hydr oxi des or of al kali netal
silicates, phosphates, hydroxides and car- bonates. If desired, mnor
guantities of wetting agents and/or organic solvents nmay al so be added to
t hese sol utions. Exanples of typical -32Zyanic sol vents, which nay be added
to the developer liquids in small quantities, are cycl ohexanone,

2- et hoxyet hanol , tol uene, acetone and m xtures of such sol vents. Another
field where photocuring is enployed is in coating netals, such as coating
metal plates and tubes, cans or bottle caps, and photocuring polyner

coat i nggxample £xanpl e floor or wall coverings based on PVC. Exanples of the
phot ocurzlé%g gfdglpa er coatings,are.the colourless finishes of |abels, record

sl eeves ARG IS pr ERIBEIG i ons and conpounds according to the

i nvent i on2g@pale oS polya&tylatd WitP8-8% 16arbbikylib fdictivreCgubsta 528 brovitied By
sw t ches wherei n_advant age is taken of the devel opnent of a difference in

the refraction i R9e¥i¢e @"frradi ated and unirradiated areas. - 30 -

The usle ofiop behgawrafb;b@cypn@maw&@mgav QHBO,WM? tyecCiba isr»ueiamaodemmals;h he

optical production i,ntormation . carriers i SQ,, i tant . suc

appl i cati ong,pa§§ Oéf‘g@gﬂvit&@g%%%@ﬂ '@B‘E?\V'é{'"\o@qﬂﬁ?/éwangg"%cuﬁer w’appl ied to

the support is irr paivitleebytCibe SgbciaityDiémioalsk Wi th UV or visible Iight, and

t he unexposgg\%ﬁrﬁ%%?geﬁéhe | ayer are renoved by treatnent with a solvent (=
| 0

devel oper). "Bt the phot ocurabl e | ayer to netal can al so be
carried out by electrodeposition. The exposed areas are polyneric through

crossli ?g(l’ggéafpgn‘%f"“t‘Q%ﬁggﬁ@bin@?@bl e and remain on the support.

Appr opr ol"ouration produce bl e i mages. ere the support is a
met al | i ze@00 pads of a helyaeyiate with 3-5% carbakylig functios (T arbnsetd@pepropidedbiit , be

et ched away at t@ooHﬁ&%‘Q&éﬂ%nﬁr eas or reinforced by electroplating. In this
way it is possible to groddce printed electronic circuits and ghotoresists.

The i nventiP8Radsaf an epexvrhens aovelas (G 18horeMdedpy Ciba Spesially Gogmicalsed
conposi tiongf i qa) . i } lghshes,
rinti ng. | e o b L i Sl G W R0
conposi tions, wave§tavifes bydpiba Saecigliy €emisalstol our proof- ing systens,
conposi te caBpRaits oPASetosd ass fibre cable coatings, screen printing

St encl | ot St irkatons aleChnding o # AR Gurh BRAS IS 5 3B urd -wound
bar coater and are dried under air at 50°C for 15 min. The resulting resist layers, having a
thickness of approximately 25 um, are tightly covered with a polyester foil and this is
covered by a standardized test negative with 21 steps of different optical density (Stouffer
wedge), and finally, on top is covered by a second polyester film, and the resuitant laminate
is fixed onto a metal plate. The sample is irradiated with a 3 kW metal halide lamp (ORC
SMX3000) at a distance of 60 cm for 80 seconds in a first test series, for 160 seconds in a
second test series and for 320 seconds in a third test series. After the irradiation, the
samples are heated for 5 min at 150°C in the case of formulation (a) and at 130°C in the
case of formulation {b). Then the samples are developed in ethanol in an uitrasonic bath for
5 min. The highest tack-free step of the resist is determined as a measure for the sensitivity
of the resist. The higher the number of steps, the more reactive is the resist formulation.
The results are sum?narjzed in table 1.



conponents, for producing magnetic recording materials, for producing

"t bree-di nensi onal objects by stereolithography, and as inmage recording
material, especially for hol ographic recordings. The conposition is
preferably used for the production of resist materials, solder masks,
conformal coatings, protective coatings33powder coatings, overprint

varni shes, glass fibre coatings, wave guides, printing plates, adhesives,

i nks, screen printing stencils, reinforced conposite naterials, optical
swi t ches, col our proof systens, nagnetic recording nmedia, dental nmaterials,
in a stereolithographic or hol ographic process, as well as a process for
the production of tTgseqt materials, solder masks, conformal coatings,
protective coatings, powder foatings, overprint varnisnhes, glass fibre
coatings, wave guijdes, print|~NgmBkabiesfepsralitisicd dter irfaldfatiod &dregn printing
stencils, reinforged conposite materiall|s, optical jswtches, co¢l our proof
systens, nmagneti c |roemudtioy (redi 80 sdentjal m@oay i alls, oB20s prog¢ess conduct ed
as stereolithographi c or hol pgraphi ¢ prjocess. The |[conpounds ofl fornul ae I,
Il and Il are generatxay$ of | bases whi ch cangbe adti vatesl photiochem cally
and show surprisingly excellent Tatency] before exgosure to UVilight. They
further have a hidh ates@yptibn i néthe near U¥ regijon anth hi gh|catal ytic
activity after photo- cleavage of the substituted benzoyl noiety of the

nol ecul e. - 31 - The follow ng exanples illustrate the invention in nore
detai | . ExamplesfidPheiobase agjwity: nagofich thenlateneyraf ardeninalfetanes batnse irfasiation and

in the Claﬂh@ﬁtaaﬂﬁgcmvvﬂeg{ﬁad}é%ﬁ)ss i ndi cat ed ot herw se. Were al kyl
nor e

radi cal s havin han three carbon atons are referred to w thout any
men- ti offopnulaincd{a)c i somers, the n-isoners are meant in each case.

Ex ?rrpl e 1. 2Bb‘bt§aﬂ§6f59n gﬁéiyzshlém%n _nemaf% (@‘?Eﬁ@@,f;{r@@i@é@w g_éariiglm;lm?%?p;et ones
efore irradjation c ic actlvi after irradiation 1.(a

formul at i ongb:?aﬁ? Bbgaé@'&ﬁ%ﬁ'}%h'?%r E%Fsbycﬁ'g'gab%‘i’rﬁcﬂ%aﬁe with 3-5%

car boxyl iThefD8C tirvs ({dzaihl eatet105Cminpshowsdepeditepehtirelof 1¥834). and 100 parts
of an epoxyphenol novolac (GY 1180, provided by G ba Specialty Chem cals) A

sanple of this fornulation is subjected to Differntial Scanning
Cal or i methoymulatien ®8Y: cur ve (heating rate 10[err]C/ nin) shows a peak

tenperat ur @g8fhand of & EpSxyphencl novolac (GY 1180, provided by Asahi CIBA, Japan)
- 50 parts of 4,4'-thiobisbenzenethiol (provided by Sigma-Aldrich, Japan)
6 parts of 4-(methylthiobenzoyl)-1-methyl-1-morpholino ethane (®Irgacure 907,
provided by Ciba Specialty Chemicals)
. The DSC curve (heating rate 10°C/min) shows a peak temperature of 167°C without
exposure. After irradiating a sample during 40s with a metal halide lamp (ORC SMX3000, 3
kW) the DSC curve shows a peak at 71°C.

Formulation 3. (c¢):

200 parts of an epoxyphenol novolac (GY 1180, provided by Asahi CIBA, Japan)

50 parts of 4,4'-thiobisbenzenethiol (provided by Sigma-Aldrich, Japan)
6 parts of (4-morphoelinobenzoyl)-1-benzyl-1-dimethylaminopropane (®Irgacure 369,
provided by Ciba Specialty Chemicals)

The DSC curve (heating rate 10°C/min) shows a peak temperature of 172°C without
exposure. After irradiating a sample during 40s with a metal halide lamp (ORC SMX3000, 3
kW) the DSC curve shows a peak at 44°C.

Example 4: (Photobase activity: proof of the latency of a-aminoketones before irradiation
and catalytic activity after irradiation)



1.(b) Afornulation is prepared by m xing 200 parts of a polyacrylate with

3-5% car boxylic function (Carboset 525, provided by Goodrich, USA) and 100

parts of an epoxyphenol novolac (GY 1180, provided by Ci ba Specialty

Chemi cals) 6 parts of 4-(nethylthiobenzoyl)-1-nethyl-1-norpholino ethane

([err]lrgacure 907, provided by C ba Specialty Chenicals) A sanple of this

formulation is subjected to DSC (heating rate 10[err]C mn). The DSC curve

shows a peak tenperature of 243[err]C. A second sanple is irradiated during

40 s with a netal halide | anmp (ORC SMX3000, 3 kW, the peak shows at

169[ er r fermyalien 4.)f or nul ation i s prepared by nixing 200 parts of a

%gl éaerI QD@RW'té bf é%:rc%%c:ﬁe%b?@&dl?b @ECENMQQ,QF]IW(@FFH@Q@@'N émé;{lafﬁrggded by ded
odrich, an . parts_of .an,epox enQl noyal.ac , provide

by G ba SpRRPATE B LA chicBEpeszaey i GREHE AT SomRARHAEMRRRY 1) - 1- bonsy! - 1

- di et hfhaMSpuree dreatifg ratg46tC/migahowsrapdaaidempegratire af BE€i. al t y Cheni cal s)

A sanple of this fornmulation is subjected to DSC (heating rate

10[err] C mn). The DSC curve shows a peak tenperature of 212[err]C A

second &armulations4.{i adi ated during 40 s with a metal halide |anp (ORC

SMX3000, 3ok Whrts Phépdaag?k‘%s%%%Iaet(Eéﬁ%ﬁrd&ided by Asthi cx@s%‘?m 2: 2.(a) A

formulation i's preparéd by mxing 200 parts of d polyacrylate with 3-5%
car boxyl i coP FAHE PBR“(‘W%{’GQF?H%@?' (B%!deﬂrbdvﬂﬂ_m?‘&?”é)&i%ﬂéh, USA) and 100
parts of ane%B%bpb}‘%r'ﬂ@{hylﬂﬂd@rﬁﬁylf{@fné{ﬂzﬁﬂb-mlafn?\‘éliﬁ’@SthBMe Plagactresanl ty

Chem cals) 9 parts of 4- &r}r{e{%\%l t hi obenzoyl ) - 1- net hyl - 1- nor phol i no et hane
(I rgacure 907, pro®layided Sregialy Ghedicalsbni cal s) 450 parts of acetone
2. (b) AThernsg ainverthéaing rateaioed/mil) showsngpedkGempeiaturefof 2497°a (pasatitérape Wit h
ko . , .

3-5% car1lagg%()l v'viﬁnofu'fj Q)?pto'sgrne éndcaaf{el?%?aeg‘lat%%% séanﬁﬁt\a/ 'dgr?rgg st with a metal halide lamp

{ORC SMX3000, 3 kW) the DSC curve shows a peak at 135°C (onset temp. 50°C).

Formuiation 4.(c):
200 parts of epoxy cresolnovolac (ECN1299, provided by Asahi CIBA, Japan)
50 parts of 4,4'-thiobisbenzenethiol (provided by, Sigma-Aldrich Japan)
6 parts of (4-morpholinobenzoyl)-1-benzyl-1-dimethylaminopropane (®Irgacure 369,
provided by Ciba Specialty Chemicals)
The DSC curve (heating rate 10°C/min) shows a peak temperature of 145°C without
_ exposure. After irradiating a sample during 40 s the DSC curve shows a peak at 87°C.

Example 5: (Photobase activity: proof of the latency of a-aminoketones before irradiation
and catalytic activity after irradiation)
Formulation 5.(a):
200 parts of an epoxyphencl novolac (GY 1180, provided by Asahi CIBA, Japan)
50 parts of DL-dithiothreitol (provided by Tokyo Kasei, Japan)
The DSC curve (heating rate 10°C/min) shows a peak temperature of 121°C.

Formulation 5.{b):
200 parts of an epoxyphenol novolac (GY 1180, provided by Asahi CIBA, Japan)
50 parts of DL-dithiothreitol (provided by Tokyo Kasei, Japan)
6 parts of (4-morpholinobenzoyf)-1-benzyl-1-dimethylaminopropane (®lrgacure 369,
provided by Ciba Specialty Chemicals)
The DSC curve (heating rate 10°C/min) shows a peak temperature of 121°C without
exposure. After irradiating a sample for 40 s the DSC curve shows a peak at 69°C.



Goodrich, USA) and 100 parts of an epoxyphenol novolac (GY 1180, provided
by C ba Specialty Chemcals) 9 parts of

(4- nor phol i nobenzoyl ) - 1- benzyl - 1- di met hyl am nopropane ([err]Irgacure 369,
provi ded by G ba Specialty Chemi cals) 450 parts of acetone Sanples of the
formul ations are applied to an al um nuds pl ate using a 100 [err] m w r e-wound
bar coater and are dried under air at 50[err]C for 15 mn. The resulting
resi st |layers, having a thickness of approxinmately 25 [err]m are tightly
covered with a polyester foil and this is covered by a standardi zed test
negative with 21 steps of different optical density (Stouffer wedge), and

final |y Exampleof (PRotobasy &dlivity: prost e aitdaRaty 6pd-amirdketBned Befdré BradRslight ant
lam nate 1.s fixed onto.a netal, nﬁ)l ate. The sanple is irradiated with a 3 kW

met al h&PP gaAMIGECIRENBIEIRIP At a di stance of 60 cmfor 80 seconds in a
first tdwnimalatiores.{a)f or 160 seconds in a second test series and for 320

heated: 1 o %8 PNk chePd srainciBia TenRiaat ryidih A cBC Pl °2, ™ ©
130[ err] C 5@ patte ot B alitbiotireitan(pravidesby BykyoTKasei, Japanjanpl es are devel oped in
et hanol g Hh%g@&ﬁ;@ﬁ R E inPsHBWR a eJé%\‘R t%?@&ﬁrﬁ%ﬁ?ﬁ&%’ ee step of the

resist is determn a nmeasure Tor the sensitivit the resist. The
hi gher the nunber of steps, the nore reactive is the resist formnulation.
The resdnpumiien 8\@yrari zed in table 1. - 33 - Table 1 Nunmber of steps

hi f i ation for Formul ati 160
350 o5 FobBarts of S créoncVotac (EER1 888, Povidecy Asay piBA, Japan)

8 50 ph&sﬁxmndfitaioﬂlrei(dﬂ(%rbmbaaby Eokjoﬁkaseli, Japagff of the | ?t ency of

[ err]-am noket ane efore.irradiat]on an at tic activi after

[ F1 i at | o RSP L Pegiroudeaieoh b BRn AT iR Sk ard o s M reBod 260y o
1180, provided by psafided®yBziba Sppeialty Shemiealsy of 4, 4' -t hi obi sbenzenet hi ol
(provi deﬂe@Sé’cH%‘(ﬂﬂn’g?Qfe Tbaeﬁﬂh) shows a peak temperature of 135°C without

exposure. After irradiating a sample for 40 s the DSC peak shows at 91°C. .

Example 7: (Photobase activity: proof of the latency of a-aminoketones before irradiation
and catalytic activity after irradiation)
Formulation 7.(a):

200 parts of an epoxyphenol novolac (GY 1180, provided by Asahi CIBA, Japan)

100 parts of pentaerythritol tetra(mercaptoacetate) (provided by Tokyo Kasei, Japan)
The DSC curve (heating rate 10°C/min) shows a peak temperature of 240°C.

Formulation 7.(b):
. 200 parts of an epoxyphenol novolac (GY 1180, provided by Asahi CIBA, Japan)
100 parts of pentaerythritol tetra(mercaptoacetate) (provided by Tokyo Kasei; Japan)
6 parts of 4-(methyithiobenzoyl)-1-methyl-1-morpholino ethane (®lrgacure 907,
provided by Ciba Specialty Chemicals)

The DSC curve (hea}ing rate 10°C/min) shows a peak temperature of 243°C without
exposure. After irradiating a sample for 40 s with a metal halide lamp (ORC SMX3000, 3
kW) the DSC peak shows at 161°C.

Formulation 7.(c):
200 parts of an epoxyphenol novolac (GY 1180, provided by Asahi CIBA, Japan)
100 parts of pentaerythritol tetra(mercaptoacetate) (provided by Tokyo Kasei, Japan)



The DSC curve (heating rate 10[err]C/ m n) shows a peak tenperature of
175[err]C. Formulation 3.(b): 200 parts of an epoxyphenol novolac (GY 1180,
provi ded by Asahi Cl BA, Japan) 50 parts of 4,4'-thiobisbenzenet hi ol
(provided by Sigma-Aldrich, Japan) 6 parts of

4- (et hyl t hi obenzoyl) - 1- et hyl - 1- nmor ph8®ino ethane ([err]lrgacure 907,

provi ded by Ci ba Specialty Chem cals) The DSC curve (heating rate
10[err] T mn) shows a peak tenperature of 167[err]C without exposure. After

di at d 40 | tal halide | SMX3Q00, 3
s he. Dece gars & Lrmapnahusazal-Fbedni dimetiamieer e CHErce 90par 1 s
of an epoxyphenol peedeaty( (ﬁb(a;gbg&altpcﬁym@gg by Asahi CIBA, Japan) 50 parts

of 4,4"- sbenzenet hi ol Al drich parts of
(- ot prlGRI S SHIB SRS rBle 335&?*1'"1%wﬁme?%#waﬁ%lﬁaﬁé#?ﬁfﬁﬂ%acme 369,
pr ovi dedkxbysure buitesireadiatirigya saArapie darl 40) s thedD FSPeakishaws(dtd28P@g 1 at e
10[err]C mn) shows a peak tenperature of 172[err]C wi thout exposure. After
irradiating a sar’rEIe during 40s with a netal halide |anp (ORC SMX3000, 3
kW t he Example,8:\(Eneisbase actmiakpra@f of Apeclaggney ot%mn@eaone(sm&rewmt@et ivity:
pr oof of tones before irradiation and catal ytic
activi tyang;b'?ttadr‘ fcfdr&gvf;gﬁf}egnfa&mhﬁm - Fornmul ation 4.(a): 200 parts of epoxy
cr esol ndWENHERtIPERNAY 99, provi ded by Asahi CIBA, Japan) 50 parts of
?h4 Ethl olzigshs Ré%ﬂ@ﬁdiﬂéﬂreédhﬁd%l Echmegfltaﬂdéﬁsgn\@&mmmm apaip DSC curve
eating rate a erat ur
For mul at i o??tD a%)ﬁ[o? %@?%fé@\ﬁbg@?qﬁcg@gqmggp&dgg%yg%ozg e"platwp)ded by
Asahi Cl'Bw, DS@parve (héatmarrate 1°Cinid) siidwsd pedictermeedtimealf 1091Cvi ded by,
Si gma- Al drich Japan) 6 parts of 4-(nmethylthiobenzoyl)-1-methyl-1-norpholino
et hane (lrgacure 907, provided by C ba Specialty Chem cal s)
Formulation 8.(b):
200 parts of epoxy cresolnovolac (ECN1299, provided by Asahi CIBA, Japan)

50 parts of pentaerythritol tetra(mercaptoacetate) (provided by Tokyo Kasei, Japan)

6 parts.of 4-(methylthiobenzoyl)-1-methyl-1-morpholino ethane (®Irgacure 907,
provided by Ciba Specialty Chemicals)
The DSC curve (heating rate 10°C/min) shows a peak temperature of 212°C without
exposure. After irradiating a sample during 40 s with a metal halide lamp (ORC SMX3000, 3
kW) the peak shows at 167°C.

Formulation 8.(c):
200 parts of epoxy cresolnovolac (ECN1299, provided by Asahi CIBA, Japan)
50 parts of pentaerythritol tetra(mercaptoacetate) (provided by Tokyo Kasei, Japan)
6 parts of (4-morpholinobenzoyl)-1-benzyl-1-dimethylaminopropane (®Irgacure 368,
provided by Ciba Specialty Chemicals)

The DSC curve (heating rate 10°C/min) shows a peak temperature of 201°C without
exposure. After irradiating a sample for 40 s with a metal halide lamp (ORC SMX3000, 3
kW) the peak shows at 124°C,

Example 9: (proof that photoimageable thermosetting compositions cured by a ionic
mechanism can be obtained with the process of the invention)

The following formulations are prepared by mixing (parts by weight):
Formulation 9.(a)

200 parts of epoxy cresoinovolac (ECN1299, provided by Asahi CIBA, Japan)



The DSC curve (heating rate 10[err]C/ m n) shows a peak tenperature of 1

“49[err] C (onset tenp. 105[err]C) without exposure and after irradiating a
sanple during 40s with a netal halide | anp (ORC SMX3000, 3 kW the DSC

curve shows a peak at 135[err]C (onset tenp. 50[err]C). Formnulation 4.(c):
200 parts of epoxy cresol novol ac (ECNi899, provi ded by Asahi CI BA, Japan)
50 parts of 4,4'-thiobisbenzenethiol (provided by, Sigma-Aldrich Japan) 6
parts of (4-norpholinobenzoyl)-1-benzyl - 1-di net hyl am nopropane ( |rgacure

369, provided i . cialt en cal. The,.DSC.curve, (heating rate
10[err] C m%ﬁ)pag%&% 9,24 ’ﬁﬁgws?@%a%t"m"ém’d?gﬁ%Fé?’?i‘é?‘{ﬁf?' J@&?Rgx posure. After
i rradi at i ng 6apastamp|(4-nebpholigodéhzeyil-H ebenB@- icdimethytamiinspraparesi lajac@é[3sor | C.
Exanpl e 5: (Phot obase.act.ivity:.. proof .of the |atency of a-am noketones
before irradiation pé%vd&leé}at?yaﬁ'?%iscp% ‘@BYS;B?V'CS‘%) er irradiation) Fornul ation

5. (a): 20@50qrarts cbf tetrahydmiyrphenol novol ac (GY 1180, provi ded by Asahi

Cl BA, Japan) 50 parts of DL-dithiothreitol (provided by Tokyo Kasei, Japan)

The DSC curve (heating rate 10[err]C/ mn) shows a peak tenperature of
121[ er r |ROrmptationPdll on 5. (b): 200 parts of an epoxyphenol novol ac (GY 1180,

provi ded bypoAsaior ShEy craiAtoIRAERN 1280 Hrobied!by Ab&H IBAL Slpahpr ovi ded by
Tokyo Kasei

Japa 6 parts, of ) .
( 4- nor phol iq‘?(ﬂ%ﬁ%i’gﬁ-)'q'&%@ﬁﬁ?ll(pTymeH@VHW‘&?ﬂ(ﬁﬁﬁir‘@ﬁéﬂ)e ([err]Irgacure 369,
provi ded by s@dme oPpLAicAbHinEBERZLARN DenZal -EvfettiAlnviodrbsaid (Torgastire 366C M n)
shows a peak tenperature of 121C w t hout exposure. After irradiating a
sanple for 40 s t h@reyigedhy Gibasiparalty Chemicals) co[err] C. - 35 - Exanple
6: (Phot olzsogaretids vétiahydwigah of the | atency of a-am noketones before
irradiation and catalytic activity after irradiation) Formulation 6.(a):
200 parts of epoxy cresol novol ac (ECN1299, provided by Asahi ClIBA, Japan)
50 part sFasfultiodBt(b) ot hreitol (provi ded by Tokyo Kasei, Japan)

200 parts of epoxy cresolnovolac (ECN1299, provided by Asahi CIBA, Japan)
50 parts of pentaerythritol tetra(mercaptoacetate) (provided by Tokyo Kasei, Japan)
6 parts of (4-morpholinobenzoyl)-1-benzyl-1-dimethylaminopropane (®|rgacure 369,
provided by Ciba Specialty Chemicals)
250 parts of tetrahydrofuran

Formulation 9.(d)
200 parts of an epoxyphenol novolac (GY 1180, provided by Asahi CIBA, Japan)
50 parts of 4,4'-thiobisbenzenethiol (provided by Sigma-Aldrich, Japan)
6 parts of (4-morpholinobenzoyl)-1-benzyl-1-dimethylaminopropane (®Irgacure 369,
provided by Ciba Specialty Chemicals)
150 parts of tetrahydrofuran

Formulation 9.(e)
200 parts of an epoxyphenol novolac (GY 1180, provided by Asahi CIBA, Japan)
50 parts of 4,4'-thiobisbenzenethiol (provided by Sigma-Aldrich, Japan)
6 parts of 4-(mbth¥Ithiobenzoyl)-1-methyl-1-morpholino ethane (®Irgacure 907,

provided by Ciba Specialty Chemicals)
150 parts of tetrahydrofuran



The DSC curve (heating rate 10[err]C/ m n) shows a peak tenperature of
138[err]C. Formulation 6.(b): 200 parts of epoxy cresol novol ac (ECN1299,
provi ded by Asahi ClI BA, Japan) 50 parts of DL-dithiothreitol (provided by
Tokyo Kasei, Japan) 6 parts of

(4- nor phol i nobenzoyl ) - 1- benzyl - 1- di met38/1 armi nopropane ([err]Irgacure 369,
provi ded by Ci ba Specialty Chem cals) The DSC curve (heating rate
10[err]C m n) shows a peak tenperature of 135[err]C w thout exposure. After
irradiating a sanple for 40 s the DSC peak shows at 91 [err]C. Exanple 7:
(Phot obase activity: proof of the latency of [err]-am noketones before

| rradi aFoonulatioh €€} al ytic activity after irradiation) Fornulation 7.(a):

200 t | BA,
Japan; 1080088ts SO YRRKBRnd AURIAFQEY 180, Blovidict) REdh PYpkodBant o
Tokyo Kaseﬁo paapahpL Uﬁblomod:(nfv‘édqmbhﬂ’oh@ Kageb Jﬂgf@r r] C/ m n) shows a peak
t t { |
novol o ( oy° P18 SPlaebiefol el AL Behalyh el Rt ch i (*NosaRE ¥BO SN
pent aerythritol teproa(dﬁérbuacbba)ﬁpe@alne@h%rpmls) ded by Tokyo Kasei, Japan) 6

parts of 456g§h£% {ethRARBAMA ) - 1- et hyl - 1-nmor phol i no et hane (Irgacure 907,
provi ded by ba Specialty Chem cals) The DSC curve (heating rate

10[err] T mn) shows a peak tenperature of 243[err]C w thout exposure. After
i rradi atThedomnmAaiase. {2049.(Hars cohteld oh drediamimuah piige Wi wikRWobMXBAOEater kKW

epoxy pherG A BE0 TR Apes for 1S totataey By R v&%)@xﬁf?ﬁp%ﬁ?mwkﬂaa@f@ of
pent aer @ndrdried] undsr pir(atelSCa oot atimt Be (q@uﬂmdeatsbgawwmpmatelw%aN\)
([orr] 1 TaR b 18 urh tickhoP el RRORIERY abato irasteqtiel el SHIRRWART®
( heat i ngolyester 1o, @nld]lmamatgd f@h@ﬁ@ sqc m@l@ Bmmmmeéadgﬂammpé!ﬁr $EXA0000 ut
which is positioned at a distance of 60 cm. The samples are irradiated through a 21 step
density wedge (Stouffer Graphic Arts) and a vacuum foil at 30°C. After irradiation the
samples are heated under various post-exposure bake conditions {collected in Table 2).
The samples are developed by a mixture of ethanol and methylethylketone (1:1) in an uitra-
sonic bath. The highest tack free step was used as a measure of the resist sensitivity. The
higher the number of steps, the better is the curing effectiveness of the formulation. The

obtained sensitivities are listed in the following Table 2.

Table 2
Evaluation of stepwedge sensitivity after 320 sec of irradiation
number of achieved steps
develop- post-exposure bake conditions [°C]
ment .
[min]
formu-{ time r.t. rt. r.t. r.t rt. 50 70 80 §j 100 | 120
lation{ [sec] 0 15 | 30 60 | 120 5 5 5 5 5
a 120 3 ] 8 10 13 7 ) nt nt nt
¢] 60 X 4 10 13 6 11 nt nt nt
c 120 - X X X X X nt nt X 6 11
d 10 8 | 11 12 13 14 11 12 nt nt nt
e 10 - 4 5 7 9 4 6 nt 7 nt
f 10 - 8 11 14 16 9 14 nt nt nt

- . slightly polymerized, x : no polymerization, nt : not tested, r.t. : 22-23°C



exposure. After irradiating a sanple for 40 s the DSC peak shows at

124[ err] C. Exanple 8. (Photobase activity: proof of the |atency of

a- am noket ones before irradiation and catalytic activity after irradiation)
Forrmul ation 8.(a): 200 parts of epoxy cresol novol ac (ECN1299, provided by
Asahi CI BA, Japan) 50 parts of pentaeryfhritol tetra(nercaptoacetate)
(provided by Tokyo Kasei, Japan) The DSC curve (heating rate 10[err] C/ m n)
shows a peak tenperature of 199[err]C Formulation 8.(b): 200 parts of
epoxy cr |sol novol ac (ECN1299, provided by Asahi CIBA, Japan) 50 parts of
pent aeryiﬁ-@ﬁol tetra(nercaptoacetate) (provided by Tokyo Kasei, Japan) 6
parts of 4-(nethylthiobenzoyl)-1-nethyl-1-norpholino ethane ([err]lrgacure
907, proyi 3 b ialty Chem cals) The DSC curve (heating rate

10[ err] C‘yrﬁjﬁ?mg%sg@g gorﬁg%iﬁqaerrper ature of 212¥ err] C wi thout exposure. After
i rradi at(Ag as latantbaseloatalygt, ablegstgnercomperndpt fesmnilgd, If ami (ORC SMX3000, 3
kW the peak shows at 167[err]C JFagmulation 8.(c): 200 parts of epoxy
cresol novol ac (ECN1299, provi ded%:]oyl Asgiy Cl BA, Japan) 50 parts of
pentaerythritol tetra(mnercaptdacér=eN. (provided b ) Tokyo Kasei, Japan) 6
parts of (4-norpholinobenzoyl)-1 - hﬁznzyﬁ*r 1 -di net hyl am nopr opane
([err]lrgacure 369, provided by C ba Specialty Chem cals) The DSC curve
(heating rate 10[err]C/ mn) sheywr.a pegkotenperature of 201 [err] C without
exposure. After irradiating a danple florlt40 s with 8 metal halide lamp (ORC
SMX3000, 3 kW the peak shofls &t 42X &TFTAExanpl &%9: (proof that

phot oi mageabl e thernosetting conpRsi tiRyns cured by a ionic nmechani smcan be
obtained with the process of the invention) The following formulations are
prepared by m xing (parts by wa'glht): FBJ‘K‘IIJ,H ation 9.(a) 200 parts of epoxy
cresol novol ac (ECN1299, pr ox,l;g%d_(lpy_ﬁs_gél_cgﬁﬁ, Japan) 37

N N (1), wherein
Ary is an aromatic radical of formula IV, V, Vi or Vii
RS R?
Rs )

R R

9 8
v
X o
U
v
W @ (V)
U
RS\ '?1 cl? v
R/N‘?“C (v
i R u

2

X s adivalent radical of formula —n  N— , -N(Ryy)- or -N(Rq1)-R12-N(R1)-;

Y is Ci-Cealkylene, cyclohexylene or a direct bond,;

U is-0O-, -S-or-N(Ry7)-;

V has one of the meanings of U or is -CO-, -CH,-, -CH,CHj;-, C,-Cealkylidene or a direct
bond;

AT



50 parts of 4,4'-thiobisbenzenethiol (provided by, Sigma-Aldrich, Japan) 6
parts of (4-norpholinobenzoyl)-1 -benzyl-1 -dinethyl am nopropane '
([err]lrgacure 369, provided by Ci ba Specialty Chem cals) 250 parts of
tetrahydrofuran Fornulation 9.(b) 200 parts of epoxy cresol novol ac
(ECN1299, provided by Asahi CIBA Japaff 50 parts of DL-dithiothreitol
(provi ded by Tokyo Kasei, Japan) 6 parts of

(4- nor phol i nobenzoyl ) - 1- benzyl - 1- di met hyl am nopropane ([err]lrgacure 369,

rovi de . C ecialt ' s) 250 ts of tetrahydrofuran

Igorrrul at O%tsgn?%pag%o%gpi(%h%gﬁé%%?e@%gﬁ%g@ylgjgn?,lzmlzgg, provi ded by

Asahi ClBaand Bpare)eas ipdapesderitypdona@nptheri t ol t et r a( mer capt oacet at e)
rovi dedy by _&o Is ; . i

E 2 nor ph%l’ [ %bé'ez Eg(g' Fzﬁﬁ'igﬂ%r@‘ﬂ?te@ [ OE%P Eitlt%%nd R%&%gén%‘aﬁg’rsﬁ'rcgh‘dcur e 369,

provi ded by-G&@®& Spalkythl(EyCatiem-e8Cs) Phenoxy Aaloges or paenvhiay dr s dapenty! or

For mul at i oncyRidhdkyi200 parts of an epoxyphenol novolac (GY 1180, provided by
Asahi Cl BA, Japang 50 parts of 4, 4'R;4tﬁt]; obi sbenzenet hi ol (provided by

Si gma- Al gy i - par fo Ak o

Ca oy ph) &S P B C R GG P WP 81828 &t ¥ 1 r gacur e 369,
provi ded by C ba Specialty Chem s) 150 parts of tetrahydrofuran

For mul at {(cpna adieg) oPd@dmplar t s H@Wpﬁmwbibhmscl B2 ¢/ 01180, provided by
Asahi ClI BA, Japan) 50 parts of -t hi obi sbenzenet hi ol (provided by
Signa- Al drich, Japan) 6 parts gf

4- (et hy| § hi obenzo - 1- et hyl 4 ®- nor phol i no ethane ([err]lrgacure 907,
provi ded{ yaacﬁ%égi;@rf‘%{'laty CheftticA®ks) 150 parts of tetrahydrofuran - 38

) (e) phenyl which is unsubstituted or substituted by halogen, C:-Cizalkyl or C,-Cy.alkoxy,
(f) R, and R; together are unbranched or branched C,-Cqalkylene or C3-Cgoxaalkylene, or

Ris Ris
form a radical of formula l or \ (GH)n| ;
| Ry R

15

Ar; is a phenyl, naphthyt, thieny! or furyl radical, each of which is unsubstituted or

substituted by halogen, OH, C-Ci.alkyl, or is substituted by C,-C4alkyl, which is substituted
“by OH, halogen, C;-Cszalkoxy, -COO(C;-Cssalkyl), -CO(OCH;CH,),OCHj; or -OCO(C:-

Caalkyl), or the radicals phenyl, naphthyl, thienyl or furyl are substituted by C,-C,zalkoxy or

by C4-C.alkoxy, which is substituted by -COO(C;-Cygalkyl) or-

-CO(OCH2CH,)«OCHy3, or the radicals phenyl, naphthyl, thienyl, fury! or pyridyl are

substituted by -(OCH,CH),OH, -(OCH,CH,};OCHs, C4-Cgalkylthio, phenoxy, -COO(C;-

Cisalkyt), -CO(OCH,CH2).OCHs, phenyl or benzoyt;

n is 1-20;

m istor2;

Rs is Cy-Ciealkyl, Co-Caalkyl which is substituted by -OH, -C4-C,alkoxy, -CN or

-COO0O(C,-Caalkyl), or Ry is C3-C5alkenyl, Cs-Ciacycloalkyl or phenyl-C4-Caalkyl;

Ra is Cr-Crzalkyl, Co-Caalkyl which is substituted by -OH, -C;-C.alkoxy, -CN or -COO(C:-

Caalkyl), or R4 is C3-Csalkenyl, Cs-Cyocycloalkyl, phenyi-Ci-Caalkyl or phenyl which is

unsubstituted or substituted by C¢-C1zalkyl, C-Csalkoxy or -COO(C4-Caalkyl),

or Ry, together with Ry, is C4-Cralkylene, phenyl-C,-C,alkylene, o-xylylene, 2-butenylene or

C,-Cyoxaalkylene,

or R; and R, together are C4-Cralkylene which can be interrupted by -O-, -S- or -CO-, or R

and R4 together are C3-Cralkylene which can be substituted by OH, C,-Caalkoxy or

A



Forrmul ation 9.(f) 200 parts of an epoxyphenol novolac (GY 1180, provided by
Asahi ClI BA, Japan) 50 parts of DL-dithiothreitol (provided by Tokyo Kasei,
Japan) 6 parts of (4- nor phol i nobenzoyl ) - 1- benzyl - 1- di et hyl ani nopr opane
(Yrgacure 369, provided by Ci ba Specialty Chenicals) 150 parts of

t etrahydrofuran The fornul ations 9. (a)y49-(f) are coated on an al um num
plate with a wire-wound bar coater (50 [err]mwet thickness for

formul ations(a-c) and 36 [err]mwet thickness for formulation(d-f)) and
dried under air at 45[err]C for 10 min. The resulting resist |ayers,

appr oxi PG -52adE 1 | m thick and 18 [err]mthick for formulations(a-c) and

(d- fzj_ I PR, IR,V RE ¥nd R arg eaﬂﬁ'hdemuenmdomn@mr@tmhymgaﬁ Hatdgden, epd
I rradl at

d.for tal halide |a SMX300Q),whi ch is
pos; 1| orteerIf sapeRth c¥bergly sl Foe 2, Aati o sy O, wob POl & 21
step density wedge (Stouffer Gaphic Art andp Rvac umfoil at 30[err]C
After diati e s s are he eq er”vérl 8 post-exposure bake
condltloﬁg %EO]"RB@S(&P)'I F%Z’?f es a '\gﬁvm oped by a mxture
of ethanol and nethyl et hyl ket one (1: 1) inan ultRa- sébnic bath. The highest
tack free step was used as a neasure of the resist sensitivity. The higher
the nu of st t he t he curl/'@\ effectiveness of the
f or nul gtbfods ﬂ?@‘ﬁed’g&eﬁj{‘ﬂ’wm‘) @& ars_Ii'sted in the following Table
2. Table 2 Eval uation of stepwedge senS|t|V|ty after 320 sec of irradiation
nunber dhie ds hydrogen, LePgalkydvidlogen or Co-Cealkanoyl; post - exposur e bake conditions
[[err]C . . O . n] formu-
[Ter Rﬁ%‘b, Ceglkyl, Ca-Csalkeny), phenyl-Cr-Caglicyl, CyGahydroxyalkyl %phﬁf%

| ation sec
0O - 15 R12 3@ unbr@ochedlqrd:ran@ed CgC,ealkygene which cap ke interrupteg by one ¥ more 60[ 8]

10 13 -SJ 9 nt nt nt b 60 X 4 8 10 13

6 X X X X X nt nt X
6 11 s 15 hydrggen, Cr-Caalky °'1F]1heny'12 13 14 11 12 nt nt nt e

10 Ria, Ris4nd Ripare eath md@endeﬁtly of oﬁe anotiler hydfogen it C£C,alkyl, 10

8 nt -: slightly pol yneri zed, x: no

pol yrrer ﬁ'zﬂl‘? Sﬂd %hitogﬁ[g'fer s %(a’aﬂ?yie["e 22-23[err]C
Ry; is hydrogen, Cy-Cyzalkyl, C,-Cgalkyl which is substituted by -SH, -CN, -OH, C,-Csalkoxy,

Cs-Csalkenoxy, ~-OCH,CH,CN, -OCH,CH,COO(C,-C,alkyl), -COOH or -O-CO-C,-C,alkyl -
which is unsubstituted or substituted by SH, or Ry is -COO(C;-C,alkyl), or Ry is C-Csalkyl
which is interrupted by one or more -O-, or Ry is -(CH;CH;0),H, C,-Cgalkanoyl, Cs-
Cizalkenyl, cyclohexyl, hydroxycycylohexyl, pheny! which is unsubstituted or substituted by
halogen, C4-Cizalkyl or C-Caalkoxy, or Ry is phenyl-C-Caalkyl or -Si(C,-Cgalkyl).(phenyl)s.;
r ist,20r3;

Ris is hydrogen, C,-Cyqalkyl, C3-Cizalkenyl, cyclohexyl, C2-Cizalkyl which is substituted by
-SH, -OH, -CN, -COOH, -COO(C;-C,alkyl), C-Cyalkoxy, -OCH,CH.CN or -O-CO-C,-C,alky!
which is unsubstituted or substituted by SH or Ryg is -OCH,CH,COO(C;-Caalkyl), or Ryg is
Ci-Cizalkyl which is interrupted by -S- or -O-, or Ryg is phenyl which is unsubstituted or
substituted by halogen, SH, C,-C1zalkyl or C-Csalkoxy, or Ryg is phenyl-C,-Caalkyl;

R1e and Ry are each independently of the other, C,-Cyalkyl, C-Cihydroxyalkyl,
C,-Cyoalkoxyalkyl, C§-Csa|kenyl, Cs-Cizcycloalkyl, phenyl-C,-Csalkyl, phenyl which is
unsubstituted or substituted by halogen, C+-Cizalkyl or C4-Csalkoxy, or Ry and Ry are
C,-Cialkanoy! or benzoyl,

or Ryg and Ry together are C,-Cgalkylene which can be interrupted by -O- or -S-,

or Ryg and Razq together are C,-Cgalkylene which can be substituted by hydroxyl, C,-C.alkoxy
or -COO(C,-C,alkyl); and

R 0 ) D



- 39 - Cains 1. A conposition, conprising (A) as |atent base catal yst, at

| east one conpound of formula I, Il or IIl [err] Ar[err] is an aromatic
radical of formula IV, V, VI or VIl [err] [err] [err] X is a divalent
radi cal of formula [err] , -N(Rerr])- or -N(Rerr])-Rerr]-N(Rerr])-; Y

is CJerr]-Cerr]al kyl ene, cycl ohexyl enet2or a direct bond; Uis -O, -S- or
-N(R[err])-; V has one of the neanings of Uor is -CO, -CHerr]-,

-CH err]CHerr]-, (err]-Cerr]al kylidene or a direct bond; -40 - Wis
unbranched or branched Clerr]-Clerr]al kylene or Clerr]-{ err]al kylidene,;
R err] aRe iRCefnialkyl @heay whidhde pasidistitutsd of supstituteddiialoges) Ci-Cralkyl or G-

C err] - CEglikdx@! ddRy islphthyi;s unsubstituted or substituted by OH,

Cerr]-derr]al koxy, SH .CN, - err]-Cerrlal kyl ),

(err]-&erf ‘8?&%’)‘9—%'? Come V,%'ﬁ'éf%“g’gﬁb'(r?réf [5‘?%%9% in 3 pasg-catalyzed, hont y |

or cycl oteaxtidn;faedy] (b) a radical of fornmula [err] , inwhich pis zero
or 1, or (c) a radical of fornula [err] , inwhich gis O, 1, 2 or
3, or [e(@)] Eaiormllycalsarmitizef. f or nul a [err] (e) phenyl which is
unsubstituted or substituted by halogen, Clerr]-Clerr]al kyl or

Jerr]-derr]al koxy, ) ) )
2. A composition according to claim 1, wherein component (B) comprises a mixture of at

least one epoxide compound and at least one compound which is capable of reacting with
epoxides in the presence of a base.

3. A composition according to claim 2, wherein the compound capable of reacting with
epoxides in the presence of a base is a carboxylic compound or a thiol.

4. A composition according to claim 1, wherein component (A) is a compound of formula
wherein

Ary is a group of formula IV, wherein

Rs is a group -ORy7, -SRys, -N{R19)(Rz0) o

those compounds are preferred in which
Re is hydrogen, halogen or C,-C,alkyl or has one of the meanings given for Rs,
R; and Rs are hydrogen or halogen,
Rs is hydrogen or C4-Caalkyl,
Zis -O-, -S- or -N(Ry)-,
R; and Rz each independently of the other are either
(a) C-Cesalkyl,
Tﬂi ?14 fi‘15
(b) a radical of formula —C~C=C—R,, or
(d) a radical of formula -CH(Rs2)-Ars; in which
Ar, is a phenyi radical which is unsubstituted or substituted by halogen, C,-C,alkyl
methyithio, methoxy or benzoyl;
Rs and R, are each independently of the other C;-Cyzalkyl, Co-C,alkyl which is substituted
by C4-Casalkoxy, -CN or -COO(C-Caalkyl), or Ry and R, are allyl, cyclohexyl or benzyl, or R;
and R4 together are C4~Csalkylene which can be interrupted by -O-;
Ry, is C-C,alkyl, allyl, benzyl or C,-C,alkanoyl;

AL



(f) Rlerr] and R err] together are unbranched or branched
Cerr]-Cerr]alkylene or Jerr]-C[err]oxaal kyl ene, or [err] forma radi cal
of fornula [err] or ; [err] Ar[err] is a phenyl, naphthyl, thienyl or
furyl radical, each of which is unsubstituted or substituted by hal ogen,
OH, derr]-Cerr]alkyl, or is substitutgegl by (Jerr]-Clerr]al kyl, which is
substituted by OH halogen, (err]-Cerr]al koxy, -COO(([err]-Cerr]al kyl),
-CO(CCH err]CH err])[err]OCH err] or -OCO(C[err]- C4alkyl), or the radicals
phenyl, naphthyl, thienyl or furyl are substituted by Clerr]-{ err]al koxy
or by C &z} OgiGralkylahécoxy, which is substituted by -COO(C[err]-Cerr]alkyl)

- I%L ht hyl

1(:) Fn enyl , '111%1 h%’gr?& ﬁ] ??Eé&r e su r{dlentlljféfdé %%HO?%E&%??@HWF} f‘Egr F] >C/]-I
- (OCH  er Wﬂmpequ;ltué@ci 9rc§1ﬁo[syb$qtute¢peﬁ4plkﬂ[ &thir@xk%; yine-getimyasy

bggg(() ;3[ %n;hoxy@h?r AR L%quxyl%?(éﬂ%h@ﬁiﬁ 6?1[5?(61—1 )l err] OCH err], phenyl or

Jerr]- CFE&'P]haﬁ'WP"WﬂsHHStIt@eg&b%r%ﬁ%‘&le&é Q]aﬁ'[‘yicf %‘?’P’“&a& %al koxy, -CN

or - CO @[emﬁdx}yeﬁ&le uhdiilskiuted orcBH-BLssttted phéfyeror s Sltatyirdr dekpykydnd

G orr] - CFan PN e inAre BBty af B oM 8L, SRRy tetyy iyt or

-Clerr]- G[eazyi JalFgpayd R@bgether a@@@;@earkynene @{hmhrqaalueyhgerruptedrqye&] is
Cerr]-Cerr]al kenyl, C[err] derr] cycl oal kyl, phenyl-Cerr]-Cerr]al kyl or
phenyl which is unsubst Ituted or substituted by Clerr]-(err]al kyl

d er r] - CeArcpaIRRSHigN aecardipmtarlain 1 - werein)eemegnent () s @qmwounddgjé@rma With
Rlerr], iwhetdigrr]-Clerr]al kylene, phenyl-Clerr]-Clerr]al kyl ene, o-xylylene,

2- butenyl ene or err]oxaal kyl ene, or R err] and R err] together are
derr]- q"ér'ﬂ%ﬂ@%@%’w&% ‘&%‘H’e'ﬁe interrupted by -O-, -S or -CO, or

Rl err] am}.é?égml@etjm;,-an dE3NE ) fRy), ene which can be substituted by OH,

R or ] el hirSgy eflorg or GiiGeallel 3 MRS RRA RlibkToA e toFRRer |yt cqon,

hal ogen, R’;‘[aﬂdrF}a-arEIdetbbym pr chledoopent yl , cycl ohexyl phenyl, benzyl, benzoyl
or a gro -SOR[err], [err] -SCIerr]R[err],
(R[err]q:?(lﬁf'@rS ‘%Aorﬂs—?%gerr]R[err]mrHLerr] ;

R, is either (a) a radical of formula —-CH;- C CH or

(b) a radical of formula -CHx-Ar,, in which
Ar; is a phenyl radical which is unsubstituted or substituted by halogen, C-Caalkyl, CH3S-,
CH30- or benzyl,
R. has one of the meanings given for R, or is C-Csalkyl,
R; and R4 are each independently of the other C;-Cgalkyl, 2-methoxyethyl, allyl or benzyl, or
R; and R, together are tetramethylene, pentamethylene or 3-oxapentamethylene,
Rq4 and Rys are hydrogen or methyl,
Ry7 is unsubstituted or SH-substituted C-C,alkyl, 2-hydroxyethyl, 2-methoxyethy! or phenyl,
Ris is unsubstituted or SH-substituted C,-C1zalkyl, 2-hydroxyethyl, 2-methoxyethyl,
unsubstituted or SH-substituted phenyl or is p-tolyl, and R1s and Ry are hydrogen, Cs-
Caalkyl, 2-methoxyethyl, acetyl or allyl, or Ryg and Ry together are C4-Csalkylene which can
be interrupted by -O-.

6. A composition according to claim 1, wherein component (A) is a compound of formula |,
wherein

Ar, is a group of formula IV, wherein

R: and R, each independently of the other are C:-Csalkyl or benzyl;

R; and R4 each independently of the other are C,-C,alky! or together are morpholino;

AR



Z is -0, -S, -N(Rerr])-, -N(Rerr])-Rerr]-N(Rerr])- or [err] Rerr]
is hydrogen, Cerr]-(ferr]al kyl, halogen or (Qerr]-(err]al kanoyl; R err]
is (Jerr]-Cerr]alkyl, Cerr]-Clerr]al kenyl, phenyl-Cerr]-Cerr]alkyl,
Cerr]-derr]hydroxyal kyl or phenyl; R err] is unbranched or branched
Cerr]-Cerr]al kyl ene, which can be i r#éérrupted by one or nore -O or -S-;
Rl err] is hydrogen, (err]-Cerr]alkyl or phenyl; Rerr], Rerr] and R err]
are each independently of one another hydrogen or C(ferr]-Cferr]alkyl, or
Rlerr] and R err] together are Jerr]-Cerr]alkylene; Rerr] is hydrogen
[ er r] - Glsdp PapNG)ine otLerCualiylthias aPd| kyl which is substituted by -SH -CN,
-OH, ( egd Ry @ Ldrid Rd &@tydragker!r 1] - Cl err] al kenoxy, -OCH err] CH err] CN,

-OCH err]CH err]CO(C[err]-C[err]al kyl), -COOH or -O-CO(err]-(err]alkyl
which is unsubstituted or substituted by SH, or Rerr] is

- COQ( d et.1A prokesy fhaphotbghentcaliggenedating b&§ex in baS-eatalyabd pblymierizdtions

ICFte(rar ]r up Cf%’er r#'él (%{é‘?aé?%n rﬁthalq}a ceﬁr ol ﬂ%u?f) f]orﬁrﬁlal(lpor[lﬂrgs]ogl'f_\[\gé Il ik, i

hydr oxyoa,dﬂpri@rs@dgltent pasenipl theymixttrei te bermumrizedtaed rrmdlaie@whthghfeﬂ thay

hal ogen, r al koxy, or Rerr] is

phenyl - éfﬁr{ gé@]%%é%grnﬂ{ é%fagrt?fﬂﬁegrer] al kyl)[err] (phenyl)[err]; r
is 1,2 or 3; Rerr] is hydrogen, CJerr]-Clerr]alkyl, Cerr]-Clerr]al kenyl ,

cycl ohexg/|A plokess dccGhdiig fordidip 7, WHetdn irsadditisi tolthé Rt pasSh tnplé}éner

SO - SRRk R ot Sl e 5 2 Lﬁnsasva&éﬁ or

Rl err] |310|Cﬁ|dbblsra]jdkdﬂerr]CCD(C[err] Cerr]alkyl), or Rerr] is
Cerr]-Cerr]alkyl which is interrupted by -S- or -O, or Rerr] is phenyl

which is unsubstituted or substituted by hal ogen, SH, (err]-Cerr]al kyl or
d err] - G-é¥ plogesiey curing smepasijtions cpmprsing G err]-Clerr]al kyl; Rerr] and

Rlerr] argag @ean &ﬂ%@ma&vmma@deﬁﬁwmcfaﬁrﬁrr] C[err]al kyl |
Cerr]-derr err]-C err]al koxy alk I errs] r%dal kenyl ,

Jerr]-d éﬁ’)r% %@t &af I?&Qa“‘ “”é["\éh“?ﬂ 'SGFE‘?“?’? Qf WF““%’H@@Q
unsubst i t ut egdditionsrdbestiont dttsalstiytidheagitm; akd.er r] - Cferr] al kyl Or
derr]- qz¢)r%q%l€§g?<y3r§&rm. err] and Rlerr] are (Jerr]-Cerr]al kanoyl or

benzoyl 5%t ] together are CJerr]-Cerr]al kyl ene which can
be interwhgteed by -O or -S-, or R[err] and Rlerr] together are

8[[ Z; H g:[[gr) +ﬂ1 @“ﬁgor W‘%&?{b Qﬁh err }/rwta%\}eyerﬁﬁp{rc%%géo 70%{"“ to] is
Gorr] . or 1GeaPIaIe 2 bepe AFtRlyAHFQM thesplimessnsitive atasyrser obienavidul edfliignd
hal ogen, (g)es slibsdehBéntlyhkihalyculddisidg as a catalyst the base photogenerated in step -

(1).

10. A process according to claim 9, wherein the thermal curing step (2) is followed by a
development step (3).

11. A process according to claim 9, wherein an additional base catalyst or its precursor is
added to the composition as a co-catalyst for the thermal step (2).

12. A process according to claim 9, wherein the photochemical step (1) is followed by a
development step (3), prior to the thermal curing step (2).

13. A process according to claim 10, wherein the steps (1), (2) and (3) are followed by a
second thermal curing step (4).
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C(err]alkoxy, or Rerr] is naphthyl; (B) at |least one organic conpound
which is capable of reacting in a base-catalyzed reaction; and, (O

optl onally, a sensitizer. 2. A conposition according to claim1, wherein
conmponent (B) conprises a mxture of at |east one epoxide conpound and at
| east one compound which is capable of #®acting with epoxi des in the
presence of a base. 3. A conposition according to claim?2, wherein the
conmpound capabl e of reacting with epoxides in the presence of a base is a
carboxyll o QSl LI Qr rd| i,m1,
therer n d3nBarBAE faorafo ik Bim 8 el e SabPator fE MRt B Betas 2 gr oup
of f or nulradi¢ally pmiymeezabléa[nmﬂo]nar,sohgogeoqrppolmrem).] -SR[err],
-N(Rlerr])(Rerr]) or [err] those conmpounds are preferred in which R6 is
hydr ogen, hal ogen or Clerr]- rr]al kyl or has one of the neanings given
for RS, RPefProcsss apqq;rimp t%lplémh? Pbﬁ@rPfB‘FU%‘QP Sheasist pyagarials, sQldgrmasigen or
Clerr]- C[c@ﬁffo}rﬁéll%btmé Foteéﬁve co§nn ,poMé?[c%éﬁr]ds ové?bﬁrﬁtrvhrrﬁ%s 1884 f]br@aCh

e GBhigenitrye guiled: PEEAGpISleS, am%aresgrksf Lr@%\&ﬂn&s( Soasi] Bioree ) |
ihg | \ghia(r:m h cAmposite mamhenybptroadsmwhemmdur ipFoot eﬁe;:bmtcs),l rhg%m!irc@iéeo%ggg r;nr?gratR zda%
haen o sehfeh ikiarafé] bt 8 ool EbMcled & sulfebRddrmBhic °5Fé'3§1a96f@r?ﬁesf-ky|
which is substituted by C[err] C err]al koxy, -CN or

- Co0( C[ er UQI 6f & I:&ané'érﬁon Qé&@c?gfbdcl%nﬂd? 1 ;hr)éhuct@‘r% ?éﬁéiﬂat&fal?%ﬂl@ér

Rlerr] an et her are can be interrup ;

Rlerr] i é" ‘?‘]"? r?‘]aé'F‘E?IPfO‘&P‘I“Sﬂ CO%Q%PPWG?V @'@%IW&WHW var mshes glass
frbre coatings, wave guides, printing plates, adhesives, inks, screen printing stencils,
reinforced composite materials, optical switches, colour proof systems, magnetic recording

media, dental materials, in a stereolithographic or holographic process.

17. Use of the compounds of formulae |, Il and lll, as defined in claim 1, as photobase
generators in radiation curable systems.
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- 43 - Rerr] is (Jerr]-Clerr]alkylene; Rerr], Rerr], Rerr] and R[err]
are each independently of one another hydrogen or net hyI Rerr] is
unsubstltut ed or SH substituted (Jerr]-Clerr]al kyl, 2- hydroxyet hyl ,

2-met hoxyet hyl, 2- allyl oxyethyl, all Xé’ cycl ohexy,,,,Sh&hﬁ en eblnce
-S|(CH[err])[err1 Rlerr] is hydrogen unsubsti t ut uted
Cerr]-Cerr]al kyl, 2-hydroxyethyl, 2- nmethoxyet hy ﬁ ed or

SH substituted phenyl, or is p-tol yI or benzyl; an err] are

each independently of the other (Jerr]-Cerr]alkyl,

Cerr]-Cerr]al koxyal kyl, acetyl, allyl or benzyl, or Rerr] and R err]

t oget hé¥siael err]-err]al kyl ene which can be interrupted by -O-. 5. A
conposi tion accordi ng to claim1l, wherein conponent (A) is a conpound of
for mul fS @ group of formula IV, wherein Rerr] is a
group aQﬁ%%"? ﬂf‘\é‘%ﬁj % -N(R[err])(Rlerr]), Rerr] is hydrogen, chloro
or (Jerr]- C[err]al kyl , or has ogeR@ he neanings given for R5, R7 and R8
are hydrogen or chloro, O’?};@gen or C[e{)r] Cerr]al kyl, [err]
Rlerr] is either (a) a radl la [err] or (b) a radical of fornmula
-CH2-Ar2, in which Ar2 is a phenyIRara “cal which is unsubstituted or
substituted by halogen, Cerr]-(err]alkyl, CHerr]S-, CHerr]O or benzyl,
R2 has one of the neanings gi @e orRR[(Err] or is (Jerr]-Cerr]alkyl,

Rlerr] and Rlerr] are eactkl__n e@e_n ; t he ogfper Cerr]- C[err]al kyl ,

2- met hoxyet hyl, allyl or behzyI 1 'R4 together are tetranethyl ene,
pent anet hyl ene or 3-oxapent anet tﬁtl ené‘z R[err] and R err] are hydrogen or
methyl, Rl err] is unsubstituted or SH—substltuted Cerr]-Cerr]al kyl,

2- hydr oxyet hyl , 2-net hoxyet hyE phe |Q Rlerr] is unsubstituted or

SH substituted (err]-( erg}a I@yj-—yZ——rc(dcewyet hyl, 2-nmethoxyet hyl,
unsubstituted or SH substitut edh{)henyl lor is p- tO(lml whareth Rl err] and Rl err]
are hydrogen, Cerr]- C[err]al oxyet hyl, acetyl or allyl, or
Rlerr] and R[err] together are-”C[e‘rrT&CH;rr]al kyl ene whi ch can be

i nt errégt ed conposition according to claim1, wherein

conpon ts?g')vX'Pgtréd'Eﬁh'pound of forrmula I,

Y is C1-Cgalkylene, cyclohexylene or a direct bond;
Arq is an aromatic radical as defined in claim 1,
Ry and R; are each independently the other, inter alia,

R, R
i 14 i 15
a radical of formula ~ -(CHR,;);—C=C—R,, , in which p is zero or 1, or
Rys
a radical of formula —CH-Ar, .

Rs is, inter alia, hydrogen, Cy-Cyalkyl, C5-Cqscycloalkyl or phenyl-C4-Caalkyt;
R, is, inter alia, C4-Cyzalkyl, C5-Cyocycloalkyl, phenyl-C4-Cgalkyl or phenyl;
or an acid addition salt of a compound of formula 1, il or lil;

are useful as photosensitive base catalysts in base crosslinking compositions.

THIS SHEET HAS BEEN
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wher ei n Ar’[er'r] |s a group of formula IV, wherein R err] and R err] each

I ndependently of the other are (Qerr]-(err]al kyl or benzyl; Rerr] and
Rl err] each independently of the other are CJerr]-(err R%ﬁﬁgﬂ ?ggﬂm
are norpholino; - 44 - Rerr] is norpholino or CJerr]* mtavil X
and Rlerr], Rerr], Rerr] and Rerr] ar-é hydrogen. 7. br ocess for
phot ochem cal Iy generating bases in base-catal ysed poly i §a2 iMAR 1398
reactions, characterized in that a conmpound of formula I‘ Il or Ill as
defined i | atent b S t he mxtur@ ’5@ s
pol yner i Z@‘M ﬁ& %OEQSI ength:fr, A 4 7

to generate the base. 8. A process according to claim?7, wherein |)r}?{, -
addition to the latent base a triplet energy sensitizer selected from the
group of cHreRRlicatimsslinegtediapraercatalysegicutabitedmaROSHONS SOMPEIE RO AMINOkE s
added. 9. ten@ eeﬁs;éms% lﬁtéht @&e@%@@ﬁ\\ bi QN5 pFo%Pé fo$ tnﬁ‘&hg( Ach@oRPEBALRY] iRér

formula | (P In claim1l, (B) | east one organic
conmpound vﬁH'radﬁ CP@b@éB%be"ghfﬁ %&EP’VWQ"?W'%C%%@%’Q al yzed addition reaction
or substitution reaction; and, (C) optionally, a sensitizer, wherein (1)

200 nm { DCBbhE thdrhds ] BFE ebbb sl HavB Wi st ?P@&;@%é‘%eaﬁg%%&? °
formul a | ,thelvagety gfichemicg! 23adtions abd enpterialb yhatican el us,edd‘gtr @dringsanegthasnany
cat al yst mﬁeWE oga%eﬁ%awe@aﬁ%& s?te%c%n% ’the]ip?xﬁ%flé’ﬁtqg&%%nﬁfa?gﬁg LREmical

claim?9, ereint curin éa devel opnent
step (3). Arpperiep,highadhesivesttendy. %oqzm%atrﬁesastamrm gk pleg 'ealtregﬁ@n%a@@

cat al yst Oﬁnaub &h&hemreww uSef( dﬁﬁyté}etvhee@me% fsh@ﬁ‘ aaﬁnéaﬁ%as Qatadngstveb Or

the thermal Lb %ﬂi se% 0 tOreSaE aCC?or ex «9\ }e C?\ ma 8 ox ﬁesms éhemlst

phot ochem %%ﬁ g‘e 954'% rfg% Feegisdyes, amp y, Epoxy ry
and Technology, 2nd Ed. Marcel Dekker, New York, 1988).
Curing of epoxy resins can be affected by polyaddition reactions which result in coupling as
well as crosslinking. The most widely used agents for that purpose are active hydrogen
compounds such as polyamines, polyacids, polymercaptans, polyphenols, anhydrides, iso-
cyanates etc.. These reactions are in principle stoichiometric reactions between an active
hydrogen in the curing agent and an epoxide group, so that the i:uring agent is usually pre-
sent in relatively high concentrations. These polyaddition reactions can of course be cata-
lyzed by appropriate catalysts. It is possible to use, for example, dicyandiamide, benzo-
guanamine or imidazol derivatives as catalysts for the reaction of epoxides with carboxylic
acids.
Anionic and cationic polymerization of epoxides occurs with a variety of Lewis bases and
acids as weli as with numerous salts and compiex initiators. In the case of base catalysed
polymerization, amines such as benzyldimethylamine, or 2,4,6-tris{(dimethylaminome-
thyl)phenol and imidazole derivatives are the most useful initiators. Secondary amines, such
as piperidine, diethanolamine and imidazole derivatives, which first undergo addition to the
epoxy group via their labile hydrogens and then function as initiators, have also been used.
In the case of cationic polymerization, strong Brensted acids, such as trifluoromethane
sulfonic acid, and a wide variety of Lewis acids, the most useful of which are boron
trifluoride compiexes, can catalyze the cationic polymerization of epoxides.
The unique property of the epoxides can be used in photoimaging applications if suitable
-photosensitive compaositions are available. In principle, epoxides cannot be cured by typical
free-radical chemistry, and, they can therefors only be used in radical photopolymerization
systems if suitablel reactive groups such as vinyt ethers or acrylates are aiso present. This.is
not always desirable. Photochemically initiated reactions of epoxy groups require



devel opnment step (3), prior to the thermal curing step (2). 13. A process
according to claim 10, wherein the steps (1), (2) and (3) are followed by a
second thermal curing step (4). - 45 - 14. A process according to claim
9, wherein the conposition additionally conprises a radically polynerizable
nmononer, oligonmer or polynmer (D). 15. A pragess according to claim?9, for
the production of resist materials, solder masks, confornmal coatings,
protective coatings, powder coatings, overprint varnishes, glass fibre
coatings, wave gui dBsgtogenienatiomyopAmines fravhesAmiwacetopbenaneseen printing
stencils, reinforced conposité materiars, optical Swtchés, col our proof
systens, ma trh& recording nedia, dental materials, or a process conducted
as stereolithnographi c or hol ographic process. 16. Use of a conposition
according to claim1l1 for the production of resist materials, solder nmasks,
conformal caadchpgmds ef fdratailveocitiat i ngs, powder coatings, overprint
varni shes, glass fibre coatings, wave guides, printing plates, adhesives,
i nks, screen printing stencils, rei nﬁor}éedﬂgonposi te terials, optical
sw tches, col our proof systens, magheticc-Necording nedi’a, dental materials,
in a stereolithographic or hol ographi cF'Tgr ofgss. 17. Use of the conpounds of
c

formulae I, Il and IIl, as defined in aim1l, as photobase generators in
radi ati on curabl e systens. (1? T' ;?1 (‘?
Ar=C—C—X=C—C—Ar, (in
RZ RZ
R
9 T‘ \‘@ A
—C—=C—Y-—C—C—Ar :
AC=¢—Y5 ‘ (Itt), wherein
IN IN'
R, R, Ry R,

X is a divalent radical;

Y is C,-Cgalkylene, cyclohexylene or a direct bond;
Ary is an aromatic radical as defined in claim 1,

R, and R are each independently the other, inter alia,

R, R
{ 14 ' 1§ ) )
a radical of formula  -(CHR,);—C=C—R,; , in which p is zeroor 1, or
Reg
a radical of formula —CH-Ar, ,

Rj is, inter alia, hydrogen, C;-Cyaalkyl, Cs-C1aCycloalkyl or phenyl-C1-Caalkyl;
Rq is, inter alia, C1-Cygalkyl, C5-Cyacycloalkyl, phenyl-C4-Caalkyl of phenyl;
or an acid addition salt of a compound of formula |, [l ar Il

are useful as photosensitive base catalysts in base crosslinking compasitions.




